'•Jf      3ft 


b 


>>*   &;^*&,f 


^^A 


«*>    v««\ 


.  Mt       »>./     Li      '^ 


~  .*.-* 


.;***.. '        ..v  u?  -2  *f-*~V 


-» / 


v- 


-.fit*: 


St**    . 


-*«; 


~-ffrj*r 


:v\c 


CTrado  Mark  ReBlntcred.] 


^ahd  Rolling  Stock- 


Vol.   X. 

New  Year's  Greeting;. 

"Locomotive  Engineering,"  herself  cel- 
ebrating her  ninth  birthday,  sends  greet- 
ings to  all  her  readers  at  home  and 
abroad. 

With  this  issue  commences  the  tenth 
year.  For  the  hearty  support  and  co- 
operation of  the  thousands  of  readers  and 
hundreds  of  advertisers  in  the  past  nine 
years  we  are  thankful.  Their  support  has 
made  all  our  enterprises  possible  and  suc- 
cessful. 


NEW  YORK,  JANUARY,  1897. 

Misplaced  Urease. 

O  .r  genial  friend,  Mr.  William  Gib- 
son, erst-time  superintendent  of  the  Big 
Fot  r,  has  gone  to  be  assistant  to  the  gen- 
era' manager  of  the  Baltimore  &  Ohio. 
Hi  numerous  friends  in  Cincinnati  ban- 
queted  him  as  a  means  of  collectively 
dropping  the  farewell  tear.  The  senti- 
m -nt  of  the  gathering  may  be  inferred 
from  the  following  extract  from  the  chair- 
man's address: 

"We  assembled  here  to-night  to  get  a 


No.   1. 

would  make  sure  of  catching  the  11:45  at 
Crewe.' 

"The  conductor  went  to  the  engine 
driver,  who  had  been  a  witness  of  the 
tipping  business,  and  said: 

"  '  'Ere,  Billy,  this  'ere  gentleman  want* 
to  catch  the  11:45  at  Crewe.' 

"They  arrived  there  just  in  time  to  see 
the  11:45  leaving  the  station. 

"The  old  gentleman  went  in  a  rage  to- 
the  engineer  and  shouted:  'Weren't  youi 
told  to  catch  the  11:45?' 


A    MODERN    SIGHT-WHEELER   IN   SWITZERLAND. 


For  the  future — well,  we  will  make 
no  promises;  we  believe  in  the  motto, 
"Never  tell  what  you  are  going  to  do — ■ 
do  it." 

We  believe  we  can  make  "Locomotive 
Engineering"  better  each  succeeding  is- 
sue, and  intend  to  do  so. 

Vfter  a  long  depression,  business  is 
slowly  but  surely  getting  better.  Better 
times  on  the  railroads  means  better  times 
to  us,  more  opportunity  and  more  means 
to  push  out  and  make  this  paper  the  ideal 
paper  [or  railroad  men  in  the  mechanical 
departments — that's  what  we  are  living 
for.  That's  why  we  are  having  a  "Happy 
New  Year"  ourselves  and  hoping  all  our 
readers  will  have  the  same. 

Sinclair  &  Hill. 


r$io  dinner  for  $5  cash,  and  to  bid  God- 
speed to  one  of  the  best  fellows  it  was  ever 
my  good  fortune  to  know.  I  was  both 
glad  and  sorry  when  I  learned  that  our 
friend,  Billy  Gibson  (for  we  always  call 
you  'Billy' — even  after  you  become  presi- 
dent of  the  B.  &  O.  system),  was  going  to 
leave  us — glad  that  he  was  going  to  fill  a 
more  exalted  position,  and  sorry  to  lose 
of  the  very  few  men  whose  friend- 
ship I  really  cherish. 

"When  I  heard  of  his  intentions  some- 
one asked  me  why  he  had  made  up  his 
mind  to  go.  I  replied  that  it  reminded  me 
of  a  story  I  once  heard  of  an  old  gentle- 
man who,  before  getting  into  an  express 
train  at  a  London  station,  gave  the  con- 
ductor  a    shilling   and    said:    T   wish    you 


"The  impassive  engineer,  with,  a  solemn 
wink,  replied:  'Yes.  sir:  but  vo-:  greased 
tlie  wrong  end  oi  the  train.'  " 

~  I  § 

We  notice  a  growing  tendency  amongl 
those  who  contribute  papers  to  engineer-; 
ing  societies  to  give  metric  measurements' 
of  articles  described.  We  wish  to  sug- 
gest to  these  people  that  the  recognized- 
system  of  measurement  among  American 
engineers  and  mechanics  is  based  on  the 

>r  inch,  and  that  standard  is  not 
likely  to  be  changed  as  long  as  time  lasts. 
The  practice  oi  giving  measurements  ac- 
cording to  the  metric  system  is  in  most 

.  piece  of  snobbishness  which  ought 
to  be  snubbed. 
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Photographing  Railway  Trains  at 
Full  Speed. 

BY    F.  \V.    BI.Al  VKI.T. 

Although  photographs  have  frequently 
been  taken  of  swiftly  moving  trains,  it  is 
an  operation  verging  very  closely  on  the 
brink  of  an  impossibility,  because,  to 
make  it  successful,  so  many  favorable  con- 
ditions are  necessary  at  the  same  instant; 
one  of  the  first  difficulties  is  to  get  a 
proper  focus  without  the  sitter  (the  train) 
being  present,  and  this  is  followed  by 
many  others  too  numerous  to  mention. 

The  surprising  part  of  this  operation  is, 
that  with  the  very  quick  exposure  neces- 
sary to  overcome  the  motion  of  the  train, 
enough  light  can  be  transmitted  through 
the  lens  to  cause  the  chemical  action  on 
the  plate  necessary  to  leave  the  image  of 
the  train  and  the  surrounding  scene  upon 
it. 

The  exposure  on  the  plates  from  which 
the  four  photos  herewith  were  made  was 
on'v  T35  °f  a  second,  which  was  none  too 
quick,  for  even  in  that  very  small  fraction 
of  time  a  train  running  60  miles  an  hour 
moves  about  8  inches,  at  55  miles  an  hour 
about  y1/,  inches  and  at  53  miles  an  hour 
about  7  inches,  so  that  they  cannot  be  suc- 
cessfully taken  broadside,  and  if  it  were 
not  possible  to  use  a  long  focus  lens  which 
makes  a  fairly  good-sized  picture  a  con- 
siderable distance  from  the  object,  it  is 
doubtful  if  an  exposure  of  ^  of  a  second 
would  be  quick  enough  to  overcome  the 
motion  sufficiently  to  leave  as  little  blur 
from  it  as  there  is  in  these  pictures,  even 
when  taken  nearly  head  on. 

The  rate  of  speed  given  with  these 
photos  is  only  intended  to  show  as  nearly 
as  possible  how  fast  each  train  was  run- 
ning at  the  time  it  was  photographed. 
That  of  the  "Empire  State  Express"  was 
fixed  by  the  engineer  of  that  train;  the 
.•others  were  estimated  by  myself,  by  tim- 

'ing  them  by  the  watch  for  a  certain  dis- 

•  •  •  • 
•tance.  as/they  approached  me;  this  I  was 

.enabled* to  do  quite  accurately,  being  per- 
fectly familiar  with  the  localities  where  the 
".pictiJras  Vere  taken,  which  were  on  long 
•stretches  of  straight  track,  where  I  could 
'•see  tyre"frains  coming  for  a  mile  or  more. 

•  Tlte  'lEmpire  State  Express"  runs  from 

•  New^.  York   City   to   Buffalo,    N.   Y.,   440 
milej^fn    8    hours   and    15    minutes    (495 

"miniit^sT.  while  its  rival,  the  "Black  Dia- 

•  mon*d"Eycpress,"  covers  the  same  distance 

•  betwees.the  same  points  in  9  hours  and 
•55  miniJtes  (595  minutes);  this  train  has 
'very,  lkjavy  grades  to  climb  which  ac- 
.coun+sj.for  the  extra  time  used.  The 
■"RoyaVBlue  Line,  Limited,"  runs  from 
*New  York   City  to   Washington,   D.    C, 

227  miles  in  5  hours  (300  minutes)  and  the 
"Pennsylvania  Limited"  runs  from  New 
York  City  to  Chicago,  III.  988  miles  in  24 
hours  (1.440  minutes);  this  train  also  has 
very  heavy  mountain  climbing  to  do.  Of 
course,  on  all  these  runs  there  are  several 
changes  of  engines,  some  regular  stops 
and  ordinary  detentions  which  have  to  be 


covered  in  the  time  given,  and  as  the 
three  last-mentioned  trains  start  from  Jer- 
sey  City.  X.  J.,  a  deduction  of  from  12  to 
15  minutes  should  also  be  made  from  their 
running  time,  lor  the  time  used  in  cross- 
ing by  ferryboat  (1  mile)  from  New  York 
tn  .mil  netting  away  from  Jersey  City,  the 
schedules  all  being  from  New  York  to 
various  points  of  destination. 

The  engines  shown  in  these  pictures  not 
emitting  sun  ike,  burn  anthracite  or  hard 
coal,   in  mi  which  there  is  none. 


Graphic  History  of  the  Locomotive. 

We  present  herewith  Chart  No.  1  of  the 
twelve  we  propose  to  use  during  1897  to 
show  up  the  history  of  the  locomotive  at 
a  glance. 

To  Sir  Isaac  Newton,  in  1680,  belongs 
the  credit  of  first  suggesting  the  use  of 
steam  for  propelling  a  wheeled  vehicle. 
His  plan  was  simply  to  mount  an  enlarged 
"Hero"  engine  on  wheels.  "Hero"  of 
Alexandria  invented  the  engine  using  a 
jet  of  steam  against  the  pressure  of  the 
atmosphere  centuries  before. 

Leaving  out  all  the  suggestions,  models 
and  experiments  of  mechanics  who  tried 
tc  build  locomotives  for  common  roads, 
and  coming  down  to  railroads,  we  find 
that  the  first  locomotive  that  ever  did  any 
actual  work  on  a  railroad  was  the  one 
shown  in  the  upper  right-hand  corner  of 
our  chart,  marked  "1803,"  the  date  of  its 
construction.  This  locomotive  was  de- 
signed and  built  by  Richard  Threvithick 
and  employed  on  the  Merthyr  Tydvil 
tramway,  in  South  Wales.  This  engine 
hauled  ten  tons  of  iron  and  nine  persons 
on  her  trial  trip.  The  boiler  was  filled  with 
water  at  the  start,  and  no  more  put  in. 
She  could  run  five  miles  per  hour,  but 
used,  as  a  regular  thing,  four  hours  to  go 
nine  miles.  This  engine  had  3-foot  wheels, 
the  boiler  being  4  feet  3  inches  in  diameter 
and  6  feet  long.  The  single  cylinder  had 
a  bore  of  8J4  inches  and  a  stroke  of  4  feet 
6  inches.  Not  much  of  a  locomotive,  but 
the  grandfather  of  them  all. 

In  the  lower  left-hand  corner  of  the 
chart  is  shown  a  good  picture  of  the 
"Puffing  Billy."  the  first  successful  loco- 
motive employing  smooth  driving  wheels 
and  discarding  gears,  teeth  and  other 
means  for  increasing  the  driving  power. 
This  engine  was  built  in  181 3,  by  William 
Hedley,  at  Wylam,  near  Newcastle,  Eng- 
land. This  engine  did  the  work  of  ten 
horses  on  the  Wylam  tram  line  in  haul- 
ing coal.  Speed,  5  miles  per  hour;  steam 
pressure,  50  pounds.  The  exhaust  entered 
a  small  drum  on  top  of  boiler,  and  from 
there  to  the  stack;  this  was  to  prevent 
noise.  This  engine  is  still  preserved  in 
the  South  Kensington  Museum,  in  Eng- 
land. 

In  the  upper  left-hand  corner  of  our 
chart  is  a  picture  of  the  first  locomotive 
with  flues — a  multi-tubular  boiler.  This 
engine  was  originally  built  by  George 
Stephenson,  in  England,  and  sent  to  the 


first  railroad  in  France — the  St.  Etienne 
&  Lyons.  The  chief  engineer  of  the  road, 
Marc  Seguin,  experimented  with  the 
boiler,  taking  out  the  old  single  flue  and 
firebox  combined,  and  putting  in  a  num- 
ber of  small  tubes,  using  a  brick  firebox 
and  designing  a  cylinder  arrangement  of 
his  own. 

In  the  lower  right-hand  corner  of  our 
chart  is  a  picture  of  the  famous  "Rocket," 
the  winner  at  the  Rainhill  trials  on  the 
Liverpool  &  Manchester  Railway,  in  1829. 
She  was  built  by  George  Stephenson  at 
Newcastle,  and  had  many  new  features  not 
before  employed.  She  was  the  first  to 
have  a  rectangular  firebox  surrounded  by 
water;  this  was  of  the  form  afterward 
known  in  this  country  as  the  "fantail." 
There  were  twenty-five  copper  tubes  3 
inches  in  diameter.  The  barrel  of  the 
boiler  was  6  feet  3  inches  long  and  had 
ample  steam  space,  the  tubes  all  being  be- 
low the  center  line.  This  engine  weighed 
4'/2  tons  and  at  the  trial  ran  30  miles  per 
hour,  opening  up  a  new  field  for  steam 
locomotives.  The  main  features  employed 
in.  the  "Rocket"  have  lived  until  now;  the 
principle  of  the  boiler  is  the  same,  and 
the  exhaust  was  in  the  stack.  So  famous 
has  this  engine  become  in  history  that 
many  believe  she  was  the  first  locomotive 
built.  As  a  matter  of  fact,  nearly  a  hun- 
dred locomotives  had  been  built  before  the 
"Rocket;"  her  builder  used  the  best  ideas 
of  other  engineers,  and  thus  made  a  world- 
beater. 

There  will  be  a  chart  each  month,  com- 
ing nearer  and  nearer  in  date  to  our  own 
time. 

&  $  & 

The  Rogers  Locomotive  Works  are 
busy  building  several  new  boilers,  the 
greatest  number  of  which  are  of  the  Bel- 
paire  type.  Two  boilers  just  completed 
are  for  the  Oroya  Railway  of  Peru.  They 
were  constructed  to  replace  some  boilers 
on  locomotives  built  at  these  works  twen- 
ty-six years  ago,  and  are  of  the  kind 
known  as  the  "Milholland."  They  are 
expected  to  fit  into  the  frames  of  the  en- 
gines to  which  the  old  and  scrapped  boil- 
ers belonged.  A  good-sized  and  interest- 
ing homily  on  the  value  of  a  properly 
equipped  and  managed  drawing  office  is 
written  in  unmistakable  language  in  the 
construction  of  these  two  boilers  from  the 
same  drawings  of  26  years  before;  they  fur- 
nish the  best  of  evidence  that  thorough 
work  was  done  at  that  time,  and  that 
proper  care  was  taken  of  the  drawings, 
otherwise  perfect  duplicates  of  those  old 
boilers  never  would  have  been  possible. 
This  is  a  good  object-lesson  to  the  few 
who  still  cling  to  the  idea  that  a  drawing 
office  is  a  luxury,  and  prefer  to  carry  de- 
tails around  in  their  hats. 


"The  infirmary  road"  is  the  term  used 
by  Scotch  railway  men  for  the  track  set 
apart  for  storing  disabled  cars. 
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'EMPIRE   STATE   EXPRESS,"    AT  THE   SPEED   OF  6U   MILES   AN    HOUR. 
The  fastest  regular  train  in  the  world— N  Y.  C.  &  H    R    R   R. 


■BLACK  DIAMOND   EXPRESS,''   AT  THE   SPEED  OF  55  MILES   AX    HOUR. 
Lehigh  Valley  R.  R. 

A   GLIMPSE   OF    FOUR    POPULAR   AND   FAST 

From  Photographs  (Copyright,  18961 
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■PENNSYLVANIA    LIMITED,"   AT   THE   SPEED  OF  53  MILES   AN    HOUR. 
Pennsylvania  R.  R. 


"ROYAL   BLUE    LIME   LIMITED."   AT   THE   SPEED   OF  55  MILES   AX   HOIR 
K.  A  O.,  P.  &  R.  and  C.  K.  R  of  N.   I.  Railroads. 

AMERICAN    RAILWAY   TRAINS   AT   FULL   SPEED. 

by    P.  W.  Blauvelt,  INew  York. 
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Passenger  Locomotive  for  the  Illinois 
Central  Railroad. 

A  new  passenger  engine  representing 
what  is  considered  by  the  builders  to 
closely  approach  the  highest  development 
of  the  eight-wheeled  type,  is  just  out  of 
the  shops  of  the  Brooks  Locomotive 
Works.  It  embodies  some  innovations, 
as  would  be  expected  in  a  machine  for 
which  advanced  practice  was  claimed, 
among  which  are  the  location  of  the  air 
pump  under  the  waist  of  the  boiler,  be- 
tween the  motion  plate  and  cylinder  sad- 
dle. The  sandbox  is  also  under  the  waist. 
located  just  back  of  the  reverse  shaft  and 
forward  of  the  main  driving  axle. 

The  pops  and  whistle  are  made  to  ex- 
tend from  a  small  dome  of  their  own  situ- 
ated in  the  cab,  up  through  the  roof  of 
same,  and  are  cased  in.  With  nothing 
visible  on  the  boiler  but  the  bell  and  sand- 
box, the  machine  looks  extremely  plain, 
but  handsome  withal  and  businesslike, 
as  will  be  seen  by  the  half-tone  engrav- 
ing. 

Particular  attention  has  been  given  to 
the  matter  of  comfort  and  convenience  of 
the  engineer  and  fireman,  by  means  of 
drop  sliding  seats,  that  a  man  don't  have 
to  climb  into  and  out  of.  The  injectors 
are  both  on  the  right-hand  side.  There 
is  a  flush  deck  for  the  fireman,  from  the 
cab  floor  to  the  coal  space  in  the  tank. 
There  are  steps  and  handholds  to  get  into 
the  cab.  that  are  safe,  easy  to  climb,  and 
worthy  of  the  name.  With  these  brief 
notations  of  some  of  the  prominent  fea- 
tures, we  present  some  working  elevations 
of  this  engine  that  will  be  interesting,  in 
which  will  be  seen  the  slab  frame  l^i  x  10 
inches  between  the  drivers,  by  which 
means  a  wider  firebox  was  obtained,  the 
lower  section  of  frame  being  of  the  regu- 
lation bar  type.  The  method  of  connect- 
ing the  underhung  spring  to  the  top  of  the 
driving  boxes,  instead  of  the  bottom,  is 
also  clearly  shown,  among  the  other  de- 
tails. 

Steel  has  been  largely  used  in  the  con- 
struction of  this  engine;  this  material  is 
found  in  the  wheels,  crossheads,  pistons, 
cylinder  heads  and  steam  chests,  the  ob- 
ject being  to  keep  down  the  weight.  Be- 
low is  a  description  of  the  engine: 

Type — Eight- wheeled  passenger. 

Simple  or  compound — Simple. 

Gage — 4  feet  8^  inches. 

Fuel — Bituminous  coal. 

Steam  pressure — 200  pounds. 

Diameter  of  cylinders — 18  inches. 

Stroke — 26  inches. 

Wheel-base  of  engine — 23  feet  7  inches. 

Driving-wheel  base — 8  feet  9  inches. 

Total  wheel-base  of  engine  and  tender — 
50  feet  6  inches. 

Driving-wheels,  diameter  over  tire — 75 
inches. 

Driving  wheels,  diameter  over  centers — 
68  inches. 

Driving-wheel  centers — Cast  steel 

Driving-wheel  tires — Krupp  crucible 
steel. 


E- 
C 
~. 
O 
U 

o 
►J 

X 

w 
a 
z 

B 


< 
0. 

<: 

h 

z 
w 
0 


o 
z 

►J 
►J 


z 

o 

< 

w 

►J 


LOCOMOTIVE    ENGINEERING. 


j   • 


' 


— 


_ 
> 

P 
O 

o 
u 

o 
-J 

Si 

u 
o 
z 

u 

< 
a 

< 

s- 
z 
a: 
u 

<« 

3 

z 

13 


s-^ 


II 


* 


LOCOMOTIVE    ENGINEERING. 


Engine-truck       wheels,       diameter — 36 

inches. 

Weight  under  drivers — 80,000  pounds. 

Weight  under  engine  truck — 40,000 
pounds. 

Weight  of  tender,  loaded — 88,000 
pounds. 

Weight  of  engine  and  tender,  total — 
208,000  pounds. 

Tractive  power,  at  90  per  cent.  B.  P., 
minus  10  per  cent,  for  friction — [8,190 
pounds. 

Co-efficient  of  adhesion — 4.4. 


Type — Patent  improved  Belpaire  wagon 
top  with  cnnical  connection. 

Material — Steel. 


Tubes — Diameter,    2   inches;   length,    II  Lubrication,   guides — Adjustable   needle 

feet  7  inches.  cup-. 

Tubes,  number — 274,  No.   12,  B.  W.  G.  Lubrication,    rods — Spindle    feed,    cups 

Heating   surface,   tubes — 1,649.4   square  forged  on. 

feet.  Lubrication,  cylinders — No.  9  old  style 

Heating- sin  iace,    firebox — 152.2   square  Nathan,  and  oil  cups  on  steam  chest, 

feet.  Injectors — One  No.  9  Monitor,  and  one 

Total     heating     surface — 1,801.6   square  No.  8  Ohio. 


feet. 
Grates — Shaking,  fingerbars. 


Safety  valve — Two  3-inch  Ashton  pops 
(one  open  and  one  muffled). 


£wcmoflM  En.jtnitnng 


DETAILS  OF  CONSTRUCTION,    ILLINOIS   CENTRAL   LOCOMOTIVE. 


Diameter   at   smallest    ring — 62    inches 
outside. 

Thickness  of  cylindrical  plates,  waist — 
9-16,  Yt,  Yz  and  7-16  inches. 

Thickness  of  throat  sheet — §^  inch. 

Longitudinal     seams,     kind — Quintuple 
riveted. 

Vertical  seams,  kind — Double  riveted 

Firebox,  kind — Sloping  between  frames. 

Firebox,  length  inside — 1075^  inches. 

Firebox,  width  inside — 36^  inches. 

Firebox,  material — Steel. 

Firebox,     side     sheets,     thickness — 5-16 
inch. 

Firebox,  back  sheet,  thickness — Y&  inch. 

Crown  sheet,  I  ■*  ,s  inch. 

Tube  sheets,  thickness — Front,  Y%  inch; 
back,  Yi  inch. 

Water  spaces,  width — 3Y2   inches 
4  inches  front  and  b 


MACHINERY. 

Piston-rods,  kind — Ewald  C.  C.  bloom 
iron. 

Piston-rods,  diameter — 3Y  .inches. 

Piston-rod  and  valve  stem  packing — 
L'nited  States  metallic. 

Piston   packing — Dunbar. 

I  rosshead — Alligator  type,  cast  steel. 

Driving  axles,  kind — Hammered  iron. 

Driving  axle  journals — 8Y2  inches  diam- 
eter, 11  inches  long. 

Engine  truck  axles,  kind — Hammered 
iron. 

Engine  truck  journals — $Yi  inches  diam- 
eter.  12  inches  long. 

Connecting-rods — I-section,  hammered 
iron. 

Side-rods — I-section,  hammered  iron. 

Valves,  kind — Allen.  American  bal- 
anced- 


Whistle— B.  L.  W.  6-inch  chime. 

Brakes,  train — Westinghouse  automatic 
on  all  tender  wheels. 

Brakes,  driver — Westinghouse,  with 
push  pistons. 

Train  signal — Westinghouse,  Schedule  J. 

TENDER. 

Frame,  kind — Oak. 

Truck,  kind — Two,  four-wheeled. 

Wheels,   diameter — 38  inches. 

Truck  axles — Hammered  iron. 

Truck  axle  journals — 4%  inches  diam- 
eter. 8  inches  long.  M.  C.  B.  standard. 

Capacity  for  water — 4,200  United  States 
gallons. 


Get     a     computer.      It   figures    tractive 
pow  er  without  mistakes. 
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Staybolt  Threading  and   Stripping 
Device. 

Master  Mechanic  J.  N.  Weaver,  of  the 
Lehigh  Valley  Railroad,  at  Sayre,  Pa., 
has  built  and  in  operation  at  his  shops,  a 
machine  for  threading  staybolts  and  also 
removing  the  thread  to  an  amount  equal 
to  a  little  more  than  its  depth  and  for  any 
required  length,  at  one  setting  of  the  work 
in  the  machine;  the  depth  being  regulated 
by  the  diameter  of  bolt,  and  the  length  of 
the  stripped  portion  by  the  width  of  the 
water  space  through  which  the  bolt 
passes;  that  is,  nearly  all  the  thread  is  re- 
moved except  that  portion  required  to 
make  a  fit  in  the  sheets. 

In  our  illustration  of  this  ingenious  ar- 
rangement, Fig.  I  shows  the  die  holder 
and  stripper  block  as  used  on  the  machine, 
which,  by  the  way,  was  improvised  from 
an  old  drill  press,  on  which  is  shown  the 
air  cylinder  in  connection  with  the  spindle, 
and  which  is  used  for  starting  the  bolts 
in  the  dies,  besides  raising  the  spindle 
when  necessary  to  introduce  a  new  bolt 


Die  Holder 


-Slotted  to  admit  of 

removing  Stripper 

Tool  from  Block 


.  Feed  Screw 
;>i  diam.  3  per  in. 
Double  thread 


Fig.  J 


VERTICAL  CROSS  SECTION  OF  DIE  HOLDER  nETAIT  s  OF  D1E 

AND  STRIPPER  BLOCK  ON  LINE  CD.  DETAILS  UI-   Ult 


2  diam. 
am.  neck  of  7*  bolt 


Stripped  Stay-bolt 


Fig.  2 


Fig.  3  shows  a  horizontal  section  of  the 
stripper  block  on  line  A  B  of  the  eleva- 
tion immediately  above  it.  A  plan  of  the 
die  holder  is  shown  at  H,  and  the  tool- 
head  at  /.  The  feed  screw  thrust  block 
and  the  tool-locking  dog  and  wedge  are 
shown  at  /  and  K,  respectively.  The  sec- 
tion makes  it  plain  how  the  stripping  cut- 
ters are  advanced  against  the  bolt  by  the 
right  and  left  hand  screw,  and  how  they 
are  locked  in  position  by  K. 

We  are  indebted  for  the  sketches  from 
which  our  illustrations  were  made  to  Mr. 
W.  G.  Thomas,  foreman  of  the  tool-room 
at  Sayre  (who  built  the  tool  described), 
and  present  them  to  our  readers  just  as 
they  came  from  his  pencil.  For  freehand 
work  they  will  be  conceded  to  be  beauti- 
ful specimens  of  the  art,  showing  a  cor- 
rect knowledge  of  perspective  and  shading 
that  is  only  possessed  by  the  most  gifted 
artists. 


for  cutting.  In  this  view  is  seen  the 
screw  that  operates  the  stripping  cutters, 
at  the  end  of  which  are  seen  the  microm- 
eter graduations  on  the  edge  of  the  disk. 
These  marks  show  at  once  to  the  operator, 
at  what  point  to  set  stripping  cutters  for 
a  given  sized  bolt  being  threaded.  With- 
out this  index  it  would  be  impossible  to 
advance  the  cutters  the  correct  distance, 
or  to  set  them  twice  in  the  same  place. 

Fig.  2  shows  a  vertical  cross-section  of 
the  die  holders  and  stripping  block  on 
line  CD  of  Fig.  I,  and  also  details  of  the 
die.  At  E  is  shown  the  plug  fitting  the 
hole  of  die  holder,  and  this  is  used  for  set- 
ting the  stripping  cutters  to  the  size  of 
neck  required  for  a  %-inch  bolt.  F  shows 
the  stop  for  the  engaging  lever,  which  is 
hinged  to  throw  out  when  the  feed  screw 
is  to  be  given  more  than  one  turn.  G 
shows  the  finished  staybolt  with  thread 
cut  and  reduced. 


Fig.  3 
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The  New  General  Manager. 

BY    R.OGHE    v.    BOOK. 

It  was  a  very  odd  thing,  all  the  way 
through;  probably  nothing  else  like  it 
ever  occurred.  The  fact  of  men  raising 
themselves  by  the  force  of  their  ability 
from  the  lowest  ranks  in  railroad  service 
to  the  highest  position  possible  in  that 
service,  has  more  than  once  been  accom- 
plished; but  sudden  elevation  from  loco- 


STAY-BOLT  THREADER    AND    STRIPPER. 

motive  engineer  to  general  manager  was 
unheard  of,  and  that  was  the  cause  of  all 
the  talk  along  the  line  of  the  First  division 
of  the  L.  &  Western  R.  R.,  when  rumors 
were  circulated  that  Engineer  George 
Granger  was  to  be  general  manager  of  the 
L.  &  Northern. 

The  Western  was  a  big  trunk  line,  and 
had  some  two  hundred  and  odd  engines  in 
service  on  the   First  division   alone;  the 


Northern  was  a  suburban  road,  some  half 
a  hundred  miles  long  and  running  only  a 
score  of  so  of  engines;  yet  had  the  rumors 
said  that  Granger  was  to  be  made  General 
Manager  of  the  Great  Pennsylvania  sys- 
tem, the  excitement  could  have  been  no 
greater,  and  his  popularity  increased  at  a 
remarkably  rapid  rate  as  the  rumors  grad- 
ually took  the  appearance  of  actual  fact. 

There  were  skeptics,  of  course,  who 
argued  somewhat  in  this  manner:  "There 
:in-  brains  enough  among  engineers  to  fill 
any  position  in  railroad  service  and  engin- 
eers have  climbed  up  the  ladder  to  the  gen- 
eral manager's  rung,  'way  up  top.  But 
they  don't  make  it  in  one  jump,  and  if 
they  did,  why  should  Granger  be  picked 
out?  Now,  he's  a  good  fellow  and  a  good 
man  with  an  engine;  but  he's  never  given 
evidence  of  special  ability,  nor  distin- 
guished himself  above  the  rest  of  us,  even 
if  he  has  had  the  wreckers  and  special 
work  for  years.  Blamed  if  I  can  see 
through  it!" 

Then  these  skeptics  would  try,  very 
very  quietly,  to  sift  the  rumors  and  get  at 
the  truth;  but  while  positive  facts  were  un- 
obtainable, it  was  certainly  in  the  air  and 
accepted  as  a  fact. 

Granger  was  an  engineer  of  long  and 
good  standing  on  the  Western.  For  many 
years  he  had  run  the  "77"  on  specials  and 
wreck  train;  a  kind  of  special  job  which  is 
no  longer  common.  And  the  "77"  was  no 
common  engine,  having  been  built  in  the 
company's  shop,  apparently  by  "rule  of 
thumb."  She  had  many  peculiarities  of 
her  own;  one  of  them  being  a  sort  of 
double-deck  crown  sheet  which  ran  back 
for  a  couple  of  feet  horizontally  from  the 
flue  sheet,  then  dropped  vertically  for 
nearly  a  foot,  then  continued  back  hori- 
zontally again.  The  dome  was  placed  over 
this  elevated  part  of  the  crown  sheet  and 
well  forward  of  the  cab,  so  that  in  appear- 
ance she  was  something  like  a  modern 
engine  with  radial-stayed  boiler  and  ex- 
tended wagon  top;  but  she  was  light  and 
slippery,  and  the  corners  of  the  crown 
sheet  developed  leaks  that  were  chronic, 
and  no  extra  man  ever  tackled  the  "77" 
without  condemning  her  in  language  that 
was  forceful  enough,  if  not  commendatory 
in  other  particulars. 

The  "77"  was  Granger's  ideal  engine, 
however,  and  he  was  fond  of  boasting  of 
what  he  could  do  with  her — how  far  he 
could  run  with  one  oiling,  with  one  tank 
of  water,  the  time  he  could  make,  and  so 
on — for  what  pertained  to  Granger  was  by 
him  always  considered  a  little  bit  better 
than  the  best  of  anyone  else's.  And  that 
was  where  his  undoing  started. 

Granger  had  married  the  only  daughter 
of  a  man  considered  well-to-do,  and  had 
come  to  consider  that  he  was  a  little  higher 
in  the  social  scale  than  his  fellows  on  the 
road.  He  had  a  son,  George,  Jr.,  and  a 
daughter,  Mary;  the  latter  of  the  age  when 
a  change  of  name  and  permanent  depart- 
ure from  the  parental  protection  might 
naturally  be  expected  at  any  time,  and  a 


bright,  attractive  girl  with  many  ad- 
mire 1 

I  1m-  most  ardent  of  her  admirers,  and 
the  "ii>-  most  favored  by  Mary,  was  Fred 
Sand,  a  yard  brakeman  on  the  same  road. 
Sand  was  a  clean,  intelligent  young  man 
(he  made  a  successful  engineer  of  him- 
self four  or  five  years  later);  but  he  was 
only  "following  the  engine"  in  the  yard, 
not  1  en  a  drill  conductor,  and  Granger, 
who  felt  that  he  belonged  to  the  very  select 
one  hundred  and  fifty  in  railroad  society, 
did  all  that  any  man  could  do  to  turn  the 
course  of  true  love,  but  without  success. 
As  time  passed,  Fred  rose  higher  in 
Mary's  estimation,  and  all  the  mandates  of 
Papa  Granger  failed  to  prevent  these  two 
from  getting  together  and  improving  the 
limited  opportunities  they  had,  until  it 
was  quite  commonly  understood  that  Fred 
would  marry  Mary  Granger.  In  fact,  Fred 
had  successfully  passed  the  turning-point 
of  love's  fever,  and  the  only  qualification 
to  Mary's  "Yes"  was  that  Fred  should 
secure  papa's  consent.  Knowing  papa's 
ideas  very  well,  Fred  tried  to  get  this  qual- 
ification removed;  but  Mary  was  obdurate, 
and  would  not  listen  to  Fred's  arguments 
in  favor  of  slipping  quietly  away  to  some 
clergyman  first  and  getting  papa's  consent 
afterwards;  so  Fred  tackled  his  prospec- 
tive father-in-law  with  determination  and 
self-possession.  He  anticipated  Granger's 
reply,  so  perhaps  went  at  it  differently 
from  the  way  he  might  have  done  under 
more  favorable  circumstances. 

"George,"  he  said  abruptly,  "I  suppose 
you  know  I  have  been  going  to  see  Mary, 
off  and  on,  for  a  good  while?" 
"Yes,"  said  Granger,  shortly. 
"Well,  she  loves  me  and  I  love  her.  I 
can  take  care  of  her  and  make  a  good  man 
for  her,  and  she's  willing.    Are  you?" 

"Well,  by ,  I  ain't,"  howled  Granger. 

"If  Mary  hasn't  got  more  sense  than  to 
throw  herself  away  on  a  common  switch- 
man, I've  got  too  much  sense  to  let  her. 
No,  sir;  you  can't  have  her,  and  I  want 
you  to  keep  away  from  her." 

If  Sand  had  expected  a  different  recep- 
tion, there's  no  telling  what  might  have 
happened  at  this;  but  it  was  just  what  he 
had  looked  for,  what  he  had  been  prepared 
for,  and  he  merely  flushed  a  little  as  he  re- 
plied: "Very  well,  Mr.  Granger.  I  give 
you  credit  for  your  self-respect,  and  I 
didn't  think  you  would  consent  to  having 
Mary  tied  up  to  a  poor  devil  of  a  switch- 
man like  me,  but  I  couldn't  help  asking 
you  because  I  love  her  so.  I've  always 
looked  up  to  you  and  admired  you,  and  it 
has  been  my  ambition  to  get  up  to  your 
position  in  the  world,  and  I  felt  that  it 
was  outrageous  to  even  ask  you  for  your 
daughter.  Please  excuse  me?"  he  asked 
humbly. 

Granger  stared  at  him  in  surprise,  but 
said  nothing,  and  Fred  continued:  "I  have 
nothing  against  you  for  your  refusal.  Mr. 
Granger:  nothing  in  the  world.  And  I'll 
prove  it  to  you  before  long.  If  my  hum- 
ble help  can  put  you  in  a  position  that  your 
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abilities  entitle  you  to,  perhaps  you  may 
look  upon  me  with  more  favor." 

"What  do  you  mean?"  demanded 
Granger. 

"I  can't  tell  you  yet,"  said  Sand,  "but  I 
will  soon.  You  know  that  a  mouse  helped 
a  Him  out  of  a  hole  once,  and  I'll  surprise 
you  yet.  You  must  remember  that  many 
a  man  that  doesn't  amount  to  much  him- 
self has  big,  powerful  friends,"  and  he 
walked  away,  leaving  Granger  in  a  molli- 
fied but  perplexed  frame  of  mind. 

Fred  Sand  had  left  Mary,  the  evening 
before  his  interview  with  her  father,  with 
an  angry  burning  at  his  heart.  He  knew 
he  could  never  persuade  her  to  marry 
him  against  her  father's  wishes,  and  he 
knew  exactly  how  her  father  would  re- 
ceive  his  request  A  feeling  of  bitter  re- 
sentment had  taken  possession  of  him; 
and,  whether  in  a  desire  for  revenge  or  as 
a  means  to  secure  Granger's  consent,  he 
had  hit  upon  a  remarkable  scheme  which 
had  kept  him  awake  all  the  night  before, 
and  which  was  upon  his  mind  all  the  while 
he  had  Keen  talking  with  Granger. 

A  few  days  later  he  met  Granger  again. 
The  latter  wasn't  quite  sure  whether  to  be 
friendly  or  "offish."  He  was  still  puzzled 
over  the  hints  Sand  had  thrown  out,  and 
was  wondering  what  he  had  meant  by  re- 
ferring to  powerful  friends,  and  wherein 
his  connection  lay  with  them.  His  curi- 
osity had  led  him  to  be  more  civil  than 
usual  with  Sand,  and  to  wink  at  a  couple 
of  calls  the  latter  had  made  upon  Mary  in 
the  meanwhile,  although  the  embargo  was 
still  nominally  in  force. 

"Mr.  Granger,"  said  Fred  (he  had 
stopped  using  the  familiar  "George"),  "I 
hinted  something  the  other  day  which  I 
have  not  forgotten,  if  you  have." 

"I  hadn't  thought  much  more  about  it," 
said  Granger. 

"Well,  I  have,"  said  Sand,  "and  I'll  have 
more  to  say  to  you,  if  I  can  bring  things 
around  as  I  want  to.  I  have  two  or  three 
good  friends,  if  I  am  only  a  switchman, 
and  I'll  surprise  you  yet.  You  know  the 
Northern  road?" 

"I  know  of  it,"  replied  Granger. 
"\\  ell,  the  general  manager  there  doesn't 
fdl  the  bill,  and  he's  going  to  be  allowed  to 
resign  pretty  soon.     It  pays  five  thousand 
a  year.     Nice  job,  eh?     Better  than  run- 
ning the  '77'  or  anything  else  on  a  road 
where  merit  like  yours  isn't  recognized. 
Ever  hear  of  Chauncey  P.  Green?" 
"No,"  said  Granger. 
"Well,  he's  vice-president  of  the  North- 
ern and  the  heaviest   stockholder  in   the 
road,     lie's   a    self-made   man.     Me   and 
him — well.  1  wont  tell  you  any  more  now; 
I'll  wait  a  day  or  two  until  I  have  some- 
thing definite." 

Granger  invited  Sand  to  "come  around 
to  the  house  to-night,"  and  after  Sand  left 
him,  went  down  to  the  master  mechanic's 
office  and  borrowed  the  "List  of  Railroad 
Officials"  from  the  chief  clerk.  In  the  list 
of  officers  of  the  L.  &  Northern  he  found 
"Chauncey  P.  Green,  V.  P."    When  Sand 


called  at  Granger's  house  that  night  he 
was  warmly  received,  and  before  he  left, 
Granger  managed  to  have  quite  a  talk 
with  him,  by  themselves,  in  which  Sand 
carelessly  dropped  the  information  that 
Chauncey  P.  Green  had  been  a  poor  boy 
and  a  schoolmate  of  Sand's;  that  Sand  had 
rescued  young  Green  from  drowning,  and 
that  Green  had  never  forgotten  it,  and  now, 
since  he  had  turned  a  small  fortune,  left 
him  by  an  uncle,  into  millions  by  lucky 
speculations,  he  still  thought  as  much  of 
Sand  as  ever.  "No  airs  about  him,  if  he 
is  a  millionaire." 

Granger  pondered  a  few  moments  and 
then  asked,  suspiciously:  "Why  don't  you 
get  a  good  place  from  him?" 

"Say,"  replied  Sand,  "I  could  have  any- 
thing I  wanted,  but  I  won't  take  a  thing — 
not  yet — not  even  a  job  firing.  He's 
wanted  to  make  me  superintendent,  but  I 
know  I'm  not  competent  to  fill  the  bill, 
and  I  told  him  I  had  a  friend  I  could 
recommend,  and  I  told  hiim  all  about  you. 
Then  be  told  me  about  their  general  man- 
ager not  giving  satisfaction,  and  said  that 
would  be  better  for  you,  if  I  could  con- 
vince htim  that  you  was  all  that  I  had  said, 
and  wanted  to  know  if  I  would  take  super- 
intendent if  he  made  you  general  man- 
ager. I  told  him  that  would  be  different, 
and  I  wouldn't  mind  if  he  made  you  G.  M., 
for  you  would  help  me  out,  and" 

Just  then  there  came  a  terrific  ring  at 
the  door  bell,  and  Mary,  who  answered  it, 
came  into  the  room  with  a  telegram.  "The 
messenger  said  he  was  sent  here  from 
your  boarding  house,"  said  she,  smiling, 
as  she  handed  the  message  to  Sand.  "I'll 
bet  it's  from  Chaunce,"  said  Fred,  as  he 
tore  the  envelope  open  and  read  the  mes- 
sage with  evident  pleasure.  "It's  from 
him,"  he  said.    "Is  the  boy  out  there  yet?" 

"Yes,"  said  Mary;  "he  said  he  called  for 
an  answer." 

"Bring  him  in,"  said  Fred.  The  boy 
came  in  and  gave  Fred  a  blank,  upon 
which  he  wrote  a  long  message.  "There," 
he  said,  handing  it  to  the  boy;  "that's  paid 
at  the  other  end." 

"  It's  'D.  H.,'  "  said  the  boy,  as  he  went 
out,  while  Fred  picked  up  the  message 
again  and  read  it  to  Granger.  "Listen 
to  this,"  he  said:  "  'Will  have  to  drop 
our  G.  M.  first  of  month  sure.  I  want  to 
see  you  about  your  friend  at  once.  If  I 
send  my  coach  for  you  to-morrow  night, 
can  you  come  over?  Answer  at  once; 
don't  prepay.'  It's  marked  'D.  H.,'  too," 
said  Fred,  showing  it  to  Granger,  who 
stared  open-mouthed  at  the  signature, 
"Chauncey  P.  Green,"  and  could  see  noth- 
ing else,  and  who  didn't  know  that  it  cost 
Fred  a  dollar  to  get  that  message  fixed  up 
and  delivered.  The  next  day  Granger  was 
very  respectful  in  his  manner  to  Sand,  and 
in  the  afternoon  he  noticed  that  Sand 
was  not  at  work.  Granger  was  just  eating 
supper  that  evening,  when  a  stylish  turn- 
out stopped  in  front  of  the  house.  It  was 
a  handsome  coach,  drawn  by  two  high- 
stepping  horses;  a  coachman  and  a  foot- 


man, both  handsomely  liveried,  on  the 
box.  The  footman  jumped  down  and 
opened  the  coach,  and  out  popped  Fred 
Sand,  elaborately  attired  in  full  evening 
dress. 

"Just  thought  I'd  have  them  drive 
around  this  way,"  he  said.  "That's 
Chaunee's  turn-out.  He's  got  a  lot  of 
'em,  and  I've  had  some  nice  rides  with 
him.  I  don't  like  this  kind  of  a  rig  to 
wear,  but  I  have  to  over  there.  He'll 
take  me  to  the  opera  to-night,  and  talk 
business  in  the  box,  between  the  acts. 
Then  there'll  be  a  good  supper  and  cham- 
pagne afterwards.  But  I  must  go  and 
not  keep  him  waiting.  He's  great  for 
punctuality  and  always  wants  everything 
on  time.  I'll  tell  you  all  about  it  to-mor- 
row night.  Good-bye!"  and  Fred  ran  out, 
jumped  into  the  coach,  the  footman  closed 
the  door,  mounted  the  box,  the  coachman 
cracked  his  whip,  and  the  high-spirited 
team  whirled  the  coach  away  from  Gran- 
ger's astonished  vision.  And  in  the 
coach,  Fred  smoked  cigars  and  com- 
muned softly  to  himself,  with  many  smiles, 
until  the  coach  drew  up  at  a  fashionable 
livery  and  boarding  stable,  several  miles 
out,  in  a  stylish  suburb;  but  he  did  grit 
his  teeth  and  make  an  occasional  wry  face 
as  he  dragged  back  to  town  in  a  horse- 
car  and  thought  of  the  bill  he  had  had  to 

pay- 
Next  morning,  Granger  looked  for  Fred 
in  the  yard,  but  found  one  of  the  night 
men  working  in  his  place,  and  Sand  didn't 
appear  until  noon. 

"After  the  opera,"  he  told  Granger, 
"we  had  a  swell  supper  at  Port's,  and  then 
he  made  me  go  to  his  house  with  him  to 
talk  some  more,  and  it  was  after  two 
o'clock  this  morning  before  he'd  let  me 
go.  He  wanted  me  to  stay  all  night;  but 
I  told  him  I  had  to  be  at  work,  and  he 
says:  'That's  right,  always  'tend  to  busi- 
ness,' and  sent  me  back  in  the  coach  again. 
He  wants  me  to  bring  you  over  to  Port's 
to  meet  him  to-night  at  8:30.  We'll  have 
supper  there  at  his  expense,  and  he'll 
make  some  arrangements  with  you  that 
will  surprise  you.  You'll  have  to  get 
your  dress  suit  on  for  that." 

"I  haven't  got  any  dress  suit, '  said 
Granger. 

"Then  you'll  have  to  hire  one,"  said 
Sand.  "Wouldn't  never  do  to  take  dinner 
at  Port's  in  the  evening  without  a  dress 
suit.  I'll  call  about  7:30,  so  I  can  have 
a  few  minutes  with  Mary  before  we 
go" 

"Oh — ah — yes,  do!"  said  Granger,  ab- 
sently. "Fred,  I — ah — you  must — well, 
I've  thought  the  matter  over,  and  I  guess 
Mary  couldn't  do  better  than  to  marry 
you  after  all.  I  was  out  of  sorts  the  day 
you  asked  me,  or  I  wouldn't  have  talked 
as  I  did." 

"I  knew  something  like  that  was  the  rea- 
son," said  Fred,  highly  delighted,  "and  I 
thank  you.  When  can  we  get  married 
now?     Next  week?" 

"Not  so  soon,"  said  Granger.     "Better 
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wait  until  we've  both  got  better  positions. 

It'll  sound  better  in   the  papers." 

Sand's  jaw  dropped,  but  he  said:  "That 
won't  be  until  after  the  1st — three  weeks 
yet." 

"Well,  we  ci  mldn't  get  up  a  wedding  any 
sooner  and  have  it  right  and  as  it  should 
be,"   replied   Granger. 

The  next  evening,  Fred  came  in  a  liv- 
ery hack.  "Wouldn't  do  to  go  to  Port's 
on  foot  or  on  horse-cars,"  he  said,  "and  I 
can't  afford  a  turn-out  like  I  was  in  last 
night." 

"You  must  let  me  pay  (<>r  the  rig,"  said 
Granger,  as  they  drove  away. 

"No,  sir;  you  can't  spend  a  cent  on  this 
deal,"  said  Fred,  decidedly. 

Arrived  at  Port's,  they  were  promptly 
shown  upstairs  to  one  of  the  private  din- 
ing rooms.  The  style  of  the  place  awed 
Granger  very  much,  and  he  felt  ill  at  ease 
in  his  hired  dress  suit.  They  found  the 
table  spread  for  three,  but  Mr.  Chaunccy 
P.  Green  was  not  in  evidence.  Fred 
looked  at  his  watch;  "It's  8:40  now,"  he 
said,  "and  I  never  knew  Chaunce  to  be  a 
moment  late."  Turning  to  the  colored 
waiter,  he  asked:  "Hasn't  Mr.  Green  ar- 
rived yet?" 

"No,  sail."  replied  the  waiter,  "He  don't 
come  yet.  sah." 

"Something  has  kept  him,  or  he  would 
have  been  here  before  this,"  said  Fred. 
"Hello!"  he  added,  as  a  district  messenger 
appeared.  "What's  this?"  The  messen- 
ger handed  him  a  note  inclosed  in  an 
envelope  hearing  Fred's  name  and  orna- 
mented with  a  crest.  "Pshaw!"  said 
Fred,  as  he  opened  it.  "It's  from  Chaunce, 
and  something  has  happened  to  detain 
him."  After  reading  it,  he  added:  "That's 
to  bad.  He's  been  summoned  to  attend 
a  meeting  of  the  I.  B.  &  W.  directors,  and 
is  very  sorry  he  can't  ccune.  Says  for  me 
to  go  ahead  and  make  the  arrangements 
with  you  that  he  told  tne  of  last  night,  and 
let  him  know  if  you  accept.  He  says  for 
us  to  eat  our  dinner  just  the  same,  with 
his  compliments,  as  he  has  arranged  for 
it  and  it  will  he  charged  to  him.  Read 
it,"  handing  it  to  Granger.  Granger  took 
it  gingerly,  hut  read  it  carefully,  clear 
down  to  the  signature.  "Hastily  yours, 
C.  P.  G.."  and  handed  it  back.  "It's  too 
bad."  he  said. 

"Yes,  I'm  sorry,"  said  Fred;  "but  it 
can't  be  helped.  You  see,  Chaunce  is  a 
busy  man.  He  is  director  in  a  dozen  dif- 
ferent roads  and  president  of  two  or  three, 
and  I'll  bet.  if  you  start  on  the  Northern 
as  G.  M.,  he'll  have  you  G.  M.  of  some 
big  road  before  he  quits.  All  I'm  afraid 
of  is  that  he'll  kill  himself  with  so  much 
on  his  mind  all  the  while.  He  looked 
tired  last  night." 

"Well,  what'll  we  do  now?  Go  back?" 
asked  Granger,  dejectedly. 

"Certainly  not."  said  Fred.  "We'll  just 
stay  and  cat  the  dinner.  You  saw  he  said 
he'd  pay  for  it.  And  he  says  for  me  to  go 
ahead  and  tell  you  what  he  wants — he  told 
me  of  it  last  night.     All  you've  got  to  do 


is   to   eat   your    dinner,   on     Chaunce,   of 
course,  and  say  'Yes'  or  'No'  to  his  propo- 
sition."     And   In-   orden  d   Bh<    waifo  1    to 
serve   the:   dinner  at  once,  as   Mr.    G 
would  not  COme.      Grant-i  1    •  1 ; >  1   nol   a p prat 

to  relish  the  dinner  thoroughly,  but  1  red 
certainly  did — he  had  alreadj  paid 
all  and  was  determined  to  gel  as  near  his 
money's  worth  a^  possible.  Il<-  remained 
n  re  ponsive  to  all  of  Granger's  efforts  to 
draw  him  out,  saying:  "Wait  until  the 
cigars  come;  Chaunce  will  never  talk  busi 
ness  until  the  1  igars  go  around;"  and 
when  they  had  finished  their  coffee  and  the 
waiter  had  held  a  lighted  match  to  the  tip 
of  Fred's  perfecto,  he  leaned  bark  in  his 
chair  luxuriously  and  with  a  sigh  of  con- 
tentment. "Now,"  said  he,  "I'll  tell  you 
what  Chaunce  said  last  night.  He  said 
fhat  on  my  recommendation  and  as  a 
friend  of  mine,  he  would  offer  you  general 
manager  of  the  Northern  at  five  thousand 
a  year  to  start  with;  so  now  all  you've  gol 
to  do  is  to  say  'Yes'  or  'No'  and  that's 
settled.  The  other  fellow  was  requested 
to  resign,  and  Chaunce  has  his  resigna- 
tion now.  to  take  effect  the  1st.  He  showed 
it  to  me.  He's  told  all  the  other  officials 
that  you  are  to  have  the  place;  but  on  ac- 
count of  the  other  man's  feelings  he  hasn't 
bulletined  it  yet,  and  won't  until  the  last 
minute.  Chaunce  is  very  considerate  that 
way.  And  he  says  that  he's  so  dissatisfied 
with  the  way  things  are  going  there  that 
he  wants  you  to  clean  'em  all  out — super- 
intendent, assistant  superintendent,  master 
mechanic,  trainmaster,  train  dispatchers, 
all  of  'em,  and  put  your  men  in.  Says  he 
wants  you  to  be  successful,  and  that's  the 
best  way,  for  you  to  pick  out  your  own 
staff." 

"I'll  accept,  certainly,"  said  Granger, 
eagerly,  "and  I'll  make  you  superinten- 
dent. Fred.  It  won't  look  bad,  will  it,  to 
see  a  notice  on  the  bulletin,  'Frederick 
Sand  is  appointed  Superintendent  of  the 
L.  &  N.  R.  R..  vice  so-and-so,  resigned,  to 
take  effect  at  once.  He  will  be  respected 
accordingly.  George  Granger,  General 
Manager?'  " 

The  smile  on  Sand's  face  was  as  childish 
and  bland  as  that  on  Bret  Harte's  China- 
man, as  he  replied:  "Yes.  that  would  look 
nice,  and  I  thank  you  for  the  offer:  but 
Chaunce  said  last  night  that  if  you  took 
( V  M.  of  the  Northern,  I  couldn't  do  any- 
thing on  it,  positively.  He  knows  I  ex- 
pect to  marry  your  daughter,  and  he 
doesn't  approve  of  having  connections  to- 
gether on  a  road  that  way  at  all.  Says  it 
looks  bad  and  is  bad.  and  he'll  fix  me  out 
on  one  of  his  other  roads — maybe  the  New 
England,  so  I  won't  have  to  take  Mary  s  1 
far  from  her  folks." 

"That's  too  bad."  said  Granger,  but  yet 
felt  relieved,  for  he  was  already  planning 
some  way  to  leave  Sand  out  without 
jeopardizing  his  own  position.  He  didn't 
want  anyone  around  who  could  say  to 
him:  "I  put  you  where  you  are."  He  felt 
that  somehow  his  merit  was  at  last  being 
recognized,  and  his  reflection   in   the  big 


mirror  opposite  was  that  of  a  general 
not  that  of  an  engineer. 

vatching  him  keenly,  and  prob- 
ably divined  his  thought,;  for  the  smoke 
it -1111  his  cigar  suddenly  choked  him  and 
1  ly,  11  Granger 
had  noticed  it. 

Vnother  thing  Chaunce  said,"  Fred  re- 
marked, after  clearing  his  throat  of  the 
smoke,  "is  that  they  are  -hort  ol  p 
and  he  wants  you  to  order  ten  new  en- 
gines; get  '1  in  where  you  like,  and  the 
kind  you  like.  He  says  the  Brooks  en- 
gines they've  got  don't  fill  the  bill,  and 
they've  got  two  or  three  Portlands  that 
are  no  better.  They're  extending  the  road 
now  and  you'll  have  to  order  them  at 
once." 

"I'll  get  them  at  Grant's  or  Baldwin's," 
said  Granger,  proudly.  "I  know  what  an 
engine  is  and  I'll  get  them  the  right  kind." 

"That's  what  Chaunce  said,"  replied 
Fred.  "He  said  you  would  know  all  about 
engines  and  could  order  them  better  than 
anyone  else." 

"Yes,  I  do,"  said  Granger,  "and  I'll  get 
them  all  like  the  '77'  exactly." 

"Crown  sheet  and  all?"  said  Fred. 

"Crown  sheet  and  all,"  replied  Granger, 
sharply.     "She's  an  engine!" 

"Another  thing  he  said."  went  on  Fred, 
"was  that,  as  they  open  more  of  the  ex- 
tensions and  you  are  successful,  he'll  raise 
your  wages." 

"That's  good."  said  Granger;  "but  in 
speaking  of  officials  you  should  say 
'salary.'  Switchmen  and  engineers  are 
paid  'wages';  officials  receive  'sala- 
ries.' " 

"All  right,"  said  Fred;  "but  as  I  was  out 
with  Chaunce  nearly  all  last  night.  I'm 
sleepy  and  guess  we'd  better  go  home. 
You  had  better  think  over  your  engines 
and  make  selections  for  your  officers,  for 
Chaunce  expects  you  to  rustle  when  the 
1st  comes." 

As  they  passed  the  cashier's  desk  going 
out,  Fred  nodded  carelessly;  a  proceeding 
that  made  a  great  impression  on  Granger, 
and  would  have  made  more  had  he  known 
just  how  many  dollars  it  took  out  of 
Fred's  savings  to  clear  the  way  for  the 
nod.  And  as  Fred  said  "Good  night"  to 
Granger,  after  declining  an  urgent  invita- 
tion to  "come  in."  he  thought:  "Great 
snakes!  I'll  be  bankrupt  by  the  1st.  and  if 
we  should  get  married.  I  won't  have 
enough  left  to  pay  for  a  wedding  tour  to 
Coney  Island!" 

Inside  of  twenty-four  hours  the  whole 
First  division  of  the  Western  knewall  about 
it.  and  Granger's  dignity  was  wonderful 
to  behold.  He  handed  in  his  resignation, 
to  take  effect  at  once,  and  was  indignant 
when  the  master  mechanic  urged  him  to 
take  leave  of  absence  ior  thirty,  sixty  or 
ninety  days  instead.  "The  idea!"  he  said. 
"Do  you  suppose  I'll  ever  come  down  to 
running  an  engine  again?" 

"Don't  never  prophesy  unless  ye  know." 
replied  the  master  mechanic,  drily:  "but  1 
hope  you  may  not  come  down." 
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"Of  course  1  won't,"  said  Granger,  with 
dignity. 

Granger  went  home,  after  taking  a  last 
fond  farewell  of  the  "77,"  and  burned  up 
his  overclothes.  Then  began  a  time  of  the 
greatest  excitement  ever  known  on  the 
First  division.  Every  man  on  the  division 
who  was  not  skeptical,  and  the  skeptics 
were  few.  wanted  a  job  of  some  kind  from 
Granger;  from  the  pitmen  up  to  some  of 
the  minor  officials,  and  all  applications 
were  loftily  received  by  Granger,  whose 
stereotyped  reply  was:  "I'll  consider  your 
application  later — after  the  ist.  I'm  too 
busy  to  do  anything  for  you  now,"  and  the 
dance  went  merrily  on. 

Sand  said  nothing  and  sawed  wood.  He 
arranged  two  or  three  other  meetings  be- 
tween Granger  and  Chauncey  P.  Green; 
but  each  time  a  message  from  Mr.  Green 
at  the  last  moment  announced  that  he  had 
been  imperatively  summoned  elsewhere, 
but  that  all  arrangements  Sand  had  made 
were  approved  by  him.  All  that  worried 
Fred  was  that  he  couldn't  hurry  up  the 
wedding,  and  the  thought  of  the  rapid 
manner  in  which  his  savings  were  dwind- 
ling down.  As  Granger  didn't  care  to  have 
it  known  that  he  owed  his  elevation  to  a 
switchman,  and  as  Fred  felt  that  ignorance 
was  bliss  anyway,  neither  one  told  how  it 
was  brought  about  and  everyone  was 
guessing.  The  Western  officials  were 
mildly  skeptical,  but  took  care  not  to  be 
offensive  in  case  it  might  prove  true. 
Then  Granger  announced  his  selections 
for  officials  that  were  to  reorganize  the 
Northern  service  under  his  directions. 
Lew  Coss,  the  first  trick  dispatcher,  hand- 
ed in  his  resignation;  he  was  to  be  super- 
intendent under  the  new  general  manager, 
and  as  Lew  was  very  popular,  and  it  wasn't 
a  bad  idea  to  be  good  to  a  man  who  was 
advancing  officially,  a  paper  was  hastily 
circulated  for  subscriptions,  and  Lew  was 
given  a  big  supper,  at  which  he  was  pres- 
ented with  a  valuable  gold  watch  and 
chain.  His  successor  was  duly  named  to 
take  his  place  on  the  eventful  1st.  Con- 
way, the  branch  trainmaster,  was  to  be 
assistant  superintendent,  and  he,  too,  re- 
signed, but  got  no  watch.  Hank  Red- 
wood, the  night  engine  dispatcher,  was  to 
be  master  mechanic;  but  Hank  took  thirty 
days'  leave  of  absence,  commencing  with 
the  1st.  Meanwhile,  Granger  had  gone 
to  Philadelphia  to  see  about  ordering  ten 
engines,  duplicates  of  the  "77."  but  was 
advised  to  wait  until  he  had  actually  taken 
possession  of  the  office.  They  didn't  care 
to  do  business  in  futures,  and  his  protesta- 
tions that  the  engines  were  wanted  in  a 
hurry,  and  that  he  would  have  to  go  else- 
where, failed  to  move  them. 

Fred  was  anxious  to  have  the  wedding 
before  the  1st  and  Granger  was  anxious  to 
meet  Chauncey  P.  Green  before  the  1st — 
they  both  sparred  for  time.  Granger  told 
Fred  the  wedding  couldn't  possibly  be  ar- 
ranged for  until  after  he  was  settled  in  his 
new  position,  and  Fred  reported  to  Gran- 
ger that  "Chaunce"  had  been  taken  sick 


and  was  confined  to  his  bed.  "He  told  me 
that  everything  is  arranged  for,"  said 
Fred,  "and  that  his  private  secretary  has 
the  notices  properly  signed,  and  will  bul- 
letin them  and  give  the  announcement  to 
the  papers  on  the  morning  of  the  31st, 
and  that  you  are  to  go  to  the  office  and 
take  possession  on  the  1st  at  10  A.  M. 
But  I'm  afraid  poor  Chaunce  will  kill  him- 
self," he  added;  "It's  foolish  for  a  man 
with  his  money  to  work  so.  He  looks 
bad." 

At  last  the  31st  came,  and  Granger  was 
determined  to  see  Chauncey  P.  Green. 
Fred  had  to  telegraph  in  order  to  satisfy 
Granger,  and  the  reply  was  signed, 
"Chauncey  P.  Green,  by  E.  P.,  Private 
Sec'y,"  and  said  that  Mr.  Green  was  too 
ill  to  see  anyone  at  all,  but  that  all  arrange- 
ments were  made  for  Mr.  Granger  to  take 
possession  at  10  A.  M.  the  next  day,  and 
Granger  felt  somewhat  reassured.  He 
wanted  Fred  to  go  with  him  the  next 
morning;  but  Fred,  who  was  very  glum 
after  a  last  desperate  effort  to  get  Mary  to 
go  with  him  to  a  minister's  residence  and 
get  married  at  once,  declined.  "Chaunce 
wouldn't  want  me  to  go  poking  around 
with  you,"  he  said,  "and  he  wouldn't  like 
it  at  all.  He  might  think  you  wanted  back- 
ing." 

So  Granger  started  off  alone.  He  hired 
a  hack  and  drove  grandly  up  to  the  L.  & 
Northern  offices,  where  he  arrived  at  just 
10:10  A.  M. 

He  walked  firmly  up  the  stairs  and  along 
the  corridor,  until  he  came  to  a  door 
marked  "General  Manager  —  Private." 
Boldly  opening  the  door,  he  walked  in. 
A  gentleman  sitting  at  the  desk  looked 
up  surprised,  and  the  stenographer  at  the 
typewriter  looked  amazed  at  the  intru- 
sion. Granger  nodded  to  them;  said 
"Good  morning,"  and  took  off  his  light 
overcoat  and  hat.  looking  for  a  place  to 
hang  them  up. 

The  man  at  the  desk  was  speechless, 
and  the  stenographer  looked  anxiously  at 
the  doorway  to  another  office,  as  if  con- 
templating flight.  "I  believe  this  is  my 
private  office  and  I  suppose  that  is  my 
desk."  said  Granger,  with  dignity.  The 
stenographer  looked  still  more  anxiously 
at  the  doorway,  and  the  man  at  the  desk 
finally  recovered  sufficiently  to  exclaim: 
"Well,  who  in  thunder  are  you,  anyway, 
and  what  do  you  want?" 

"I'm  the  new  general  manager,"  replied 
Granger,  calmly. 

"The  iiczv  general  manager!"  ejaculated 
the  man  at  the  desk,  as  the  stenographer 
bolted  through  the  other  door.  "Then 
who  am  I?" 

"I  don't  know  who  you  are,"  said  Gran- 
ger, as  a  number  of  clerks  and  officials 
came  running  into  the  office,  alarmed  by 
the  stenographer.  "You'll  find  notice  of 
my  appointment  on  the  bulletin." 

Thinking  he  was  dealing  with  a  mild 
lunatic,  the  man  arose  from  the  desk  and 
said:  "Well,  let's  look  at  the  bulletin.  I've 
been  general  manager  here  for  four  years. 


and  I  didn't  know  my  place  was  vacant. 
There's  the  board — I  don't  see  the  notice." 

Neither  did  Granger,  and  he  stammered: 
"Mr.  Green  was  to  have  the  notice  up  yes- 
terday." 

"Mr.  Green?"  asked  the  other.  "Chaun- 
cey P.  Green?" 

Granger  nodded. 

"Why,  he  hasn't  had  any  connection  nor 
any  interest  in  this  road  since  the  annual 
meeting  last  March.  My  dear  sir,  I  fear 
you  are  the  victim  of  some  hoax." 

In  a  daze,  Granger  walked  out  without 
a  word.  In  a  daze  he  wandered  around 
the  streets  all  day,  taking  care  to  keep 
away  from  his  home  neighborhood. 
About  dusk  he  reached  home.  He  was 
recovering  from  the  shock  by  this  time, 
and  was  beginning  to  feel  like  wreaking 
vengeance  on  Fred  Sand.  To  his  surprise 
he  found  Fred  at  his  home,  talking  with 
Mrs.  Granger  and  Mary,  and  before  poor 
Granger  could  say  a  word,  Sand  ad- 
vanced and  offered  his  hand  and  congratu- 
lations. 

"Fred,  what  have  you  done?  What 
have  you  done?"  groaned  Granger,  sink- 
ing into  a  chair. 

"What  do  you  mean?"  demanded  Fred. 

"Why  they  don't  know  a  thing  about  it 
at  the  Northern  offices.  Have  you  been 
fooling  me?"  he  demanded  fiercely. 

"You  know  better  than  that,"  said  Fred, 
earnestly.  "You  saw  all  the  letters  and 
telegrams  yourself.  I  can't  understand  it, 
but  it  must  be  due  to  poor  Chauncey's 
sickness.  I'll  get  a  hack  at  once  and  we'll 
go  to  see  him,  alive  or  dead." 

Fred  was  gone  but  a  few  minutes  for  the 
hack,  and  as  he  helped  the  limp  Granger 
into  it,  he  directed  the  driver  to  drive  as 
fast  as  possible  to  No.  ■ Four  Hun- 
dredth avenue. 

In  a  short  tirrje  the  hack  stopped  in 
front  of  one  of  the  mansions  on  that  fash- 
ionable avenue,  and  Fred,  jumping  out, 
said:  "You  wait  in  the  hack  until  I  find 
out  if  we  can  see  him." 

Poor  Granger,  sitting  in  the  hack  and 
still  dazed,  didn't  know  that  Fred  had  lo- 
cated this  house  because  its  occupants 
were  in  Europe.  He  didn't  know  that 
Fred,  concealed  in  the  vestibule,  saw  only 
a  servant  who  was  taking  care  of  the 
house  during  the  family's  absence,  nor 
that  his  question  was  only  as  to  the  resi- 
dence of  some  imaginary  personage  in  the 
neighborhood,  nor  that  Fred  managed  to 
keep  the  servant  talking  long  enough  to 
let  a  plausible  time  elapse  before  return- 
ing to  the  hack. 

When  Fred  returned  to  the  hack  he  had 
a  handkerchief  to  his  eyes  and  his  voice 
was  husky. 

"What  is  it?"  asked  Granger,  eagerly. 

"It's  all  clear  now."  said  Fred,  sadly. 
"Poor  Chauncey  died  at  three  o'clock  yes- 
terday afternoon." 


If  there  is  no  club  raised  in  your  ter- 
ritory, write  for  cash  club  rates. 
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Railway  Accidents  of  a  Year. 

A  report  of  the  Interstate  Commerce 
Commission,  recently  received,  says  con- 
cerning railway  accidents: 

"The  number  of  railway  employes  killed 
during  the  year  ending  June  30,  1895,  was 
1,811,  and  tlic  number  injured  25,606,  be- 
ing a  decrease  of  12  in  the  number  of  em- 
ployes killed  and  an  increase  of  2,274  '" 
the  number  injured. 

"The  number  of  passengers  killed  dur- 
ing the  year  covered  by  the  report  was 
170,  and  the  number  of  passengers  injured 
2,375,  being  a  decrease  in  the  number  of 
passengers  killed  of  154  and  in  the  number 
injured  of  659.  It  is  worthy  of  remark 
that  the  number  of  passengers  killed  dur- 
ing the  year  covered  by  the  report  is  less, 
both  relatively  and  absolutely,  than  dur- 
ing any  year  for  which  complete  statistics 
are  obtainable. 

"It  appears  that  during  the  year  covered 
by  this  report  1  employe  was  killed  for 
each  433  employes,  and  1  was  injured  for 
each  31  men  employed  in  the  railway 
service.  Of  trainmen — that  is  to  say,  en- 
gineers, firemen,  conductors,  and  other 
employes  whose  service  is  upon  the  trains 
—it  appears  that  1  person  was  killed  for 
each  155  employes  of  this  class,  and  I  per- 
son injured  for  each  11  trainmen.  The 
number  of  passengers  carried  for  each 
passenger  killed  during  the  year  covered 
by  the  report  was  2,984,832,  and  the  num- 
ber of  passengers  carried  for  each  pas- 
senger injured  was  213,651.  The  liability 
of  accident  to  passengers  varies,  of  course, 
other  things  being  equal,  with  the  length 
of  the  journey.  A  more  accurate  state- 
ment of  the  liabilities  sustained  by  passen- 
gers according  to  the  results  of  the  year 
covered  by  this  report  is  that  71,696.743 
passenger-miles  were  accomplished  on  the 
railways  of  the  United  States  for  I  pas- 
senger killed,  and  5,131,977  passenger- 
miles  were  accomplished  for  1  passenger 
injured. 

"From  the  above  comparative  state- 
ment it  is  clear  that  the  year  ending  June 
30,  1895,  is  more  satisfactory,  so  far  as 
accidents  are  concerned,  than  any  pre- 
vious year.  Reference  was  made  in  last 
year's  report  to  the  fact  that  the  marked 
reduction  in  the  pay-roll  of  the  railways, 
by  which  the  incompetent  and  inefficient 
were  dropped  from  the  railway  service, 
and  the  consignment  to  the  scrap  heap  of 
equipment  worn  out  or  out  of  date,  were 
largely  responsible  for  the  greater  safety 
in  railway  travel  and  railway  employment 
shown  by  the  statistics  of  the  year.  The 
result  of  raising  the  character  of  railway 
sen  ice  and  grade  of  railway  equipment  is 
yet  more  marked  during  the  present  year, 
and  to  this  must  be  added  the  fact  that  the 
demands  upon  the  passenger  service  dur- 
ing the  present  year  have  been  somewhat 
decreased.  It  is  also  worthy  of  sugges- 
tion, although  the  facts  yet  at  command 
are  not  adequate  for  confident  assertion, 
that  the  fitting  of  equipment  with  automa- 
tic devices  is  beginning  to  show  its  bene- 


ficial results.  The  class  of  employes  most 
liable  to  those  accidents  which  automatic 
couplers  and  train  brakes  are  designed  to 
avoid  is  trainmen,  and  from  the  pi' 
Statement  it  appears  that  but  1  trainman 
for  each  155  in  the  railway  service  was 
killed  in  1895,  as  compared  with  1  train- 
man killed  for  each  105  employed  in  1890. 
But  it  is  easy  to  lay  too  great  stress  upon 
this  consideration." 


&  ■•■ 


Ball-Joint  Grinder. 

An  attachment  for  a  grinding  machine 
to  do  ball-joint  work  is  shown  herewith. 
This  dr\  ice  is  mounted  on  the  table  of  any 
machine  where  grinding  is  done,  or  in  any 
convenient     position     before     an     emery 


The  First   Railway  Strike. 

I  hi  t.  '  railway  strike  on  record  was 
1  ed  by  opposition  to  1  proposed  im- 
ment  in  the  material  for  the  track. 
Early  in  the  last  century,  a  wooden  tramway 
was  used  in  connection  with  the  Duke  of 
Ik's  colliery,  near  Sheffield,  Eng- 
land, lor  facilitating  the  transportation  of 
the  coal.  The  wheels  of  the  wagons  ran 
on  wooden  stringers,  which  wore  out  very 
rapidly  and  caused  a  great  deal  of  expense 
and  labor  in  maintenance.  In  1776,  one 
John  1  urr  proposed  to  put  in  a  more  sub- 
stantial form  of  permanent  way.  After 
some  negotiations  with  the  proprietors  of 
the  colliery,  Curr  built  a  cast-iron  tram- 
way, the  rails  being  spiked  upon  v. 
sleepers.  The  plan  was  bitterly  opposed 
by  the  laboring  people  of  the  colliery,  and 


BALL-JOINT   GRINDER. 


wheel,  and  when  fastened  in  place  is  well 
adapted  to  the  work  it  was  gotten  up 
for. 

The  work  to  be  operated  on  is  secured 
on  the  centers,  and  when  there,  any  re- 
quired position  between  the  work  and 
emery  wheel  is  obtained  by  means  of 
screws  giving  either  a  longitudinal  or 
transverse  motion  to  the  frame  carrying 
the  work  on  the  centers.  Rotation  about  the 
grinding  wheel  is  had  by  means  of  the  lug 
shown  at  the  bottom  of  the  base  plate;  the 
lug  fitting  in  a  corresponding  recess  in  the 
table  of  the  grinding  machine,  which  is 
not  shown.  All  ball  reamers,  whether 
solid  or  of  the  inserted  tooth  type,  are 
neatly  put  in  shape  with  this  device,  which 
was  gotten  up  by  Mr.  D.  C.  Shepard.  the 
tool-room  foreman  at  the  Pavonia  shops 
of  the  Pennsylvania  Railroad  at  Camden. 
N.  T. 


a  riot  ensued  in  which  the  track  was  torn 
up  and  stringers  and  coal  station  burned 
up. 

The  author  of  this  improvement  in  per- 
manent way  had  to  take  to  the  woods  to 
escape  the  fury  of  the  conservative  ele- 
ment, and  he  lay  concealed  for  several 
weeks,  then  escaped  to  other  fields  where 
his  delinquencies  were  unknown. 

§  §  © 

The  "Tramp''  compound  of  the  Rich- 
mond Locomotive  Works  has  just  fin- 
ished a  service  test  on  the  Louisville  & 
Nashville  Railway,  and  goes  on  the  Wa- 
bash at  once  for  experimental  runs  be- 
tween St.  Louis  and  Decatur,  which  will 
be  watched  with  interest.  The  Louisville 
6c  Nashville  Railway  has  made  no  report 
yet,  but  it  is  understood  that  the  engine 
has  given  perfect  satisfaction  and  showed 
great  fuel  economy. 
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Where    Balanced    Valves  Were    First 
Made  a  Success. 

A  great  many  attempts  wore  made  to  use 
balanced  valves  before  any  degree  of  suc- 
cess was  obtained  with  them.  The  sub- 
ject was  repeatedly  up  before  the  Master 
Mechanics'  Association  for  discussion. 
Several  men,  who  appeared  interested  in 
special  balanced  valves,  spoke  hopefully 
of  the  advantages  to  be  derived  from  their 
use,  but  after  a  little  experience  they 
nearly  always  fell  back  to  the  conclusion 
that  there  was  more  annoyance  caused  in 
keeping  a  balanced  valve  in  working  or- 
der than  there  was  benefit  derived  from 
its  use.  About  the  time  that  the  balanced 
valve  began  to  get  hopelessly  discredited. 
Mr.  George  Richardson,  the  inventor  of 
the  well-known  pop  safety  valve,  called 
upon  Mr.  Underbill,  superintendent  of 
motive  power  of  the  Boston  &  Albany, 
and  wished  to  apply  a  balanced  valve  of 
his  invention  to  a  locomotive.  Mr.  Un- 
derbill had  heard  a  good  deal  of  talk  about 
balanced  valves  in  his  time,  and  had  sdme 
experience  with  their  use,  so  he  did  not 
want  to  have  any  conversation  on  the  sub- 
ject. Mr.  Richardson,  however,  proved 
intensely  persistent  in  his  desire  to  put  a 
balanced  valve  on  a  locomotive  belonging 
to  the  Boston  &  Albany.  He  offered  to 
do  the  entire  work  himself,  and  to  take 
the  valves  off  if  they  did  not  give  satisfac- 
tion; and  he  promised  in  no  case  to 
bother  anyone  by  talking  about  the  valves, 
whatever  their  record  might  be. 

Under  these  conditions,  permission  was 
given  to  put  in  a  set  of  valves,  and  the 
work  was  done.  Mr.  Underhill  forgot  all 
about  the  circumstances  till  four  years 
afterwards,  when  the  engine  happened  to 
be  in  the  shop  for  repairs,  and  the  fore- 
man came  and  asked  him  if  anything 
should  be  done  to  the  valves.  They  had 
run  all  that  time  without  being  touched, 
and  on  examination  they  were  found  to 
be  in  good  order.  That  set  of  valves  ran 
nine  years  without  any  repairs.  The 
balanced  valve  had  proved  itself  worthy 
of  adoption  in  such  a  quiet,  unassuming 
way  that  others  were  immediately  put  on 
the  Boston  &  Albany  locomotives,  and  the 
device  has  long  been  a  recognized  feature 
of  the  engines.  The  success  which  it  at- 
tained on  the  Boston  &  Albany  did  more 
than  anything  else  to  push  it  into  favor 
with  other  railroads. 

i     ®     $ 

Seventeen-Ton    Pneumatic   Press. 

The  pneumatic  press  shown  in  the  en- 
graving was  designed  by  Mr.  F.  B.  Grif- 
fith, master  mechanic  of  D.,  L.  &  W.  shops 
at  East  Buffalo,  for  general  use  in  his  shop. 
This  machine  was  built  from  new  ma- 
terial throughout,  and  planned  to  give  a 
squeeze  up  to  [7  tons  with  a  pressure  of 
100  pounds  of  air  per  square  inch  of  pis- 
ton, of  which  there  are  two,  working  n 
cylinders  1;  inches  in  diameter  and  24 
inches  stroke,  arranged  vertically  side  by 
side. 


A  heavy  crosshead  connects  the  two 
pistons  at  the  upper  ends,  at  the  center  of 
which  is  secured  the  6-inch  ram,  the  latter 
being  guided  at  its  lower  end  by  the  cast- 
ing, which  ties  the  two  cylinders  together 
at  the  top.  To  raise  the  ram  from  its  low-, 
est  position,  it  is  connected  by  a  wire  cable 
to  the  piston  of  a  5->4-inch  air  hoist,  which 
is  suspended  above  the  press.  The  tool  is 
mounted  on  a  neat  cast-iron  base,  and 
gotten  up  in  harmony  with  the  other  ex- 
cellent air  appliances  that  Mr.  Griffith  has 
in  use  in  his  shops,  among  which  may  be 
cited  an  air  lift  at  the  driving-wheel  lathes. 


/ent  Hole 


Dust  Guard 
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Carry  to  3  4-  Vent  Pipe         il» ""  ' 

Wall 

These  lifts  travel  on  a  circular  track  and 
are  operative  in  every  direction  desired — 
ali  motions  controlled  by  air — making  one 
of  the  most  complete  devices  for  the  pur- 
pose ever  worked  out. 

Another  arrangement  worthy  of  men- 
tion in  this  connection  is  a  traveling  air 
lift,  having  all  the  functions  of  a  traveling 
crane  within  the  capacity  of  its  lifting 
power,  and  that  at  a  merely  nominal  first 
cost.  It  consists  simply  of  small  air  cylin- 
ders with  a  long  piston  travel,  say  8  or  10 
feet,  the  motion  of  which  can  be  had  in 
either  a  vertical  or  horizontal  plane,  in 
which  latter  direction  it  is  multiplied  so 
as  to  cover  200  feet  or  more  by  means  of 
multiple  sheaves  and  a  cable  of  the  proper 
length.  There  is  no  cheaper  method  for 
transferring  work  in  a  shop  than  has  been 


evolved  in  this  scheme.  Both  these  lifts 
are  patented,  and  their  virtues  will  be 
somewhat  lessened  (to  the  pirate)  in  con- 
sequence— but  they  are  a  good  thing. 

i     i     i 

The  Taper  Fit. 

Truly  cylindrical  bolts  used  to  be  almost 
universally  used  in  locomotive  work  for 
all  purposes,  but  the  taper  fit  is  steadily 
becoming  universal.  The  only  merit  of 
the  straight  hole  was  its  cheapness.  It 
cost  little  skill  or  labor  for  a  good  work- 
man to  bore  a  straight  hole  and  turn  a 
straight  plug;  while  to  taper  the  hole  and 
taper-turn  the  bolt  to  make  a, true  fit,  re- 
quired skill  and  time. 

A  taper  fit,  when  well  done,  can  be  de- 
pended upon  to  give  a  more  uniform  bear- 
ing that  a  straight  fit,  and  a  bad  fit  cannot 
be  hidden  so  readily  as  in  the  case  of  a 
straight  fit.  A  taper  fit  gives  a  great  ad- 
vantage when  the  time  comes  for  remov- 
ing the  bolts  from  such  places  as  frames, 
cylinders  and  rods.  They  can  be  driven 
out  much  more  readily  than  a  straight- 
fitted  bolt,  and  they  can  be  replaced  and 
made  a  perfect  fit  a  second  time. 

i     ©     $ 

A  rather  striking  illustration  of  the  diffi- 
culty of  handling  very  heavy  guns  for 
coast  defense  was  given  by  Secretary 
Lamont  in  a  recent  report.  He  said: 
"How  difficult  a  problem  it  was  will  ap- 
pear when  it  is  noted  that  such  a  carriage 
must  endure,  without  breaking  or  strain- 
ing any  of  its  parts,  the  tremendous  shock 
due  to  the  ballistic  force  necessary  to  pro- 
pel a  1,000-pound  projectile  at  a  velocity 
of  2,100  feet  a  second,  lowering  its  52-ton 
gun  for  a  distance  of  nearly  8  feet  to  se- 
cure a  position  for  loading  and  returning 
it  to  its  firing  position,  and  that  it  must 
do  this  rapidly,  certainly  and  easily,  and 
by  mechanism  not  liable  to  get  out  of 
order  and  easy  to  be  operated  by  the  aver- 
age soldier.  The  technical  difficulties  in- 
volved may,  perhaps,  be  better  appre- 
ciated when  it  is  considered  that  a  similar 
case  would  be  that  of  a  50-ton  locomotive 
and  tender,  running  at  a  speed  of  20  miles 
per  hour,  which  is  required  to  be  brought 
to  a  full  stop  from  this  speed  within  a 
distance  of  16  feet,  or  one-third  of  its 
length,  yet  so  easily  and  gently  that  at  the 
end  of  the  motion  there  shall  not  be  the 
slightest  jar." 

gas 

The  Leslie  Rotary  Snow  Shovel  Com- 
pany disposed  of  their  property  recently 
to  an  organization  known  under  the  style 
and  name  of  the  Rotary  Snow  Plow  Com- 
pany-— Fred.  W.  Cooke,  President;  Jas. 
S.  Cooke,  Vice-President;  Chas.  D. 
Cooke,  Secretary  and  Treasurer.  No 
part  of  the  old  organization  is  in  the  new. 
The  Cooke  Locomotive  &  Machine  Com- 
pany will  continue  to  build  the  rotaries  as 
heretofore.  Two  new  plows  are  now  in 
course  of  construction  for  the  new  com- 
pany. 
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The  First  Cases  of  Reducing  Expenses. 

When  the  first  railway  was  built  in  Lon- 
don, in  1836,  the  conservative  people,  high 
and  low,  of  England's  greatest  city,  looked 
at  the  enterprise  as  one  of  the  most  ridicu- 
lous attempts  ever  heard  of  to  change 
people's  established  habits.  The  idea  of 
deserting  omnibuses  and  hackney  coaches 
to  ride  behind  a  "puffing  fire  engine,"  as  a 
locomotive  was  then  called,  was  consid- 
ered absurd.  The  first  railway  there  was 
extended  from  the  neighborhood  of  Lon- 
don Bridge  to  Greenwich,  and  was  known 
as  the  Greenwich  Railway. 

The  directors  seemed  to  understand 
how  to  deal  with  the  prejudices  of  the 
populace,  for  they  proceeded  to  make  the 
railway  an  attraction,  calculated  to  rival 
a  big  circus.  To  make  the  show  draw, 
a  band  of  musicians,  dressed  up  like  beef- 
eaters (royal  servants),  was  stationed  at 
each  end  of  the  road,  and  discoursed 
music  to  attract  the  curious.  Then  glib- 
tongued  tooters  expatiated  on  the  joys 
of  a  ride  on  the  rail.  The  show  part, 
which  might  be  called  the  early  adver- 
tising department,  soon  became  the  ob- 
ject of  retrenchment;  for  within  a  few 
months  after  the  show  was  started,  barrel 
organs  were  employed  in  place  of  the 
brass  bands,  one  man  doing  the  work  of 
half-a-dozen.  This  was  really  the  first 
radical  move  made  to  reduce  operating 
expenses  of  railroads.  As  usual,  the  di- 
rectors did  not  rest  satisfied  with  the  first 
reduction,  for  they  shortly  afterwards 
abolished  the  musical  feature  altogether. 

Another  feature  of  the  Greenwich  Rail- 
way was,  that  the  whole  length  of  the 
line  was  lighted  up  at  night  by  a  row 
of  lamps  on  either  side,  like  a  street.  This 
was  done  to  enable  the  engine  drivers  to 
see  if  any  curious  person  had  climbed  over 
the  fence  to  examine  the  track  and  was 
putting  the  lives  of  himself  and  passen- 
gers in  jeopardy.  There  was  also  an  im- 
pression that  artificial  light  was  needed 
to  enable  the  engine  driver  to  regulate  the 
speed  at  night.  A  little  experience  taught 
the  managers  that  lights  were  not  needed 
to  enable  the  engine  driver  to  do  his 
work,  and  it  was  found  that  the  tresspasser 
endangered  only  his  own  life,  so  the  sec- 
ond act  of  cutting  down  expenses  was 
abolishing  the  lights  on  the  right  of  way. 

$     $     i 

Richards'  Automatic   Belt-Driven    Air 
Compressor. 

The  air  compressor  here  shown  has 
been  designed  to  meet  the  rapidly  grow- 
ing demand  for  such  a  machine  for  shop 
service,  and  is  adapted  for  maintaining  a 
constant  supply  of  compressed  air  at  the 
lowest  power  cost  and  without  requiring 
any  attention.  It  is  entirely  automatic  in 
action,  stopping  and  starting  itself  as  the 
pressure  rises  or  falls,  and  the  occasional 
filling  of  the  oil  cups  is  all  the  looking- 
after  required.  There  are  two  vertical 
compressing  cylinders  completely  water- 
jacketed  with  trunk  pistons,  each  of 
course  single  acting,    10  inches  diameter 


and  10  inches  stroke  At  110  1 
per  minute,  which  is  a  very  moderate 
Speed  as  compressors  are  run,  100  cubic 
feet  of  free  air  per  minute  are  compressed 
and  delivered.  Either  cylinder  may  be 
used  independently,  giving  one-half  this 
capacity.  The  inlet  and  delivery  valves 
are  under  the  cylinders,  easily  accessible 
and  easily  removable.  The  air  delivery 
pipe,  at  the  back  of  the  machine,  is  2 
inches  diameter.  The  delivery  pipe  and 
the  shipper  may  be  on  either  side  of  the 
machine  as  ordered,  and  the  shaft  may 
turn  in  either  direction.     The  pulleys  are 


sold  by  M.  C.  Hammctt,  Troy,  N.  Y. 
Three  of  these  machines  have  been  run- 
ning several  months  in  shops  of  the  Lake 
Shore  Railroad,  and  one  in  the  Middle- 
town,  N.  Y.,  shop  of  the  New  York,  On- 
tario &  Western  Railroad. 

$  $  & 

With  the  increasing  steam  pressure  em- 
ployed in  locomotive  boilers,  there  is  a 
great  deal  of  difficulty  experienced  in 
keeping  valves  and  pistons  running 
smoothly.  Improvements  in  lubricators 
and  in  lubricating  material  do  not  seem  to 
be  sufficient  to  overcome  the  difficulty.    In 





RICHARDS'    BELTED   AIR    COMPRESSOR. 


56  inches  diameter  and  8  inches  face,  giv- 
ing ample  belt  surface  for  easy  driving. 
The  normal  position  of  the  belt  shipper 
is  with  the  belt  on  the  driving  pulley,  it 
being  drawn  to  that  position  and  held 
there  by  springs.  The  vertical  diaphragm 
at  the  right  is  connected  with  the  air  re- 
ceiver and  is  adjusted  to  act  at  the  re- 
quired pressure.  When  this  pressure  is 
reached,  a  small  valve  admits  air  pressure 
to  the  horizontal  diaphragm,  and  the 
shipper  is  thrown  over  and  the  belt  is 
held  on  the  loose  pulley  until  the  pressure 
falls,  when  the  machine  immediately  starts 
again. 

The  compressor  is  from  designs,  upon 
which,  we  understand,  patents  are  pend- 
ing, by  Frank  Richards,  and  is  made  and 


connection  with  this  subject,  it  is  strange 
to  reflect  that  there  is  a  great  tendency 
among  marine  men  to  stop  the  lubrication 
of  pistons  and  valves  entirely,  although 
the  steam  pressure  in  marine  boilers  is 
about  equal  to  the  pressure  of  locomo- 
tives. On  the  White  Star  boats,  no  lubri- 
cation whatever  is  employed,  and  several 
other  companies  follow  the  same  practice. 
The  objection  to  lubricating  oils  in  the 
cylinders  of  marine  engines  is  that  it 
passes  through  the  condenser  into  the 
boiler  and  forms  an  insoluble  soap  on  top 
of  the  furnaces,  causing  accidents  from 
over-heating.  The  marine  engineers  who 
have  charge  of  engines  that  get  no  lubri- 
cating say  that  they  have  very  little  diffi- 
culty from  valves  and  pistons  cutting. 
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Traversing  Grinder  for  Lathes. 

Our  illustration  of  a  grinding  attach 

[or  lathes  was  made  directlj    from 

sketches  furnished  n~  by  the  builder  of 

the  device,  Mr.  W.  G.  Thomas,  foreman 

of  the  tool-room   of  the   Lehigh   Valley 


Bessemer  to  find  out  what  quality  of  ores 
or  iron  could  be  used  in  the  process.  He 
assured  them  that  the  ore  or  pig  had  to 
be  unusually  pure,  more  than  .02  of  1  per 
cent  ol  phosphorus  not  being  admissible. 
As  the-   Bethlehem  Steel  Company  could 


Gun  M-'tal  Bushing 


18  threads 
2^6 *(  very  loose 

54"    14  threads 


A   NEW   GRINDER    FOR    LATHES. 


shops  at  Sayre,  Pa.  It  is  got  up  on  lines 
that  are  mechanical  throughout,  as  will 
be  seen  by  an  examination  of  the  cone 
bearings  to  keep  lost  motion  down  to  the 
minimum,  and  also  by  the  care  taken  to 
exclude  all  abrasives  from  the  bearing 
parts.  For  the  latter  purpose,  felt  washers 
are  used  under  each  adjusting  nut  at  the 
ends  of  the  bearings. 

The  clamp  shown  at  the  center  of  the 
body,  engages  with  the  shank  which  fits 
the  lathe  tool  post,  and  thus  allows  for  ad- 
justment of  the  grinder  to  any  angle. 
There  is  provision  made  on  the  shaft  for 
two  sizes  of  grinding  wheels,  making  the 
tool  almost  universal  in  its  adaptability  to 
the  general  run  of  tool-room  grinding; 
but  it  is  specially  efficient  on  long  work 
that  is  required  to  be  as  round  and  true  as 
tools  can  make  it.  It  is  driven  from  a 
drum  of  a  length  sufficient  to  take  in  any- 
thing within  the  limit  of  the  lathe  centers. 
The  endless  uses  to  which  a  tool  of  this 
character  can  be  put  would  seem  to  make 
it  indispensable  to  proper  tool  manage- 
ment, but  it  is  a  fact  that  there  are  very 
lew  in  use  in  railroad  shops. 


More  Phosphorus  Than  He  Thought. 

In  the  course  of  a  discussion  on  the 
Bessemer  process  of  steel-making,  at  a 
meeting  of  the  American  Society  of  Me- 
chanical Engineers,  President  Fritz,  of  the 
Bethlehem  Steel  Works,  mentioned  a 
curious  fact,  which  delayed  the  making  of 
Bessemer  steel  by  the  Bethlehem  people 
for  two  or  three  years. 

When  the  Bessemer  process  was  first 
successfully  used  in  England,  the  Beth- 
lehem people  were  willing' to  introduce  it; 
but  before  doing  so,  they  applied  to  Mr. 


not  conveniently  obtain  ore  or  iron  so  free 
from  phosphorus  as  Mr.  Bessemer  said 
was  necessary,  they  decided  not  to  attempt 
making  steel  by  the  Bessemer  process. 

About  two  years  after  this  decision  was 
made,  the  Lehigh  Valley  Railroad  Com- 
pany imported  a  lot  of  Bessemer  rails 
from  England.  Some  of  the  rails  got 
broken  when    being    unloaded,  and     Mr. 

SECTION  ON  LINE  A-B 


more  than  what  Mr.  Bessemer  said  was 
admissible.  Plenty  of  American  ore  was 
available  for  making  steel  with  half  the 
quantity  of  phosphorus  that  the  imported 
Bessemer  rails  contained,  and  the  Beth- 
lehem people  lost  no  time  in  having  a 
Bessemer  plant  in  operation. 


A  Reversible  Ratchet  Wrench. 

We  present  herewith  a  neat  and  me- 
chanical ratchet  wrench  operative  in  either 
direction.  It  was  built  in  the  tool  room 
of  the  Sayre  shops  of  the  L.  V.  R.  R., 
which  are  presided  over  by  Master  Me- 
chanic Weaver.  The  cap  plate  is  locked 
in  place  by  means  of  three  lugs  or  pro- 
jections fitting  into  corresponding  recesses 
in  the  upper  face  of  the  body,  but  in  such 
a  position  that  these  parts  do  not  coincide 
when  the  plate  is  in  its  proper  place.  A 
lip  or  flange  on  the  top  face  of  the  body 
prevents  any  upward  action  on  the  plate, 
and  a  cap  screw  holds  it  laterally. 

The  arrangement  to  prevent  the  cap 
screw  from  backing  out,  consists  of  a  nut 
on  the  bottom,  and  in  addition  to  this,  the 
screw  itself  is  put  into  the  body  at  a  tight 
fit,  and  these  two  features  in  combination 
prevent  any  tendency  to  movement  in  the 
screw.  The  beauty  of  this  wrench  lies  in 
its  lightness,  and  the  accessibility  of  its 
parts  when  the  cap  plate  is  removed. 


We  understand  that  the  Westinghouse 
Electric  &  Manufacturing  Company  are 
about  to  resume  the  work  of  developing 
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REVERSIBLE  RATCHET  WRENCH. 


Fritz  got  one  of  them  and  had  the  ma- 
terial analyzed.     Specimens  were  sent  to 
an  expert  chemist,  who  made  the  u 
sary  tests  and  found  that  the  rails  con- 
tained .12  of  phosphorus,  being  six  times 


the  Westinghouse-Baldwin  locomotive. 
A  variety  of  experiments  with  this  form 
of  engine  were  made  several  months  ago, 
but  were  suspended,  owing  to  the  depres- 
sion of  business. 
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Compressed-Air   Locomotives. 

Among  the   most    promising   uses    tor 

compressed   air   for   the   transmissi i 

powei  is  that  of  locomotives  working  in 
places  where  the  gases  oi  fuel  combustion 
are  objectionable,  and  for  places  where 
inflammable  materials  are  liable  to  take 
fire  from  sparks  thrown  by  ordinary  loco- 
motives. Of  late,  ll.  K.  Porter  &  Co., 
Pittsburgh,  have  received  orders  for  the 
construction  of  numerous  locomotives  to 
be  operated  by  compressed  air.  The  six- 
wheel  engine  shown  is  one  of  the  latest 
built  by  the  company  named.  The  air 
reservoir  looks  like  two  boilers  set  side 
by  side.  It  was  built  for  the  Adrian  mines 
of  the  Rochester  &  Pittsburgh  Coal  el- 
Iron  Company,  near  1'unxsutawney,  Pa. 
This  makes  three  of  these  locomotives 
which  H.  K.  Porter  &  Co.  have  furnished 
this  company.     The  locomotive  "Adrian. 
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Economical  Uses    of  Compressed  Air. 

"In  our  machine  shops,  air  is  now  as  im- 
portant as  steam.  It  is  performing  many 
things  better  than  steam  did,  as  there  are 
many  tools  about  a  shop  that  are  run 
by  air  that  could  not  be  run  by  steam.  A 
three-cylinder  Brotherhood  engine,  oper- 
ated by  air,  is  one  of  the  most  important 
tools  in  the  shop.  It  is  mounted  on  a 
small  iron  truck  and  can  be  readily  moved. 
All   complete,   it   does   not   weigh   over  joo 
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inch  I-beam,  and  a  passenger-car  brake 
cylinder  which  can  be  made  to  work  auto- 
matically  or  by  hand.  A  freight-brake 
cylinder,  set  in  an  upright  wooden  frame. 

with  an  anvil  below  and  a     '  ..utile 


AIR   LOCOMOTIVE   FOR   MINES. 


No.  2,"  shown  by  the  photograph,  is  a 
very  powerful  machine,  representing  the 
most  improved  practice. 

The  cylinders,  g'i  inches  diameter  by 
14  inches  stroke;  six  26-inch  driving 
wheels;  weight  in  running  order,  27.000 
pounds;  height,  5  feet  2>Va  inches;  width. 
6  feet  2  inches;  length,  19  feet  Sl4  inches; 
two  motor  tanks,  adapted  to  a  regular 
working  pressure  of  600  pounds;  supplied 
with  metallic  couplings,  ami  fitted  with  re- 
ducing and  regulating  valve;  and  auxil- 
iary reservoir,  using  the  air  in  the  loco- 
motive cylinders  at  about  120  pounds 
pressure.  The  engine  is  equipped  with  a 
very  powerful  brake  to  the  driving  wheels. 

This  engine  can  be  charged  to  the  full 
pressure  in  about  one  minute.  As  com- 
pared with  a  steam  locomotive,  we  notice 
one  interesting  item  of  saving  of  power, 
viz.,  that  as  the  exhaust  openings  are 
large,  and  not  contracted,  as  in  the  case 
of  a  steam  locomotive,  for  securing  a 
blast  to  drive  the  fire,  there  is  no  back 
pressure  whatever,  and  the  indicator  dia- 


pounds.  It  will  run  an  18-inch  slotter  or 
a  42  x  42-inch  planer;  it  will  run  a  small 
driving-wheel  lathe  and  turn  tires  up  to 
56  inches  in  diameter;  it  will  run  a  lathe 
for  turning  steel-tired  car  wheels;  it  will 
run  a  drill  press,  a  bolt  cutter  or  any  single 
machine,  and  frequently  it  will  save  run- 
ning the  whole  shop  when  it  is  necessary 
to  run  one  machine  only.  A  press  for 
rod  work,  driving-box  brasses,  or  other 
work  that  does  not  require  over  15,000 
pounds  on  the  piston,  is  a  great  improve- 
ment over  the  old  screw  press  and  much 
quicker. 

"An  emery  wheel  driven  by  air,  on  the 
principle  of  the  Pelton  water  wheel,  makes 
a  very  handy  tool  for  light  grinding;  two 
6-inch  emery  wheels  on  one  shaft  can  be 
run  from  a  '4 -inch  pipe.  A  transfer  table 
100  feet  travel  can  be  successfully  run  by 
air  by  using  a  small  engine. 

"Among  the  many  uses  of  air  in  our 
shops  that  of  blowing  out  steam  passages 
in  cylinders  commends  itself  at  once.  To 
do  this  fill  the  boiler  with  air  at  100  pounds 


end  of  the  piston  rod,  makes  a  good  auto- 
matic hammer  for  straightening  bolts  and 
rods.  The  valve  motion  to  the  hammer 
consists  of  an  ordinary  three-way  cock, 
with  a  lever  attached  to  the  plug,  and  a 
J/^-inch  rod  connection  to  the  end  of  the 
piston  rod.  The  supply  of  air  regulates 
the  stroke.  It  can  be  regulated  as  closely 
as  a  steam  hammer,  and  will  strike  two 
hundred  blows  a  minute  if  desired.  These 
tools  can  be  located  anywhere  about  a 
yard. 

"A  16-inch  cylinder  makes  a  press  for 
the  tin  shop,  and  with  the  proper  dies  and 
stamps  the  largest  part  of  your  tinware 
can  be  cut  out.  stamped  and  flanged  readv 
to  be  put  together.  Galvanized  iron  water 
pails,  dope  and  other  buckets  are  made  in 
this  way  in  pieces.  The  sides  are  cut  out 
in  sections,  two  sections  forming  the  pail. 
The  bottom  is  cut  out  and  flanged  at  one 
blow.  The  tops  and  bottoms  of  tin  or 
galvanized  oil  cans  are  made  this  way.  also 
engine  oilers,  oil  cans,  spouts,  tallow  pots, 
water-glass  lamps,  and  a  great  variety  of 
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tinware  can  be  made  more  cheaply  and 
quickly  than  by  hand. 

"Attach  a  small  air  cylinder  to  the  split- 
ting shears  in  the  sheet-iron  shop,  and 
you  have  a  very  effective  shear  for  split- 
ting sheets  from  three-sixteenths  of  an 
inch  in  thickness  down. 

"A  portable  forge  for  rivet  heating  and 
light  blacksmith  work  is  made  by  using  a 
3-inch  iron  tube  below  the  fire  plate.  Ex- 
tend this  down  below  the  bottom  of  the 
forge,  connect  a  J^-inch  gas  pipe,  use  an 
elbow  on  the  pipe,  screw  in  a  brass  nipple 
with  a  1-32-inch  hole  for  the  discharge, 
place  the  top  of  the  nipple  there  J-jj-inch 
above  the  bottom  and  in  the  center  of  the 
tube,  and  use  a  J4-inch  globe  valve  to 
regulate  the  supply  of  air.  With  this 
forge  rivets  can  be  heated  faster  than  two 
gangs  can  drive  them,  and  a  welding  heat 
can  be  made  on  a  bar  of  2^-inch  round 
iron. 

"In  the  office,  attach  an  8-inch  cylinder 
to  the  letter  press  for  copying  letters;  you 
will  like  it  so  well  that  you  will  not  want 
any  more  screw  letter  presses. 

"The  application  of  air  in  a  sandhouse 
as  a  means  of  elevating  sand  to  a  tower 
where  it  can  be  discharged  through  a 
spout  into  the  sandbox  of  the  locomotive, 
has  been  adopted  on  a  number  of  railroads. 
A  passenger-car  auxiliary  reservoir,  with 
the  necessary  air  connections,  makes  a 
convenient  and  economical  machine  for 
kindling  fires  in  locomotives  with  oil.  In 
a  blacksmith  shop,  a  blast  for  all  fires  can 
be  supplied  by  compressed  air  and  the 
fan  blast  dispensed  with,  experiments  in 
this  direction  having  demonstrated  the 
success  of  this  plan. 

"New  applications  of  air  are  constantly 
being  made  about  railroad  shops;  each 
new  application  suggests  another,  and  no 
shop  is  complete  at  the  present  time  with- 
out an  air  compressor.  Even  small  shops 
can  afford  to  dispense  with  locomotive  air 
pumps  and  buy  a  compressor,  because  one 
that  will  furnish  as  much  air  as  six  pumps 
can  be  purchased  for  about  $800. 

"The  economies  effected  by  the  use  of 
air  will,  in  a  short  time,  pay  for  a  complete 
air  plant.  A  large  reservoir  supply  is  a 
great  advantage;  the  larger  you  have  it  the 
more  economically  can  the  system  be 
operated.  A  machine  shop  to-day  can  be 
fitted  up  to  a  better  advantage  and  for  less 
money  than  ever  before.  No  main-line 
shafting  extending  the  entire  length  of  the 
shop  is  necessary.  A  short  line  shaft  may 
be  used  for  heavy  machinery,  and  all  the 
light  machinery  may  be  driven  by  air. 

"The  last  five  years  have  produced 
many  useful  compressed  air  tools,  and  the 
future  will  bring  out  others.  Manufactur- 
ing establishments  are  investigating  the 
advantages  of  air,  and  all  railroad  shops 
are  more  or  less  engaged  in  bringing  out 
new  appliances,  so  that  we  are  all  looking 
to  the  future  and  wondering  what  will  be 
the  next  application  of  compressed  air  in 
shop  practice."  —  J.  H.  McConnell,  at 
Western  Railway  Club. 


Rambles  in  Europe--Geneva  to  Turin. 
[  1 : 1  > I X 1 IRIAL  CORRESPONDENCE.] 

There  has  been  so  much  agitation  going 
on  in  this  country  about  the  abolishing 
of  highway  crossings  over  railways  that 
many  people  believe  that  the  United  States 
and  Canada  have  a  monopoly  of  highways 
going  across  railway  tracks  on  the  same 
level.  Very  little  travel  on  the  continent 
of  Europe  convinces  one  that  other  coun- 
tries are  as  great  sinners  in  this  respect 
as  we  are,  and  in  many  cases  with  less  jus- 
tification. I  have  traveled  in  nearly  every 
country  in  Europe  and  find  outside  of  the 
British  Isles  that  level  crossings  are  prac- 
tically universal,  and  more  than  that,  the 
railway  companies  do  not  appear  to  make 
the  least  effort  to  lead  the  roads  above  or 
below  grade  when  that  could  be  done  at 
very  little  expense. 

Familiar  features  of  all  continental  rail- 
ways are  the  numerous  level  crossings  with 
carefully  closed  gates,  a  neat  crossing- 
keeper's  house  and  the  meek-eyed  woman 
standing  by  the  gate  embracing  a  red  flag 
with  military  precision.  They  all  stand 
with  drooping  eyes,  as  if  they  were  too 
timid  to  gaze  at  the  train,  although  occa- 
sionally I  noticed  the  flag  fluttered  in  re- 
sponse to  gestures  of  waggish  engine  driv- 
ers. I  fancy  these  women  railroaders  are 
not  so  meek  with  their  husbands. 

This  reminds  me  of  a  small  gate-keeper 
romance  that  happened  in  the  British  Isles 
when  these  crossings  were  not  so  rare  as 
they  are  to-day.  On  a  certain  railway  there 
was  a  guard  of  the  Adonis  tribe  who  con- 
sidered himself  a  veritable  lady-killer,  his 
principal  game  being  the  daughters  of  sta- 
tion masters  and  other  employes  who  had 
houses  on  the  company's  property.  In  the 
course  of  a  few  years  this  man  began  to 
have  a  shady  reputation  which  extended 
from  one  end  of  the  division  to  the  other, 
for  his  actions  were  not  confined  to  ogling 
when  occasion  served.  There  was  a  gate- 
keeper of  a  crossing  who  had  a  pretty 
daughter,  and  this  girl  took  charge  at  cer- 
tain times  to  relieve  her  father,  and,  of 
course,  was  in  evidence.  Adonis  had 
grinned  his  sweetest  grins  and  grimaced 
his  most  alluring  grimaces  for  years  to 
this  girl  before  it  seemed  that  she  became 
interested.  Then  he  began  throwing  her 
amorous  epistles.  This  was  succeeded  by 
requests  that  he  should  be  permitted  to 
visit  the  girl  at  night,  when  she  was  in 
charge.  It  came  about  that  permission 
was  granted.  When  the  would-be  lover 
arrived  quietly  at  the  gate  hut.  he  found, 
not  one.  but  four  young  women.  They 
fell  upon  his  neck,  and  they  brought  forth 
each  a  big  calcimine  brush,  which  was 
dipped  into  a  capacious  bucket  of  white- 
wash, and  the  guard  was  anointed  from  the 
top  of  his  head  to  the  sole  of  his  brogans. 
When  the  girls  ceased  their  attentions,  the 
swain  went,  and  stood  not  on  the  order 
of  his  going,  staying  not  even  to  gather 
his  hat  that  had  disappeared  during  the 
fray.  As  he  approached  the  nearest  station 
he  created  general  consternation,  for  the 


belief  in  ghosts  still  lingered  in  that  dis- 
trict. The  swain  was  ridiculed  so  much  on 
this  adventure  that  he  went  and  enlisted 
for  a  soldier. 

When  I  meet  Americans  traveling  in 
Europe  who  have  never  seen  any  of  the 
romantic  and  grand  scenery  of  their  own 
country,  it  makes  me  melancholy  to  listen 
to  their  effusive  admiration  of  every  hill, 
glen,  river  and  lake.  I  met  a  party  of 
young  American  women  in  Savoy,  most 
of  them  from  Philadelphia,  and  several  of 
them  admitted  that  they  had  never  seen 
Niagara  Falls.  They  were  fascinated  with 
the  pretty  scenery  traversed  by  the  railway 
on  its  way  to  Italy,  but  short  of  the  Mount 
Cenis  surroundings  they  might  have  wit- 
nessed scenes  quite  as  attractive  by  riding 
over  the  Lehigh  Valley  Railroad  from 
Philadelphia  to  Buffalo.  But,  then,  that 
would  not  have  given  them  the  right  to 
boast  that  they  had  "done  Europe."  In  all 
my  travels  I  was  amazed  at  the  number  of 
American  women  I  met.  When  men  were 
found  in  parties,  they  seemed  to  be 
sprinkled  in  by  accident  and  they  always 
appeared  bored.  The  masculine-like  in- 
dependence which  our  women  assume 
while  traveling  is  irritating  to  a  man  who 
wishes  to  see  his  countrywomen  respected. 

The  places  a  traveler  sees  in  Southern 
France  and  Northern  Italy  are  enough  to 
stir  up  sentiment  even  in  phlegmatic 
breasts,  but  to  me  the  greatest  interest 
was  excited  by  the  knowledge  that  ever 
since  civilization  extended  over  Europe 
this  region  has  been  the  theatre  of  most 
of  the  grim  human  dramas,  mostly  trage- 
dies, that  the  history  has  recorded.  The 
stern  barrier  of  the  Alps  offered  a  natural 
protection  to  Italy,  which  was  long  the 
cradle  of  civilization  and  the  training 
school  of  the  arts  and  sciences.  Down 
these  mountain  passes  which  the  railways 
now  traverse,  marched  in  the  old  days  the 
Roman  legions  on  their  quest  of  conquest, 
and  in  the  other  direction  for  centuries 
afterwards  marched  the  stalwart  fair- 
haired  races  of  the  north,  bound  to  take 
a  share  of  the  wealth  and  treasures  which 
had  been  accumulating  in  every  city  of 
Italy  and  its  islands.  But  whichever  way 
the  pendulum  of  war  and  conquest  swung, 
the  people  who  tilled  the  fields,  pressed 
the  grapes,  turned  wool  into  cloth  and 
did  every  stroke  of  useful  work  performed 
on  both  borderlands  of  the  Alps,  were 
ground  by  the  contending  armies,  like 
grain  between  two  millstones. 

As  hour  after  hour  we  sit  in  the  train, 
which  twists  round  the  edge  of  many  giddy 
precipices,  and  goes  through  rockbound 
chasms  and  cuttings  that  we  cannot  num- 
ber, the  wonder  grows  upon  us  at  the 
enterprise  displayed  in  building  such  a 
railway  some  forty  years  ago.  The  great 
engineering  feat  of  the  route  is  Mont 
Cenis  tunnel,  so  called  erroneously,  for 
Mont  Cenis  is  nearly  twenty  miles  to  the 
east;  but  that  is  where  the  overhead  pass 
is,  and  the  railway  people  held  on  to  the 
name  of  the  route,  even  as  the  "Santa  Fe 
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trail"  is  given  to  parts  of  the  Atchison, 
Topcka  &  Santa  Fe  that  are  far  from  the 
real  trail. 

Mont  Cenis  tunnel,  begun  in  January, 
1861,  is  7.%  miles  long,  26  feet  wide  and  19 
feet  high.  It  is  a  most  substantial  piece 
of  work,  being  lined  throughout  with 
masonry.  The  drilling  for  this  immense 
hole  was  done  with  compressed  air,  and 


and   protection   walls,  that  the  cost  must 
have  equaled  that  of  the  tunnel  itself. 

I  was  in  a  carriage  with  glass  in  the 
front,  whii  li  enabled  the  inmates  to  obtain 
a  good  view  of  the  railway  and  of  the 
scenery.  The  roadbed  is  all  ballasted  with 
stone,  and  the  single-headed  rail  is  used, 
ecured  direct  to  the  ties  without  the  in- 
ti  rventioi hairs.     This  is  the  same  as 

SNAP  SHOTS   IN   THE   ALPS. 


•  Hit  wheels  are  almost  universally  used. 
In  the  locomotive  works  at  Winterthur, 
Switzerland,  I  saw  90  Ogul  locomo- 

tives in  course  of  construction,  and  the 
manager  told  me  that  that  was  becoming 
a  favorite  engine  for  mountain  service, 
but  I  did  not  any  of  them  at  work. 

The  six-wheel  connected  engines  had  no 
truck,    which    must    make   them   Jianl    on 
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was  the  first  time  that  this  method  of 
transmitting  power  was  employed  for  any 
great  work.  There  is  about  4.000  feet  of 
mountain  above  the  tunnel,  and  the  center 
is  4,245  feet  above  sea  level.  The  tunnel 
cost  about  $15,000,000.  There  is  such 
stupendous  work  for  miles  towards  both 
approaches  of  the  tunnel,  consisting  of 
rock  cutting,  short  tunnels,  stone  viaducts 


American  practice  and  is  followed  by 
many  continental  railways.  They  are  us- 
ing a  good  many  steel  ties  all  over  Europe, 
the  favorite  form  being  an  oblong  steel 
trough  with  a  lump  squeezed  up  in  the 
middle  to  resist  lateral  movement.  On  the 
railway  divisions  near  the  mountains,  six- 
wheel  connected  locomotives  are  used  for 
passenger    service;    but   in    other    places 


wheel  flanges,  for  the  mountain  roads  are 
very  crooked,  some  parts  comparing 
favorably  with  the  Baltimore  &  Ohio  in 
this  respect. 

The  ride  from  Geneva  right  through  to 
Turin,  in  Italy,  is  throughout  the  whole 
route  an  ever-changing  panorama  such  as 
I  have  never  witnessed  before  in  any  other 
journey.  There  are  hills  and  dales,  moun- 
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tains,  torrents,  sylvan  lakes,  silvery  rivers 
and  dark-green  forests.  There  arc  towns 
and  villages  with  quaint  old  houses  and 
churches  without  number,  in  some  oi 
which  famous  events  had  happened  long 
Columbus  discovered  America. 
There  arc  chateaux,  inns  that  look  like 
old-fashioned  fortresses,  castles  that  look 
habitable  for  people  who  are  not  particu- 
lar about  personal  comforts,  and  others 
roofless  ruins.  These  latter  seem  to  be 
in  the  majority,  for  their  usefulness  for 
defense  lias  long  vanished,  and  the  owners 
no  longer  find  them  paying  stock,  so  they 
are  permitted  to  go  to  decay.  The  pay- 
ing era  of  these  structures  was  in  the 
clays  when  they  gave  refuge  to  a  band  of 
troopers  who  followed  their  leader  to  levy 
toll  upon  travelers  and  to  stimulate  the 
neighboring  food-raisers  to  the  paying  of 
blackmail.  No  political  organization  ever 
began  to  equal  the  robber  barons  of  auld 
lang  syne  in  skill  at  making  collections. 
The  modern  landlord  may  deal  just  as 
ely  with  the  tillers  of  the  soil,  but 
he  seems  to  leave  them  enough  to  feed 
themselves  and  families;  for  nowhere  in 
the  country  districts  does  one  see  dis- 
tressing signs  of  poverty,  and  the  people 
look  well  fed  and  decently  clad. 

As  the  train  toils  slowly  up  some  of  the 
valleys  that  lead  to  the  main  range  of 
mountains,  I  frequently  conjectured  if  any- 
one but  the  cultivator  of  the  soil  expected 
to  take  anything  out  of  it.  Are  there 
landlords  with  rent  rolls  of  farms  that 
stand  on  end?  Up  the  mountain  sides,  as 
far  as  grapes  will  grow,  there  are  terraced 
vineyards,  with  wall  upon  wall  built  to 
keep  the  earth  from  slipping  away.  There 
does  not  appear  to  be  an  acre  of  land  in 
the  whole  of  Savoy  capable  of  growing 
any  useful  thing  that  is  not  cultivated,  and 
there  are  thousands  of  acres  growing 
grapes  and  corn  that  none  but  a  moun- 
taineer could  go  over  without  danger  of 
falling  and  breaking  his  neck.  There  are 
too  many  people  for  the  size  of  the  coun- 
try. When  one  has  traveled  in  Savoy 
and  Italy  he  no  longer  marvels  at  the  in- 
dustry of  organ  grinding  being  overdone, 
and  that  the  ash-barrels  of  American  cities 
provide  a  subsistence  to  a  considerable 
percentage  of  the  community. 

A  striking  thing  about  the  Alps  country- 
is  the  number  of  torrents,  streams  rushing 
like  Niagara  River  below  the  falls,  dashing 
furiously  against  rocks  and  immense 
boulders,  rolling  down  in  a  series  of  cas- 
cades, tumbling  in  the  shape  of  waterfalls 
and  everyw-here  redolent  of  activity,  en- 
ergy and  power.  A  fair  sample  of  this 
kind  of  stream  is  seen  in  the  view  of  the 
entrance  to  the  St  Gotthard  tunnel.  It 
seems  to  me  that  the  stream  referred  to 
could  generate  enough  power  to  operate 
all  the  trains  that  pass  through  the  tun- 
nel. If  the  power  of  the  thousand  and 
one  other  streams  touched  by  the  railway 
were  utilized  to  generate  electricity,  the 
whole  of  the  road  might  be  operated  by 
that  means.     The  rivers  that  rush  out  of 


many  Swiss  lakes,  notably  lakes  Geneva 
and  Zurich,  might  supply  power  to  drive 
all  the  machinery  in  a  large  manufacturing 

tl  IVi  11. 

What  strikes  one  as  odd  attachments  to 
the  ends  of  the  Alpine  tunnels  is  a  battery 
of  guns  commanding  the  entrance.  The 
French  are  ready  to  shatter  at  this  critical 
point  any  invasion  of  Italians,  and  at  the 
other  end  the  Italians  are  ready  with  the 
same  attentions  for  the  French. 

The  Alps  seem  to  be  more  rugged  on 
the  Italian  than  on  the  French  side,  for 
there  are  thirteen  tunnels,  besides  several 
viaducts  and  bridges,  in  the  first  sixteen 
miles  after  we  emerge  from  the  southern 
end  of  the  Mont  Cenis  tunnel.  But  the 
rugged  part  does  not  extend  more  than 
thirty  miles,  when  we  emerge  upon  a  plain 
as  flat  as  any  part  of  Illinois.  This  is  rich 
Piedmont  (foot  of  the  mountain),  which, 
with  Lombardy,  the  neighboring  province, 
used  to  raise  the  food  that  supported 
Rome  when  the  city  was  the  heart  of  a 
great  empire.  Upon  the  rulers  of  the  city 
fell  the  duty  of  feeding  the  populace,  those 
who  could  not  purchase  food  being  fed  at 
public  expense.  If  modern  large  cities 
should  adopt  this  policy,  there  would  not 
be  any  trouble  with  overproduction  of 
foodstuffs. 

Although  lower  Piedmont  reminds  one 
of  Illinois,  the  resemblance  is  confined 
to  flatness.  The  fields  in  Italy  look  very- 
different  from  our  Western  prairie  land. 
We  hear  frequently  recommendations 
given  to  American  farmers  to  diversify 
their  crops  more  than  they  do,  and  the 
diversity  is  supposed  to  lead  to  prosper- 
ity. This  agricultual  diversity  has  been 
worked  up  to  the  thirty-third  degree  in 
Northern  Italy;  for  I  believe  the  farmers 
raise  every  kind  of  produce  that  grows  in 
the  temperature  zone.  What  strikes  the 
observer  in  these  parts  is  the  number  of 
people  working  in  the  fields.  They  do 
not  use  good  farm  implements,  but  they 
seem  to  make  up  for  that  in  the  number 
of  laborers  employed.  They  are  mostly 
women. 

As  I  was  trying  to  count  up  the  number 
of  the  different  crops  I  had  noticed  in 
the  twenty  miles  of  level  country,  and 
had  given  up  wrestling  with  a  French- 
woman to  find  out  what  they  called  "buck- 
wheat" in  her  country,  the  train  rolled 
into  the  station  of  Turin.  The  chief  glory 
of  Torino,  as  the  Italians  spell  Turin,  in 
my  opinion,  is  that  a  city  larger  than  Cin- 
cinnati has  only  one  railway  station.  Two 
views  of  this  fine  building  were  given  in 
the  December  issue  of  "Locomotive  En- 
gineering." In  some  respects  this  station 
was  unique  to  me.  In  days  gone  by,  the 
people  in  Catholic  countries  have  de- 
lighted to  devote  their  highest  art  to  the 
decoration  of  churches.  A  common  mani- 
festation of  this  feeling  was  covering  the 
walls  and  ceilings  of  churches  with  fres- 
coes which  are  paintings  done  on  a  stucco 
ground.  When  the  Stazione  Centrala,  as 
the  station  of  Turin  is  called,  was  built, 


the  people  were  sufficiently  proud  of  it  to 
decorate  the  waiting-rooms  with  frescoes, 
and  very  handsome  they  appear. 

The  station  has  the  renown  of  having 
been  built  upon  the  site  of  a  fortress  built 
by  the  Romans  long  before  the  beginning 
of  the  Christian  Era.  Strange  as  it  may 
appear.  Turin  is  the  most  regularly  laid- 
out  city  in  Europe,  and  it  owes  this  pecu- 
liarity to  its  founders,  who  built  only  one 
large  rectangular  block.  In  this  case  it 
was  2,210x1,370  feet,  which  comprised, 
the  city  until  the  17th  century.  When  ex- 
tensions were  made,  the  streets  were  laid 
out  parallel  with  the  walls  of  the  old  city, 
and  so  a  city  of  square  blocks  grew 
and  prospered.  The  citadel  that  occu- 
pied the  space  where  the  station  now 
stands  was  in  the  center  of  the  ancient 
town. 

In  connection  with  Turin,  the  guide- 
book makes  a  note  that  reminds  one  of 
the  grim  fashion  in  which  colonizing  was 
done  in  days  later  than  the  time  when  the 
children  of  Israel  were  ordered  to  kill 
every  human  being  found  in  the  lands 
they  were  going  to  overrun.  When  Han- 
nibal of  Carthage  crossed  the  Alps  to 
invade  Italy,  he  found  Turin  inhabited  by 
a  tribe  of  Celts.  He  destroyed  them  root 
and  branch. 

The  antiquities,  works  of  art,  fine  build- 
ings and  handsome  streets  make  Turin  a 
highly  interesting  city  for  the  ordinary 
tourist.  A  man  looking  for  things  of  a 
railroad  nature  has  to  be  contented  with 
the  fine  station  and  great  workshops  of 
the  Mediterranean  Railway.  Particulars 
about  the  latter  must  stand  over  for  an- 
other letter.  A.  S. 

fill 
Where  is  the  Microphone? 

It  is  wonderful  the  number  of  inven- 
tions that  are  accepted  by  the  engineering 
world,  as  promising  to  be  great  and  use- 
ful, that  come  to  nothing.  Nearly  every 
person  connected  with  machines  that  have 
to  transmit  great  power,  has  been  im- 
pressed with  the  advantage  it  would  be 
to  have  some  method  of  testing  which 
would  show  hidden  flaws  in  steel  or  iron 
rods  or  bars.  About  ten  years  ago  an  in- 
strument called  the  microphone  was  in- 
vented, which  seemed  capable  of  detecting 
hidden  flaws  in  metals;  yet  we  have  never 
heard  anything  about  what  it  has  done, 
after  being  told  in  numerous  articles  what 
it  would  do.  An  experimental  instrument 
was  made,  which  detected  the  flaws  in 
wires  and  small  pieces  of  iron,  and  the  in- 
ventor was  willing  to  give  the  engineering 
world  the  benefit  of  wdiat  he  had  brought 
forth,  but  the  engineering  world  seems  to 
have  treated  the  thing  with  indifference. 
If  we  remember  rightly,  an  instrument  to 
detect  flaws  in  larger  pieces  could  be  made 
at  small  expense,  and  we  are  surprised  that 
no  effort  has  been  made  to  apply  it  to  the 
detection  of  flaws  in  axles  and  crank 
shafts. 
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Loss  of  Power  in  Shafting. 

There  appears  to  be  a  growing  tendi  m  ( 
among  railroad  companies  to  use  the 
cheapest   lubricating   oils   they  can   pur 

chase.    If  an  oil  will  keep  a  journal  n 

running  hot,  no  matter  how  much  ina\ 
be  used  to  do  the  work,  it  is  considered 
satisfactory — and  the  cheaper  it  is.  the 
better.  Those  who  follow  this  policy 
would  do  well  to  weigh  carefully  th<  re 
suits  of  a  variety  of  investigations  made 
by     Professor     Benjamin,    of    the     Case 
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School  of  Applied  Science.  Cleveland,  to 
determine  by  actual  observations  in  fac- 
tories of  various  kinds,  just  what  loss  oc- 
curred through  friction  in  transmitting 
power  by  belts  and  shafting  from  the  en- 
gines to  the  driven  machines. 

The  tests  were  made  in  sixteen  different 
factories.  During  the  daytime,  when  the 
works  were  in  operation  and  the  machines 
were  running,  indicator  cards,  showing 
the  work  being  done  by  the  engines,  were 
taken  each  hour.  Then  during  the  noon 
hour,  or  at  night,  when  the  engines  were 
driving  only  the  shafting,  similar  cards 
were  taken;  and  when  these  and  the  first 
ones  had  been  averaged,  the  difference 
between  the  power  required  to  drive  the 
shafting  alone  and  that  required  to  drive 
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found  to  be  62.3  per  cent.  The  average 
for  light  machine  work  was  55.1  per  cent.. 
and  in  but  one  instance  did  the  loss  fall 
below  47.3  per  cent. 

In  this  one  case  the  percentage  of  loss 
was  so  small  that  it  must  serve  as  a  seri- 
ous commentary  upon  the  character  of 
the  work  generally  done  in  putting  up 
shafting.  This  was  in  a  steel  screw  works, 
and  the  loss  was  only  14.5  per  cent.  In 
this  factory  the  machinery  is  all  of  the 
automatic  type,  very  compactly  arranged, 
and  the  shafting  had  been  put  up  in  the 
most  careful  manner.  The  shafting  was 
in  perfect  alignment,  and  ran'  in  hard 
cast-iron  boxes  without  babbitt  metal.  It 
is  supported  by  very  rigid  hangers,  and 
was  oiled  by  hand  instead  of  wick  oilers. 


Where  the  loss  is  due  to  a  necessarily 
extended  and  complicated  system  of  shaft- 
ing, it  would  be  wise  to  determine  ii  elec- 
trical transmission  of  the  power  would 
not  be  cheaper  in  the  end. 

§     §     i 

We  learn  from  our  friend.  Mr.  B.  R. 
Lacy.  Commissioner  of  the  Bureau  of 
Labor  Statistics  of  North  Carolina,  that 
the  Seabord  Air  Line  made  an  extraordi- 
narily fast  run  lately  with  a  directors'  spe- 
cial train.  The  run  from  Weldon,  X.  C 
to  Portsmouth.  Va..  a  distance  of  76.8 
miles,  was  made  in  72'  2  minutes.  This 
ihject  to  a  reduction  of  about  5  min- 
utes lost  by  reducing  speed  to  run  through 
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Electrical  transmission  has  been  intro- 
duced into  the  Baldwin  Locomotive 
Works,  in  the  Long  &  Allstatter  Com- 
pany, at  Hamilton,  O..  and  in  a  great 
many  other  machine  shops,  with  great 
saving  of  power.  The  discoveries  made 
by  Professor  Benjamin  ought  to  induce 
men  in  charge  of  railroad  shops  to  find 
out  for  themselves  how  much  power  they 
are  losing  by  friction.  With  accurate 
knowledge  of  the  actual  loss  going  on, 
they  could  figure  intelligently  on  the  im- 
provements necessary,  whether  it  should 


on  each  engine.  They  are  considered 
particularly  well  adapted  for  mine  work; 
but  similar  engines  are  in  use  on  railways 
and  yards  where  cotton  and  other  inflam- 
mable material  are  hauled.  They  are 
growing  in  popularity  and  their  use  is  ex- 
tending. 


Relative  Value  of  High  and  Low 
Grade  Coal. 

Mr.  C.   M.  Higginson,  assistant  to  the 
president  of  the  Atchison,  Topeka  &  Santa 
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could  probably  afford  to  use  the  better- 
grade  coals,  at  a  price  in  direct  proportion 
to  their  theoretical  heating  value  as  com- 
pared with  poorer  ones.  In  practice, 
however,  the  difference  in  price  is  often 
much  more  than  the  difference  in  heat- 
ing value.  Care  should  be  taken,  how- 
ever, that  the  coal  paid  for  should,  even 
if  of  a  low  grade,  be  well  inspected,  so 
that  it  is  a  good  representative  of  its  kind 
and  that  the  road  should  receive  the  grade 
of  material  paid  for. 

"In  this  connection  it  might  be  well 
to  state  that  the  question  of  burning  dif- 
ferent grades  of  coal  will  be  a  simpler 
one  when  we  get  better  locomotive  boiler 
designs  in  general  use.  The  average  lo- 
comotive is  a  very  crude  device  as  far  as 
burning  bituminous  coal  is  concerned,  as 
our  mechanics  and  students  have,  as  a 
rule,  paid  much  more  attention  to 
steam-using  than  to  steam-making.  A 
larger  proportion  of  heating  surface  to 
grate  area  than  is  often  used  is  one 
direction  in  which  we  should  make 
improvement,  while  another  is  increasing 
the  flameway  before  reaching  the  tubes. 
When  material  improvement  is  made  in 
these  directions  we  will  be  in  better  shape 
to  pay  higher  prices  for  higher-grade 
coals." 


Tonnage  Rating  of  Locomotives. 

At  the  last  meeting  of  the  New  England 
Railroad  Club,  the  tonnage  rating  of  loco- 
motives and  its  effect  on  fuel  consumption 


be  in  the  form  of  improved  methods  of 
transmission  or  in  the  use  of  better  lubri- 
cants. 

i     i     & 

Development  of  the  Mule's  Substitute. 

In  the  office  of  H.  K.  Porter  &  Co.,  Pitts- 
burgh, makers  of  light  locomotives,  there 
i;  a  series  of  photographs  illustrating  the 
development  of  power  used  in  handling 
coal  about  the  mines  in  Pennsylvania. 
We  here  reproduce  the  principal  pictures. 

First,  in  Fig.  I,  there  is  the  patient  mule 
and  the  impatient  driver,  who  is  doing  his 
best  to  keep  up  the  speed  of  his  train,  but 
the  method  was  faulty  and  too  slow  for 
enterprising  people. 

So  the  mule  gave  place  to  a  small  four- 
wheel  locomotive,  Fig.  2.  This  would 
haul  the  cars  all  right  on  the  surface  of 
the  ground,  but  below,  in  the  coal  pits, 
the  combustion  gases  were  objectionable 
and  the  escaping  steam  was  a  nuisance. 

Then  electricity  was  tried  and  Fig.  3  was 
the  form  of  motor  brought  out  to  chase 
the  locomotive  out  of  the  field.  It  did 
not  prove  satisfactory  and  its  reign  was 
short. 

The  electric  motor  was  succeeded  by  the 
locomotive  driven  by  compressed  air. 
Various  kinds  of  these  motors  are  built 
by  the  Porter  Company,  one  being  shown 
in  Fig.  4.  The  boiler-like  cylinder  is  an 
air  reservoir,  and  there  are  two  of  them 
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Fe,  who  has  been  a  very  keen  student  of 
combustion  problems,  was  applied  to  by 
one  of  our  editors  for  his  views  on  the 
relative  economy  of  high  and  low  grade- 
coal  for  locomotive  use,  and  he  writes: 

"The  matter  is  not  a  simple  one  to  de- 
cide. The  course  to  be  pursued  on  dif- 
ferent roads  varies  according  to  the  qual- 
ity and  price  of  the  coal,  the  efficiency  of 
the  firebox  and  boiler  construction  in  use, 
and  the  care  that  is  taken  in  firing.  If 
we  had  well-designed  and  efficient  loco- 
motive  boilers,  with  intelligent  firing  we 


was  discussed  at  considerable  length. 
Most  of  the  members  who  took  part  in  the 
discussion  expressed  the  belief  that  the 
method  of  rating  tons  by  the  number  of 
cars  had  become  obsolete,  since  the  loads 
now  varied  from  20,000  to  80,000  pounds. 
Statistics  of  the  work  done  by  the  con- 
solidation engines  running  between  Provi- 
dence and  New  London  were  presented: 
Engine  No.  300  was  observed  during  30 
round  trips.  The  number  of  cars  hauled 
was  2,404;  loaded  cars,  1.448;  empty  cars, 
056:    tons    freight    hauled,    21,690;    dead 
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weight  hauled,  35,030  tons;  pounds  of  coal 
burned,  314,300;  engine  mileage,  3,840; 
mileage  for  one  round  trip,  128;  average 
number  of  cars  per  train,  24  loaded  and  16 
empty,  total,  40;  net  tons  of  freight  per 
train,  360;  net  tons  of  empty  cars,  plus 
weight  of  cars  loaded,  600;  average  coal 
consumed  per  train  of  40  cars  for  64  miles, 
5,236  pounds;  average  coal  burned  per  ton 
hauled  64  miles,  546  pounds;  average  coal 
consumption  per  ton  hauled  one  mile, 
0.085  pound. 

In  this  calculation  it  is  assumed  that  the 
average  car  weighs  30,000  pounds.  Fully 
half  of  the  cars  hauled  were  Pennsylvania, 
Lehigh  Valley  and  Philadelphia  &  Read- 
ing cars  that  had  a  light  weight  of  about 
34.000  pounds.  The  others  were  home 
cars  of  about  25,000  pounds'  weight;  aver- 
age of  the  whole  30,000  pounds.  This  was 
not  a  rating  for  those  engines,  only  a 
comparative  record  of  work  performed 
and  coal  consumed.  Those  engines  are 
capable  of  taking  50  loaded  cars  in  either 
direction.  Instead  of  hauling  40  cars  they 
could  have  hauled  50  loaded  cars,  and  that 
would  have  brought  the  amount  of  coal 
consumption  per  ton  hauled  lower.  John 
Henney,  Jr.,  the  designer  of  the  new  en- 
gines used  on  the  New  York,  New  Haven 
&  Hartford  Railroad,  believes  that  the 
size  of  the  wheels  has  a  good  deal  to  do 
with  the  fuel  consumption.  His  idea  is 
that  with  a  wheel  that  is  too  small,  unless 
it  is  to  run  at  a  low  rate  of  speed  so  there 
will  be  no  slip,  there  will  be  quite  a  waste 
of  fuel. 


Indorsement  of  the  Decimal  Gage. 

Through  the  united  efforts  of  the  engi- 
neering societies  named  in  the  resolutions 


by  the  solid  array  of  well-known  firm 
names: 

"1.  Resolved,  That  we,  The  Association 
of  American  Steel  Manufacturers,  indorse 
the  Decimal  System  as  the  proper  Stand- 
ard for  measuring  all  materials. 

"2.  Resolved,  That  the  Secretary  be 
requested  to  forward  a  complete  copy  of 


Co.,  Carbon  Steel  Co.,  The  Carnegie  Steel 
Co.,  Ltd.,  Catasauqua  Mfg.  Co.,  Central 
Iron  Works,  Cleveland  Rolling  Mill  Co., 
Colorado  Fuel  &  Iron  Co.,  Glasgow  Iron 
Co.,  Illinois  Steel  Co.,  Jones  &  Laughlin, 
Ltd.,  Lukens  Iron  &  Steel  Co.,  Otis  Steel 
Co.,  Ltd.,  Pacific  Rolling  Mill  Co.,  Pax- 
ton  Rolling  Mills,  Park  Bros.  &  Co.,  Pas- 
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the  Committee's  report,  together  with  a 
copy  of  these  resolutions,  to  the  Secre- 
taries of  the  American  Institute  of  Min- 
ing Engineers;  the  American  Society  of 
Civil  Engineers;  the  American  Society  of 
Mechanical  Engineers,  and  the  Ameri- 
can Railway  Master  Mechanics'  Associa- 
tion, as  an  evidence  of  the  appreciation 
of  the  work  accomplished  by  these  socie- 


saic  Rolling  Mill  Co.,  Pennsylvania  Steel 
Co.,  Pottstown  Iron  Co.,  Pottstown  Iron 
&  Steel  Co.,  Reading  Rolling  Mill  Co., 
Schoenberger  Steel  Co.,  Spang  Steel  & 
Iron  Co.,  Worth  Brothers. 


In   answer  to   the   demand  to   perform 
all   railroad  mechanical   operations   auto- 
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below,  the  decimal  system  received  its 
start  as  a  standard  for  measurement  of  all 
materials  used  in  metal  construction.  The 
support  of  the  American  Steel  Manufac- 
turers is  a  handsome  recognition  of  the 
value  of  good  work  well  done.  These 
resolutions  were  adopted  by  the  Associa- 
tion of  American  Steel  Manufacturers,  at 
its  meeting  in  New  York  on  October  23, 
1896,  and  their  full  import  is  best  shown 


ties  towards  the  establishment  of  the  Deci- 
mal System  of  Gaging,  and  as  a  proof  of 
the  hearty  co-operation  of  this  Associa- 
tion in  this  movement." 

As  an  evidence  that  this  indorsement  of 
the  Decimal  System  of  Gaging  carries 
considerable  weight,  the  following  list 
of  members  of  the  association  is  given  in 
the  letter  of  advice  to  this  office: 

The  Bethlehem  Iron  Co.,  Cambria  Iron 


matically,  Charles  H.  Hall,  of  Glidden, 
Wis.,  has  invented  apparatus  for  automa- 
tically sounding  the  whistle  of  locomo- 
tives at  the  points  where  whistling  is  nec- 
essary. The  invention  consists  principal- 
ly of  beveled  blocks  secured  alongside  the 
track  for  the  purpose  of  actuating  ap- 
paratus designed  to  operate  the  whistle. 
The  invention  is  quite  elaborate  and 
covers  seven   paragraphs   of  description. 
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Horizontal  Air  Press. 

An  example  of  what  can  be  evolved  out 
of  scrap  material  and  made  into  a  useful 
hop  appliance,  is  shown  in  the  accom 
panying  cut  of  an  air  pros  made  at  the 
Sayre  simps  of  the  Lehigh  Valley  R.  R. 
by  Master  Mechanic  J.  N.  Weaver,  who 
required  a  tool  to  use  on  bush  work  and 
tc  press  driving-box  brasses  in  and  out. 
The  tool  was  made  out  of  an  old  to.  x  -'4 


Mow  this  was  dour  is  explained  by  our 
engraving  of  the  device,  which  is  nothing 
mi  11  e  nor  less  than  an  8-inch  Westinghouse 
air  pump  with  the  pump  left  off — the 
steam  end  and  its  reversing  mechanism 
only  being  used,  and  compressed  air  taken 
for  the  power  instead  of  steam. 

Leather  packing  was  applied  to  the  pis- 
ton, and  guides,  crosshead  and  main  rod 
were  fitted   up.   making  a  complete   little 


locomotive  cylinder,  by  cutting  it  off  to 
20  inches  between  joints  and  putting  dou- 
ble-acting leather  air-packing  in  the  pis- 
ton. The  valve  seat  was  planed  off,  and 
the  wide  face  was  then  used  to  secure  the 
cylinder  to  large  cast-iron  frame,  slotted 
similar  to  a  planer  platen  and  mounted  on 
legs  at  a  convenient  height  to  handle 
work. 

In  order  to  effectually  eliminate  all 
shock  when  pressing  out  work,  occa- 
sioned by  the  piston  being  suddenly  freed 
when  the  work  let  go,  an  auxiliary  cylin- 
der, 4  inches  in  diameter,  was  placed  at 
the  outer  end  of  the  large  cylinder,  from 
which  the  piston  was  made  continuous. 
This  small  cylinder  was  filled  with  oil,  and 
its  piston  had  a  small  hole  through  it  for 
the  passage  of  the  oil  from  end  to  end  of 
the  cylinder,  as  the  piston  displaced  it 
when  in  action.  The  resulting  movement 
of  the  ram  was  smooth  enough  thereafter. 

An  engineer's  valve  and  air  gage,  when 
piped  to  the  cylinder,  completed  a  good 
tool  that  is  always  in  commission.  When 
we  saw  this  press,  an  air  lift  was  under 
way,  to  be  placed  immediately  over  it  to 
handle  the  work,  and  is  probably  in  full 
operation  by  this  time.  Mr.  Weaver  is 
more  fortunate  than  most  heads  of  divi- 
sion shops,  in  having  a  good  air  com- 
pressor to  furnish  the  needful,  and  he 
takes  full  advantage  of  the  situation  by 
devising  ways  and  means  to  utilize  it. 


An  Air  Hoisting-Engine. 

Mr.  John  Campbell,  master  mechanic  of 
the  Lehigh  Valley  shops  at  East  Buffalo, 
N.  Y.,  had  long  been  annoyed  by  the  diffi- 
culties attending  the  stowage  of  cotton 
waste  and  other  material  kept  on  the  upper 
floor  of  the  oil  house,  and  set  about  to 
surmount  the   trouble  at  one  fell  stroke. 


uiim  t-n'ji/iienng 


engine,  which,  though  wasteful  of  air,  does 
not  cause  any  serious  loss,  because  of  its 
intermittent  use  and  short  duration  of  ser- 
vice. 
The  main  rod  was  coupled  up  to  a  crank 


get  out,  but  the  transformation  of  an  air 
pump  into  a  hoisting  engine  is  rare  enough 
to  deserve  classification  among  the  novel- 
ties. The  machine  has  a  lifting  capacity 
of  2,ooo  pounds. 


The  Country's  Rolling  Stock. 

The  following  information  about  rail- 
road rolling  stock  is  gleaned  from  the 
Report  of  the  Interstate  Commerce  Com- 
mission: 

"The  total  number  of  locomotives  on 
June  30,  1895,  in  the  employ  of  the  rail- 
ways of  the  United  States  was  35,699,  be- 
ing an  increase  of  207  over  the  previous 
year.  The  average  annual  iticrease  since 
1890,  including  the  year  covered  by  this 
report,  is   1,112. 

"The  number  of  cars  in  service  of  rail- 
ways on  June  30,  1895,  was  1,270,561,  be- 
ing a  decrease  of  7,517  as  compared  with 
the  previous  year.  The  decrease  in  cars 
assigned  to  freight  service  was  9.050,  pas- 
senger cars  showing  an  increase  during 
the  same  period  of  94,  and  cars  assigned 
to  the  company's  service  an  increase  of 
1,439.  It  cannot  be  said  that  this  decrease 
in  freight  cars  is  due  entirely  to  an  effort 
on  the  part  of  railways  to  economize  in 
equipment,  for,  as  is  shown  by  subsequent 
summaries,  freight  traffic  and  freight- 
train  mileage  have  both  increased  during 


on  the  same  shaft,  with  a  driving  pinion, 
and  motion  was  transmitted  from  the  pin- 
ion to  spur  gear  on  the  shaft  of  the  wind- 
ing drum.  All  the  parts  for  this  con- 
trivance were  picked  up  and  put  together 
to  save  labor,  just  as  has  occurred  many 
times  before  and  will  continue  to  be  done 
as  long  as  power  is  needed  to  take  the 
place  of  muscle.  A  way  out  of  a  difficulty 
is  always  provided  for  those  who  want  to 


the  year  covered  by  the  report,  while  the 
average  length  of  haul  per  ton  has  de- 
creased. The  true  explanation  of  this  de- 
crease in  the  number  of  cars  assigned  to 
freight  service  is  found  in  the  increased 
use  which  railways  make  of  private  cars. 
Reference  has  frequently  been  made  in 
these  reports  to  the  fact  that  the  existing 
law  does  not  enable  a  complete  compila- 
tion of  railway  equipment.     This  must  be 
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constantly  held  in  mind  in  order  to  avoid 
erroneous  conclusions.  It  was  stated  in 
last  year's  report  that  'the  railway  man 
agement  made  the  slackness  in  business 
the  occasion  for  destroying  a  larger  num 
ber  than  usual  of  old  cars  and  cars  of  an 
mi.  i  ior  type.'     It  is  possible  that  this  may 

have  influenced  somewhat  the  chair. 

equipment  during  the  present  year,  but 
there  is  no  evidence  in  the  correspondence 
pertaining  to  the  present  rep.  nt  that  the  de- 
crease in  freight  ears  shown  in  the  above 
summary  can  be  explained  in  this  manner. 
"The  number  of  tons  carried  per  freight 
locomotive  in  1X05  was  ,14,817,  being  an 
increase  of  2,908  over  the  corresponding 
figures  for  the  previous  year.  The  num- 
ber of  ton-miles  per  freight  locomotive 
was  4,258,821.  being  an  increase  of  242,- 
066   over   the   corresponding    figures    for 


fitted  i\  iili  train  brake    mi  Jum    |0,   [895, 

was  9,876,    being   an    incre. [06   0 

tie  ...ii.    ponding  figures  for  thi   pri  \  iou 
year.      It   appears   that   practically   all   pa 

1 in-. 1 1 1  ■       are    fitted    with    train 

1,1. .I.  ,.  while  the  mi  rease  in  the  numbi  i 

..I   pa    1  ne.  1    1 1..1 1'-.      1     .  ta<  tly  the 

-.nil.-  a-    lie-   in.  1 .  a-.-  111   the  numbei    fittl  '1 
with  train  brakes.     The  number  of  freight 

1 Ittves    titled    with    train    l.ial 

June  .to.  1895,  was  [6,712,  OUt  of  a  total  01 
20,012  freight  locomotives.  The  increase 
in  freight  locomotives  fitted  with  train 
brakes  during  the  year  covered  by  the  re- 
port is  729,  being  717  in  excess  of  the  in- 
crease in  locomotives.  The  number  of 
passenger  locomotives  fitted  with  auto- 
matic couplers  on  June  30,  1895,  was  3,893, 
being  an  increase  of  414  over  the  pri  m 
ous  year.     By  comparison  with  the  num- 


,1   total  01   1,196,1 19  ca  to  tlx- 

ii  eight     -  '  I  rvice, 

both  lo  10  be 

fairly   well   equipped    with   automatic   ap- 

to  be 
the  freight  service." 

@  $  $ 

Caledonian  Suburban  Engine. 
The  locomotive  here  illustrated  i 

of  a  class  recently  designed  by  Mr.  John 
F.   Mcintosh,   lo  juperintendent 

,,i   1],.    1  ,,;.  Railway,   for  handling 

the  suburban  traffic  111  and  around  the  city 
of  Glasgow  The  trains  handled  are  simi- 
lar in  weight  to  the  trains  pulled  on  our 
elevated  railways,  and  this  new  engine  does 
tin-  work  very  satisfactorily.  It  is  much 
smaller  than  the  locomotives   usually  em- 


the  previous  year.  These  figures  show 
increased  economy  in  the  transportion  of 
freight.  The  same  result  is  shown  by  the 
fact  that  1,717  freight  cars  were  required 
to  move  1,000,000  tons  of  freight  in  1895 
as  against  1,888  in  1894;  but.  as  already 
pointed  out,  these  figures  are  not  satis- 
factory, because  so  large  a  portion  of 
freight  is  moved  in  cars  not  owned  by 
railway  corporations, and  consequently  not 
included  in  the  basis  of  these  computations. 

"Out  of  a  total  of  1,306,260,  only  362,498 
locomotives  and  cars  were  fitted  with 
train  brakes,  and  40S.S56  with  automatic 
couplers.  The  increase  in  equipment 
fitted  with  train  brakes  during  the  year 
covered  by  the  report  was  31,506.  and  the 
increase  in  equipment  fitted  with  auto- 
matic couplers  was  51.235.  While  these 
figures  are  considerable  in  themselves, 
they  do  not  indicate  a  rate  of  improve- 
ment which  will  satisfy  the  conditions  of 
the   law. 

"The  number  of  passenger  locomotives 
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ber  of  locomotives  in  service,  it  appears 
there  yet  remain  6.106  passenger  locomo- 
tives without  automatic  couplers.  The 
number  of  freight  locomotives  fitted  with 
automatic  couplers  on  June  30,  1895.  was 
2,  039,  being  an  increase  of  731  over  the 
previous  year.  When,  however,  it  is  re- 
membered there  are  20.012  locomotives 
in  service,  the  deficiency  in  this  regard 
becomes  apparent. 

"The  number  of  passenger  cars  fitted 
with  train  brakes  on  June  30,  1895.  was 
32.384.  being  a  decrease  of  19  as  compared 
with  the  previous  year.  The  number  of 
passenger  cars  in  service  was  33.112.  The 
number  of  freight  cars  fitted  with  train 
brakes  on  June  30.  1895.  was  295,073,  out 
of  a  total  of  1.196.119  cars  assigned  to  the 
freight  service.  The  number  of  passen- 
ger cars  fitted  with  automatic  couplers  on 
June  30,  1895,  was  31.971.  out  of  a  total 
of  33,112  cars  in  the  passenger  service. 
The  number  of  freight  cars  fitted  with 
automatic  couplers  at  the  close  of  the  year 


ployed  on  suburban  service  in  Great  Brit- 
ain, but  it  is  quick  and  powerful,  with 
plenty  of  weight  on  drivers  to  prevent 
slipping.  The  men  running  the  engines 
say  they  are  the  handiest  and  best  engines 
to  handle  that  the  company  ever  owned. 


A  track  foreman  of  Hibernian  origin 
was  called  upon  to  give  evidence  at  a 
coroner's  inquest  on  the  body  of  a  man 
found  dead  on  the  line,  and  was  told  by 
his  inspector  to  be  careful  in  doing  so. 
Asked  by  the  coroner  if  he  knew  the  de- 
ceased, he  replied.  "No,  sorr."  "Did  you 
ever  see  him  before?"  "Niver,  sorr." 
"Then  he  was  a  complete  stranger."  con- 
tinued the  coroner.  "Not  at  all.  sorr." 
was  Pat's  reply.  "Why.  what  do  you 
mean?  You  said  just  now  that  you  had 
never  seen  him  before!"  "Nayther  I  had, 
yer  honor:  but  when  I  did  say  him.  he  was 
a  very  incomplate  stranger,  ez  wan  of  his 
legs  and  wan  of  his  arms  wiz  off  h 
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The  Thomas   Pneumatic    Switch    and 
Signal   System. 

Through  the  courtesy  of  J.  VV.  Thomas, 
Jr.,  assistant  general  manager  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Railway  at 
Nashville,  Tenn.,  we  are  enabled  to  place 
before  our  readers  the  description  and 
illustration  of  a  switch  and  signal  system 
operated  by  compressed  air  exclusively. 
We  quote  from  Mr.  Thomas'  description 
as  follows: 

"The    fundamental    feature    of   this    sys- 


pounds  before  the  switches  and  two-posi- 
tion signal  would  fail  to  respond.  The 
three-position  signal  refused  to  leave  its 
danger  position  when  pressure  had  fallen 
to  60  pounds.  All  signals  can  be  put  to 
danger,  even  if  pressure  should  fall  as  low 
as  4  pounds.  A  "4-inch  cock  may  be  left 
wide  open  on  the  controlling  or  indication 
pipe  of  a  signal  1,000  feet  away,  and  even 
with  this  leak,  signal  and  its  indication 
will  respond  promptly. 

"Home   and    distance    signals    can   be 


EXPERIMENTAL    PLANT,    BEEN    IN    OPERATION    Tft'U    YEARS. 


SWITCH*  OPERATING   FOR   THREE   YEARS  WITHOUT   SINGLE   FAILURE. 


tem  is  the  manipulation  of  the  valves  ad- 
mitting compressed  air  to  and  exhausting 
it  from  the  working  cylinders  of  railway 
signals  and  switches  by  means  of  pistons 
of  the  equalizing  type.  The  pressure  must 
be  increased  or  decreased  suddenly,  other- 
wise the  equalizing  pistons  will  not  be 
actuated.  To  throw  a  switch,  get  an  indi- 
cation, or  place  a  signal  at  safety  position, 
an  increase  of  pressure  must  be  had  in  the 
pipes.  A  reduction  or  increase  of  pres- 
sure caused  by  a  leaky  slide  valve  will  not 
actuate  these  pistons.  To  demonstrate 
this,  one  of  each  of  the  slide  valves  was 
made  to  leak  very  badly,  the  leak  being 
very  much  greater  than  if  valve  was  per- 
mitted to  run  for  years  without  attention. 
In  each  instance  the  increase  or  reduction 
of  pressure  caused  by  such  leaks  failed  to 
actuate  the  equalizing  pistons. 

"The  apparatus  needs  no  delicate  ad- 
justment; the  pumps  have  been  stopped 
and   the   pressure   allowed   to   fall    to   50 


handled  with  the  same  lever,  the  indica- 
tion being  so  arranged  that  lever  cannot 
be  fully  reversed  unless  both  signals  go 
to  safety,  and  that  lever  cannot  be  put  near 
enough  towards  its  normal  position  to 
unlock  conflicting  levers  unless  both  sig- 
nals go  to  danger.  To  interlock  the  levers 
of  the  machine,  the  beveled  type  of  lock- 
ing is  used;  hence,  if  lever  cannot  be  fully 
reversed,  it  locks  all  levers  with  which  it 
i.-  interlocked. 

"Assuming  that  it  is  more  important  to 
know  that  a  signal  resumes  its  danger 
position  than  it  is  to  know  that  it  goes  to 
safety,  the  indication  for  signals  has  been 
arranged  so  that  an  increase  of  pressure 
must  take  place  in  the  indication  pipe  be- 
fore the  lever  operating  the  signal  can  be 
brought  near  enough  to  its  normal  posi- 
tion to  unlock  conflicting  levers." 

Four  years  ago  Mr.  Thomas  conceived 
the  idea  of  handling  railway  switches  and 
signals  with  air,  and  without  the  aid  of 


hydraulic  or  electric  appliances.  After  an 
innumerable  number  of  tests  with  various 
pressures  and  different  sizes  of  pipe,  he 
finally  settled  upon  70  and  80  pounds  as 
the  proper  pressures,  and  found  that  air 
could  be  handled  more  quickly  through 
34-inch  pipe  than  through  any  other  size 
or  combination  of  sizes. 

About  a  year  after  these  experiments 
began  he  was  able  to  handle  switches  and 
signals  very  nicely,  and  determined  to  put 
up  an  experimental  plant.  This  plant  was 
completed  two  years  ago,  and  consists  of 
eight  levers,  handling  one  cross-over,  two 
single  switches  and  seven  signals.  Photo- 
graph A  shows  this  plant  with  the  excep- 
tion of  a  distant  signal,  which  is  placed 
2.000  feet  from  the  tower. 

One  of  the  switches  is  250  feet  from  the 
tower,  another  750  feet,  and  the  cross- 
over 500  feet. 

The  top  blade  of  the  two-arm  mast  is 


REAR   VIEW   OF  TWO-POSITION 
SIGNAL. 


500  feet  from  the  tower,  the  bottom 
blade  is  120  feet  away,  the  distant  signal 
for  top  blade  is  1,000  feet,  home  signal 
nearest  on  photo  is  750  feet,  the  three- 
position  signal  300  feet,  and  the  dwarf  sig- 
nal is  350  feet  away. 

Notwithstanding  the  fact  that  this  plant 
has  been  roughly  used  and  has  been  given 
little  or  no  attention,  it  is  in  perfect  work- 
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ing  order  and  has  more  than  fulfilled  ex- 
pectations. 

With  the  thermometer  at  10  degrees 
below  zero,  no  trouble  whatever  was  ex- 
perienced  with  ice  closing  up  the  ports 
or  passages,  or  causing  the  equalizing  pis- 
tons to  stick.  A  careful  search  was  made, 
but  not  the  slightest  particle  of  ice  could 
be  found  in  any  of  the  valves,  ports  or  pas- 


overs,  8  switches,  27  signals  and  3  cro 
11 1 K  gates. 

Pai  1  Stn  'i  16  levers,  handling  3  cross 
overs,  i  switch,  10  signal-  and  -•  cro  ing 
gates. 

Bostick  Street— 28  levers,  handling  5 
cross-overs,  2  switches,  16  signals,  4  cross- 
ing gates  and  2  spare  spaces. 

Shop— 24  levers,  handling  5  cross-overs, 
2  switches,  15  signals  and  2  spare  spaces. 

Two  18^1  x  18-inch  Ingersoll  com 
sors  at  the  shops  convey  the  air  to  Cedar 
street,  two  miles  distant,  by  means  of 
3-inch  galvanized  pipe  laid  in  vitrified 
clay  pipe;  54-inch  galvanized  pipe  is  used 
for  controlling  and  indication  pipes.  He 
expects  to  put  Line  and  Park  street 
towers  into  service  about  January  1st,  and 
the  others  as  fast  as  they  can  be  com- 
pleted. 

Mr.  Thomas  has  always  laid  great  stress 
upon  the  necessity  for  simplicity   in  the 


and   tli  '    valve  at  each 
in               '    system.    'II"   equal- 
izing valves  are  made  very  much  upon  the 
iple  as  tl"-  plain  triple. 
i  mi  tor  two  years  without  the 
slight.                   oil,  and  as  they  will  not  re- 
ceivi   the  same  amount  of  hard  usage  given 
lil   brake   triple   valves,  they   should, 
on  .  last  for  years. 
Any  ordinary  machinist  should  be  able 
1  comprehensive  idea  of  the  system 
within  an  hour's  time. 

For  interlocking  th(  levers  he  uses 
niiiM  locking  For  special  locking  lo- 
uses an  appliance  of  his  own  invention. 
The  entire  apparatus  is  covered  by  letters 
patent. 

Concerning  this  system  of  interlocking, 
Mr.  Thomas  says:  "I  am  frank  to  confess 
that  the  first  cost  and  cost  of  maintenance 
is  more  than  for  the  mechanical  system; 
but  it  must  be  remembered  that  with  the 


TWO-POSITION  SIGNAL,  SHOWING 
SIGNAL  INDICATION  VALVE. 

sages.  With  yard  flooded  with  water  to 
the  tops  of  the  ties,  the  switches  and  sig- 
nals responded  without  interruption. 

Photograph  B  shows  a  switch  which 
has  been  handled  three  years  without  a 
single  failure. 

Photograph  C  is  rear  view  of  two-posi- 
tion signal. 

Photograph  D  is  front  view  of  two- 
position  signal,  showing  signal  indication 
valve.  It  will  be  noticed  that  there  is  a 
little  whistle  on  the  side  of  this  mast  which 
has  been  rigged  up  temporarily  with  a 
chain.  The  whistle  blows  as  long  as  the 
signal  is  at  danger,  thus  giving  an  audible 
as  well  as  a  visible  signal. 

Photograph  E  is  the  dwarf  signal,  300 
feet  from  the  tower.  It  can  be  operated 
in  I  second.  Indication  can  be  gotten  in  .1 
of  a  second.  The  time  from  first  move- 
ment of  the  lever  to  receipt  of  indication 
is  1.1  seconds. 

Mr.  Thomas  is  putting  in  between  the 
city  and  his  shops  six  pneumatic  inter- 
locking plants  as  follows: 

Cedar  Street — 20  levers,  handling  9 
switches  and  derails,  14  signals  and  4 
spare  spaces. 

Line  Street  — 19  levers,  handling  9 
switches.  13  signals  and  1  spare  space. 

Clay  Street — 43  levers,  handling  5  cross- 


DWARF   SIGNAL,   CAN   BE   OPERATED  SIXTY  TIMES   PER   MINUTE. 


apparatus,  there  being  no  springs  nor 
delicately  adjusted  parts  to  give  trouble. 
All  he  uses  is  plain  everyday  slide  valves. 
3j4-inch  equalizing  pistons  fitted  with 
snap  rings  and  provided  with  small  ports 
through  which  the  pressures  equalize, 
pipe,  pipe  fittings,  cast  reservoirs,  operat- 
ing cylinders  fitted  with  leather  packing, 


latter  system  no  indication  is  had.  The 
53  -ti  111  we  are  putting  in  is.  in  my  opinion, 
much  cheaper  than  the  hydro-electro- 
pneumatic,  the  electro-pneumatic,  or  the 
electric.  In  the  first  place  we  do  away 
with  all  hydraulic  and  electric  apparatus, 
and  I  believe  we  can  put  down  a  54-inch 
pipe  as   inexpensively  as   a  properly  pro- 
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tected  and  insulated  wire  can  be  laid. 
Leakage  from  electrii  ir  systems, 

and  the  Eury  of  electric  storms,  have  no 
tenors  for  us.  We  do  not  have  to  wail 
for  the  equalization  of  pressures,  as  the 
air  in  the  controlling  pipes  is  nol  used 
to  handle  the  switches  and    signals,  but 


THREE-POSITION   SIGNAL  OPERATED 
WITH  ONE  LEVER. 

run  a  separate  pipe  from  the  main  supply; 
hence  it  is  that  we  are  able  to  handle  a 
switch  250  feet  away,  28  times  a  minute. 
We  have  handled  a  signal  1,728  times 
without  stopping,  an  operator  handling 
lever  just  as  fast  as  he  could,  and  the  only 
reason  that  he  quit  was  that  he  got  tired." 
Below  is  given  the  time  consumed  in 
operating  switches  and  signals,  including 
indications  for  same: 

SWITCH. 

100  feet  away 0.8    seconds 

25°  "         1-05 

500  1.75 

750  "         2.5 

1,000  3.1  " 

SIl'.NALS. 

100  feet  away 1. 25  seconds 

300  "         1.1  " 

350  "        t.34 

500  "        1. 91 


1.000  feet   away 3.07  seconds 

4.00 

2,000  "        5o6 

It  is  not  necessary  to  wait  for  pressure 
to  equalize.  By  actual  test,  a  switch  was 
handled  as  follow  s: 

250  feet  away.  .28  times  per  niiii. 
500  20 

A   -.ignal  300  28 

1,000         "  28 

The  passenger  and  freight  yards  are  lo- 
cated at  Cedar  street,  and  Mr.  Thomas  ex- 
pect-, to  use  air  from  the  main  to  test 
brakes,  clean  ears,  etc.  He  is  also  arrang- 
ing to  equip  his  shops  with  pneumatic 
tools,  etc.,  and  the  compressors  will,  of 
course,  furnish  air  for  them. 

Mr.  Thomas  is  the  inventor  of  the  only 
purely  pneumatic  system  for  operating 
switches  and  signals.  The  unerring  ac- 
curacy  and   surprising   speed   attained   in 


A  committee  of  the  Western  Railway 
Club  has  been  investigating  recent  devel 
opments  in  the  tonnage  system  of  rating 
locomotive  performances,  and  has  made  a 
report  on  the  same.  They  make  several 
recommendations  calculated  to  make  it 
easier  to  find  out  the  actual  tonnage 
hauled.  Several  railroad  companies  have 
adopted  the  ton-mile  system  of  showing 
locomotive  performance,  but  the  results 
have  been  by  no  means  satisfactory.  We 
have  talked  to  several  leading  superinten- 
dents of  motive  power  on  the  subject,  and 
we  see  very  little  prospect  of  ton-mile  rat- 
ing "coining  into  general  use.  Most  of 
them  say  that  there  are  serious  objec- 
tions to  the  ordinary  car-mile  system;  but 
when  attempts  are  made  to  change  to  the 
ton-mile,  complications  arise  which  make 
the  system  worse  than  the  old  one.  They 
all  agree,  however,  that  the  agitation  in 
favor  of  ton-mile  rating  has  had  the  effect 


EIGHT-LEVER   MACHINE    IN    EXPERIMENTAL   PLANT. 


the  development  of  this  system  records 
another  notable  achievement  for  com- 
pressed air.  Yet  no  more  remarkable  is  the 
adaptation  of  this  fluid  to  another  use- 
ful and  highly  important  purpose  than  is 
the  energy  and  capability  of  the  man 
whose  technical  knowledge  of  railroad 
matters  qualifies  him  to  design  and  de- 
velop such  a  system,  meanwhile  perform- 
ing his  routine  duties  of  directing  from  a 
high  executive  office  the  operation  and 
business  affairs  of  a  large  railroad. 


of  directing  the  transportation  depart- 
ments to  the  number  of  partly  loaded  cars 
passing  over  nearly  all  lines.  The  result 
has  been  that  there  is  a  material  increase 
in  the  average  car-loads  within  the  last 
year. 

i     $     $ 

We  have  on  hand  twenty-four  bound 
volumes  of  1894,  that  are  in  the  way.  Will 
mail  one  to  any  address  for  $1  (just 
enough  to  cover  cost  of  carriage).  First 
come,  first  served. 
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Punching   Machine. 

The  accompanying  engravings  show  .1 
machine  for  punching  a  series  o(  holes 
simultaneously  at  a  single  Stroke  of  tin- 
punch.  It  was  designed  by  Mr.  Jas. 
Long,  foreman  of  the  Lehigh  Valley  Rail- 
road shops  at   Packerton,   Pa.     Fig.  1   is 
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Fig.  1 


ered    bj    met 1    vertical    column      16 

w  hii  li    pa  i  i    through    the   plate   and    are 
riveted  over  at  the  top,  the  plat    bi 
mi  shouldei  i  foi  mi  d  on  the  1  olumn    u 

In  operation,  the  objei  I  to  bi  pu 
1-  plai  1  'I  "ii  thi  die  to,  and  the  punching 
block  is  then  forced  down,  which  carries 
the  work  against  the  punches,  the  latter 
passing  completely  through.  The  wads 
or  blanks  removed  by  the  punches  are 
forced  upward  through  the  apertures  in 
plate  7.  and  are  discharged  through  tin- 
passages  20  and  21.  After  the  punching 
is  completed  and  pressure  removed,  the 
lifting  plate  rises  and  strips  the  work  from 
the  punches,  when  the  machines  is  ready 
to  punch  another  piece. 


a  front  elevation  of  the  machine;  Fig.  2  is 
a  side  elevation  of  same;  Fig.  3  is  a  trans- 
verse section  on  line  x  x  of  Fig.  5;  Fig.  4 
is  a  face  view  of  the  punch  block,  detached 
from  the  machine;  Fig.  5  is  a  side  eleva- 
tion of  the  punch  block,  also  detached; 
Fig.  6  is  a  face  view  of  the  punching  die 
and  guide  plate,  which  guides  the  punched 
wads  or  blanks  to  the  openings  in  the 
punch  block;  and  Fig.  7  is  a  longitudinal 
section  on  line  31  y  of  Fig.  6. 

The  numeral  1  indicates  the  frame  of 
the  machine,  which  is  formed  with  upper 
and  lower  jaws  2  and  3.  The  upper  jaw 
is  provided  with  vertical  ways  4,  between 
which  is  arranged  a  reciprocating  ram  or 
plunger  5.  At  the  lower  end  of  this  plun- 
ger the  punch  block  6  is  secured,  and  has 
on  its  lower  face  the  plate  7.  which  is  pro- 
vided with  apertures  8.  equal  in  number 
to  the  holes  to  be  punched. 

The  lower  jaw  3  forms  a  seat  for  the 
die  10.  which  is  provided  with  a  series  of 
punches  II.  which  are  also  equal  to  the 
number  of  holes  to  be  punched  and  are 
in  alignment  with  the  apertures  in  plate  7. 
A  lifting  plate  is  indicated  by  the  numeral 
12,  and  also  has  holes  through  which  the 
punches  11  pass.  The  plate  12  has  a  ver- 
tical movement  within  a  recess  in  the 
upper  face  of  die  10,  and  is  raised  and  low- 
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One  Eye  Better  Than  One  and  a  Half. 

!.  railway 

animation 
[or  defect  i'erc  was  in  this 

country     whin      the      practice 

started,  and  there  are  peculiarities  to  the 
British  system  of  examination,  which  are 
all  their  own  A  protest  was  recently 
1,1  ought  bi  of  I  rade  by  the 

Amalgi  ty    of    Railway    Ser- 

vants on  rhal  eem  to  us  to  have  been  a 
curious  case.  The  Caledonia  Railway 
1  ompany  had   bi  ng  the  sight  of 

their  driver-  and  firemen.  Three  drivers 
and  two  firemen  were  able  to  pass  suc- 
ully  with  one  eye.  but  failed  to  count 
spots  correctly  with  the  other.  The  men 
in  fact,  found  to  be  short  sighted  in 
one  eye  only,  and   on   that  ground   were 

Off  their  engines  and  1 
the  workshops,  where  they  were  employed 
on  lower  pay.  At  the  present  lime  there  is 
an  engine  driver  at  work  on  the  road,  who 
has  only  one  eye  and  he  is  permitted  to 
remain  on  duty.  Contention  was  made 
by  the  society  that  a  man  with  an  eye  and 
a  half,  which  is  about  equal  to  what  the 
men  rejected  had,  was  in  a  better  position 
e  1     rrectly   than   the   man   who  had 


Ltmmativi  Enyi-nctrmg 

The  engravings  show  the  machine  rig- 
ged with  punch  and  die  for  brake-lever 
holes.  This  specimen  of  work,  to  illus- 
trate the  capabilities  of  the  device,  is  well 
chosen;  lor  the  importance  of  having  tli 
holes  in  brake  levers  absolute  duplicates 
in  spacing  for  a  given  standard  of  lever- 
age, is  too  little  understood  or  appreci- 
ated. Mr.  Long  has  had  this  machine  in 
operation  at  the  Packerton  shops  for  some 
time,  where  it  can  be  seen  doing  fast  first- 
class  work  by  any  who  are  interested. 

§  ®  § 

The  Trethewey  Manufacturing  Com- 
pany. Pittsburg,  Pa.,  builders  of  steam 
hammers  and  heavy  punches,  shears  and 
hydraulic  tools,  are  now  making  si 
for  cutting  ij^-inch  steel  boiler  plate. 
They  have  recently  received  several  or- 
ders from  abroad  for  their  heavy  shears. 
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only  one  eye.  We  have  not  heard  of  a 
decision  being  made,  but  it  is  certainly  a 
very  peculiar  case. 

i     i     $ 

It  is  reported  that  the  Russian  Govern- 
ment intend  to  use  chilled  wheels  largely 
for  freight  cars  on  the  Government  Rail- 
ways, that  are  under  construction  to  the 

Far  East. 
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A  Pipe-Bender. 

Among  the  various  schemes  for  bend- 
ing pipes  to  the  curves  required  in  piping 
an  engine  or  car,  the  one  long  in  use  at 
the  Wilkes-Barre  shops  of  the  L.  V.  R.  R, 
and  which  we  illustrate  herewith,  will  be 
found  a  more  simple  rig  for  the  purpose 
than  many  that  have  been  shown  hereto- 
fore. 

In  the  development  of  his  air  devices, 
Master  Mechanic  Roth  had  to  face  the 
need  of  a  pipe-bending  machine,  and  he 
tackled  the  problem  in  his  usually  original 
way,  producing  a  cheap  and  very  efficient 
arrangement  that  will  bend  any  size  of 
pipe  to  any  radius. 

The  whole  thing  consists  of  an  old 
8-inch  air-cylinder  secured  to  a  post,  and 
two  levers  pivoted  in  castings  fastened  to 
the   floor.     The   levers    have   a   grooved 


Curious  Method   of   Compressing  Air. 

There  is  a  curiosity  to  be  seen  at  Magog, 
a  village  near  Montreal,  Canada,  where 
the  machinery  of  cotton  mills  is  driven 
by  compressed  air  obtained  in  an  odd 
way.  A  stream  of  running  water  is  used 
to  do  the  compressing  of  the  air,  and  the 
surprising  feature  of  this  arrangement  is 
that  no  machinery  whatever  is  employed 
in  doing  the  compressing. 

It  is  done  by  a  singular  application  of 
the  principle  of  induced  currents;  the 
running  water  falls  into  a  deep  shaft,  and 
a  variety  of  small  air  pipes  are  led  down 
from  above  into  the  falling  current  of 
water.  The  water  naturally  sucks  in  the 
air,  which  is  mixed  with  the  falling  mass. 
At  the  bottom  of  the  shaft  is  a  cone  similar 
to  the  cones  used  in  diamond  smoke- 
stacks.    The   water   falls   on  this   and   is 


roller  at  their  upper  ends,  in  which  the 
pipe  is  laid  in  the  bending  process,  and 
the  former  are  adjustable  to  any  angle  in 
a  vertical  plane,  by  means  of  a  pair  of  tie- 
bars,  which  secure  them  in  any  position, 
with  the  rollers  near  to  or  remote  from 
each  other;  the  levers  passing  through  the 
floor,  and  are  raised  or  lowered  at  will 
to  meet  the  varying  conditions  of  bending 
pipes  to  different  radii. 

Here  is  a  solution  of  the  pipe-bending 
problem  in  its  simplest  form;  the  machine 
embracing  so  few  parts,  and  the  degree  of 
roughness  at  which  these  parts  can  be 
put  up.  makes  the  cost  an  item  that  should 
not  have  serious  consideration  by  those 
who  have  an  air  plant  and  want  a  good 
machine  to  do  pipe-bending. 

ft     ft     ft 

Two  improvements  on  car  seats  have 
been  patented  by  Mr.  Henry  S.  Hale,  of 
Philadelphia,  the  senior  partner  of  the  firm 
of  Hale  &  Kilburn. 


dashed  into  spray,  releasing  the  air.  Re- 
turn pipes  are  provided  for  the  flow  of 
the  water  and  it  goes  away  in  one  direc- 
tion, and  the  air  passes  up  from  the  air 
chamber  through  pipes  provided  for  the 
purpose.  The  degree  of  pressure  secured 
is  regulated  by  the  height  of  the  return 
water  level  above  the  bottom  level  of  the 
inflowing  shaft. 

The  principle  has  been  applied  on  a 
small  scale  before  for  compressing  air, 
but  we  do  not  think  it  was  ever  used  for 
driving  a  factory.  In  books  on  ancient 
machinery,  this  method  of  compressing 
air  is  described  and  is  called  a  "trompe." 
It  was  used  for  compressing  air  used  in 
furnaces  and  forge  fires.  It  is  mentioned 
by  Pliny  (A.  D.  76),  and  Kircher  in  his 
"Mundus  Subterraneus"  (1665)  gives  a 
figure  of  it,  and  in  his  "Musurgia  Uni- 
versals"  he  shows  his  application  to  the 
blowing  of  organs,  in  which,  however, 
he  is  anticipated  by  Branca  (1629),  whose 


illustrations  represent  it  as  blowing  or- 
gans and  also  forge  fires. 

Although  used  for  various  purposes 
during  the  seventeenth  and  eighteenth 
centuries,  the  introduction  of  steam  seems 
to  have  put  the  "trompe"  into  desuetude, 
but  it  has  been  applied  to  practical  uses  in 
a  few  instances  within  the  last  twenty 
years. 

In  a  communication  to  the  "American 
Machinist,"  Mr.  W.  F.  Durfee  said  that 
in  the  year  1869  he  designed  a  modifica- 
tion of  the  "trompe"  for  use  as  a  vacuum 
pump  and  table  blow  pipe.  This  was  be- 
lieved at  the  time  to  be  the  first  use  of 
the  principle  of  the  "trompe"  for  exhaus- 
ting air;  but,  as  a  matter  of  fact,  Professor 
Bunsen  had  employed  this  principle  in 
construction  of  his  filter  pump  a  few  years 
before.  Mr.  Durfee  also  fitted  up  a 
"trompe"  for  compressing  air  in  the 
laboratory  of  the  steel  works  at  Wyan- 
dotte, Mich.  The  apparatus  seems  to 
provide  a  very  convenient  means  of  trans- 
posing the  power  of  running  water  into 
the  air  medium  of  transmission  of  power, 
that  is  much  more  convenient  than  water. 

ft  ft  ft 

A  report  has  been  made  to  the  British 
Board  of  Trade  about  the  accident  to  a 
passenger  train  which  happened  at  Preston 
during  the  summer,  and  which  was  illus- 
trated in  our  September  number.  Our 
readers  will  remember  that  there  was  go- 
ing to  be  train-racing  between  the  East 
and  West  Coast  roads  last  summer,  and 
the  various  railway  companies  compris- 
ing the  rival  routes  had  prepared  for 
victory  by  designing  and  building  ex- 
tremely fast  locomotives,  but  this  ac- 
cident put  an  end  to  it  in  the  start. 
The  report  on  the  disaster  summarizes  the 
causes  as  follows:  "A  reverse  curve  with- 
out any  intervening  tangent,  without  check 
rail,  with  super-elevation  suitable  only  for 
very  low  speeds  and  badly  distributed,  and 
with  a  radius  at  one  part  of  only  seven 
chains;  a  train  drawn  by  two  engines,  each 
having  a  rigid  wheel  base  of  15  feet  8 
inches;  and  lastly,  a  speed  of  40  miles  an 
hour  or  more,  form  a  combination  of  con- 
ditions which  were  almost  certain  to  lead 
to  disaster." 

ft  ft  ft 

Some  improvements  going  on  in  con- 
nection with  the  Baltimore  &  Ohio  Rail- 
road at  Baltimore  recently,  required  that 
a  large  freight  warehouse  should  be 
moved.  At  first  it  was  thought  that  the 
building  would  have  to  be  taken  down  and 
rebuilt,  but  the  department  of  buildings 
conceived  the  idea  of  moving  it  bodily, 
and  the  feat  was  successfully  accomplished 
a  short  time  ago.  The  building  is  440  feet 
long  by  120  feet  wide  and  60  feet  high. 
Besides  its  own  weight,  the  building  con- 
tained a  great  quantity  of  freight,  among 
which  was  3.000  cases  of  china  and  crock- 
ery. The  moving  was  performed  in  five 
weeks,  and  no  perceptible  damage  was 
done  to  the  structure. 
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Steel  Car  Trucks—Passenger  and 
Freight. 

There  has  been  for  some  time  past  con- 
siderable thought  given  to  designs  for 
steel  car  trucks,  in  which  the  well-known 
conventional  lines  have  been  deserted  for 
various  forms  in  which  the  details  were 
at  wide  variance  with  old  practice.  The 
goal  which  all  aimed  to  reach  was  ap- 
parently to  be  gained  only  by  a  total 
abandonment  of  the  arch  bar,  and  with  a 


CONDUCTED   BV   O.  M.  REYNOLDS. 

frame  which  was  practically  solid  and  con- 
tinuous between  the  wheels. 

The  possibilities  of  a  plate  frame  to 
reach  this  result  were  (juickly  recognized, 
and  from  that  form  of  construction  it  was 
only  a  step  to  a  composite  frame  made  up 
of  rolled  sections  in  combination  with  a 
web  plate,  and  the  whole  securely  riveted 
together  to  form  the  complete  frame. 

Two  trucks  of  the  latter  type  are  shown 
herewith;   one  for  passenger  service  and 


one  i'ir  Ircight.  The  same  general  idea  of 
using  easily  obtainable  commercial  shapes 
in  the  training  has  been  worked  out  in 
both  cases.  Fig.  I  is  the  passenger  truck 
in  elevation,  plan  and  sections.  The  upper 
and  lower  sections  of  the  side  frame  con- 
sist of  angle  bars  arranged  in  pairs,  with 
the  web  plate  extending  between  and 
riveted  to  them.  Two  half-elliptic  springs 
rest  on  each  box,  and  sustain  the  frame 
by   bearing  against    suitable   seats   under 


Section  at  Hanger  Bars 


Side  View  of  Frame 
B-'j  — , >K  — l'c-  —| 


Section, 
Center  of  Bolster 
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each  upper  angle,  one  outside  and  one  in- 
side. 

Jaws  for  the  journal  boxes  are  made  of 
angles,  also  riveted  to  the  web  plate,  and 
to  the  faces  of  these  angles  are  riveted 
chafing  pieces,  readily  removable  to  com- 
pensate for  wear.  At  the  center  of  the 
web  plate  an  aperture  is  cut  to  allow  the 
bolster  springs  to  pass  through.  The 
transoms,  formed  of  two  channels,  are 
secured  to  the  plate  of  the  side  frames  by 
two  horizontal  angles,  which  support  the 
transoms  at  a  point  just  above  the  lower 
frame  angles,  and  in  addition  to  this,  the 
transoms  are  riveted  to  short  vertical 
angles,  which  are  in  turn  riveted  to  the 
plates  of  the  side  frames. 

A  channel  extending  across  the  truck 
and  parallel  to  the  transoms,  forms  the 
lower  spring  seats.  This  channel  is  sup- 
ported in  the  usual  way  on  swing  hangers, 
from  the  inside  of  the  transoms.  The 
truck  bolster  is  made  of  one  long  channel 
at  the  top  with  flanges  extending  upward, 
and  one  short  section  of  channel  at  the 
bottom  in  the  center  of  its  length,  to 
which  are  riveted  a  plate  at  each  side. 

To  resist  distortion  of  the  truck  frame, 
and  to  hold  in  check  any  tendency  to  dis- 
turb a  proper  alignment  of  the  parts,  there 
are  gusset  plates  secured  to  the  upper 
flanges  of  the  transoms  and  the  top  angles 
of  the  side  frames. 

Provision  is  made  to  swing  the  outer 
section  of  the  frame  which  forms  the  jaw 
(if  that  form  of  construction  is  preferred), 
for  the  purpose  of  removing  the  wheels 
and  axles  end\*ffse.  This  is  accomplished 
by  means  of  the  bolt  at  A,  which  forms  a 
hinge  and  allows  the  ends  of  the  side 
frame  to  swing  up  and  out  of  the  way 
when  the  tie-bolt  under  the  journal 
box  is  removed.  Failure  to  provide  for 
removal  of  wheels  except  by  the  jacking 
process  has  been  a  weak  feature  in  trucks 
of  this  character,  and  all  objections  in  this 
line  appear  to  have  been  met  in  the  truck 
under  consideration,  it  only  being  neces- 
sary to  lift  the  truck  high  enough  to  re- 
lieve the  frame  springs  of  their  weight. 

Fig.  2  is  a  freight  truck  of  100,000 
pounds  capacity.  The  frame  in  this  case 
is  made  up  of  an  angle  bar  g,  horizontal 
for  a  portion  of  its  length  at  the  center, 
bent  upward  to  form  the  jaw  for  the  jour- 
nal box,  and  again  bent  downward  at  the 
ends  so  as  to  be  a  part  of  the  outer  pedes- 
tal jaw.  To  the  vertical  flange  of  this 
angle  is  riveted  the  plate  frame,  which  ex- 
tends the  whole  distance  between  jaws 
horizontally,  and  from  the  upper  to  the 
lower  angles  of  the  frame.  The  jaws  are 
formed  of  an  angle  bent  to  an  inverted  U, 
which  incloses  the  three  sides  of  the  jaw. 
An  angle  bar  k,  extending  the  length  of 
the  side  frame,  has  its  ends  passing  over 
the  top  and  down  the  outside  faces  of  the 
jaws.  It  is  bent  down  in  its  central  por- 
tion, forming  a  support  for  the  bottom 
edge  of  the  transoms,  which  are  made  of 
15-inch  channels,  extending  across  the 
truck  from  frame  to  frame,  and  secured  to 


the  latter  through  short  vertical  channel 
sections.  At  the  ends  of  the  transoms  are 
strengthening  plates  riveted  to  the  top  of 
transoms  and  to  the  angles  g,  contributing 
to  the  end  of  having  the  truck  a  rigid  one 
in  every  particular. 

The  aim  of  the  inventor  of  these  trucks, 
Mr.  F.  H.  Kindl,  of  Pittsburgh,  Pa.,  has 
been  evidently  to  avail  himself  of  every 
advantage  to  be  had  in  the  use  of  com- 
mercial rolled  shapes,  and  thus  obviate  the 
necessity  of  expensive  manipulation  in 
construction. 

$     ®     & 

Quick  Way  to  Make  a  Push  Pole. 

Push  poles  for  yard  engines  are  usually 
turned  in  a  lathe,  but  Superintendent  of 
Car  Department  Leutz,  of  the  Lehigh 
Valley  Railroad,  has  a  scheme  in  vogue 
at  his  Packerton  shops,  for  getting  the 
rough  off  a  piece  of  timber,  that  is  cer- 
tainly a  time-beater. 

A  reference  to  our  engraving  will,  when 
supplemented  with  a  few  words,  make  the 
idea  quite  clear.     In  the  plan  view  is  seen 


ent  forms  of  couplers  in  use.  There  was 
such  a  diversity  of  link  and  pin  couplers 
that  railroad  companies  labored  under 
great  inconvenience  in  keeping  in  stock 
the  great  variety  of  forms  required  for 
the  repairing  of  foreign  cars.  Nearly  all 
railroad  men  supposed  that  the  adoption 
of  a  standard  coupler  by  the  Master  Car 
Builders'  Association  would  aid  in  bring- 
ing about  uniformity,  and  would  end  the 
necessity  for  carrying  so  many  forms  in 
the  repair  yards. 

The  reality  sadly  mocks  the  prediction 
of  the  coupler  reformers.  In  a  report  of 
the  Interstate  Commerce  Commission  re- 
cently published,  mention  is  made  of  105 
different  kinds  of  couplers  in  use,  besides 
others  not  classified.  That  is  merely  the 
different  kinds  of  couplers  that  are 
actually  in  use  on  cars.  There  have  prob- 
ably been  twice  as  many  more  couplers 
patented  since  the  Master  Car  Builders' 
form  was  adopted,  and  the  patentees  or 
proprietors  of  most  of  them  are  doing 
their  best  to  get  railroad  companies  to 
give  their  coupler  a  trail.     Verily  it  looks 
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MAKING   A   PUSH   POLE. 


the  finished  push  pole  held  in  a  wooden 
frame  on  two  screws,  pointed  similar  to 
lathe  centers.  The  pole,  when  in  the 
rough,  is  octagon  in  section  and  placed  in 
the  frame  as  shown,  the  outline  of  which, 
as  seen  in  the  side  elevation,  is  that  of 
frustums  of  two  cones  joined  at  the  base — 
that  is,  the  frame  is  tapered  from  the  cen- 
ter both  ways,  to  correspond  with  the 
shape  wanted  in  the  completed  piece.  It 
is  then  nothing  more  nor  less  than  a 
former  for  the  pole. 

The  other  parts  consist  of  an  ordinary 
saw  table,  under  which,  on  an  arbor,  is  a 
cutter  head  improvised  out  of  a  matcher 
head,  on  which  is  placed  two  concave- 
shaped  cutters.  On  the  table  above  the 
cutters,  and  central  with  them,  is  another 
frame  (shown  in  section),  which  is  a 
guide  for  the  frame  holding  the  pole.  In 
operation,  the  pole  is  simply  held  in  one 
frame  and  guided  over  the  cutters  through 
the  other.  Four  cuts  do  the  job,  and  leave 
the  pole  in  a  condition  not  fully  equal  to 
the  best  lathe  work,  but  smooth  enough 
for  switching  purposes.     Time,  five  min- 

$     i     $ 

Diversity  of  Car  Couplers. 

When  the  Master  Car  Builders'  Asso- 
ciation adopted  a  standard  coupler,  or 
rather  standard  coupling  lines,  we  be- 
lieved that  the  result  of  the  movement 
would  be  to  reduce  the  number  of  differ- 


as  if  this  attempt  at  bringing  about  uni- 
formity has  ended  in  making  confusion 
worse  confounded. 


Automatic   Air    Brakes   and  Couplers. 

The  law  relating  to  safety  appliances, 
passed  several  years  ago  by  the  United 
States  Congress,  requires  that  by  January 
1,  1898,  all  cars  and  locomotives  engaged 
in  interstate  commerce  shall  be  equipped 
with  automatic  air  brakes  and  car  coupl- 
ers. According  to  the  last  report  of  the 
Interstate  Commerce  Commission,  there 
were  over  one  million  cars  and  locomo- 
tives in  the  United  States  which  have  not 
yet  been  equipped  with  automatic  brakes 
and  couplers. 

As  there  is  only  one  year  remaining  to 
finish  this  work,  many  of  the  roads  will 
find  themselves  in  a  difficult  position  when 
the  law  goes  into  effect.  For  the  last  two 
years  none  but  first-class  roads  have  been 
applying  those  safety  devices  to  their  roll- 
ing stock,  and  even  some  of  the  first-class 
roads  that  are  paying  dividends  have  been 
doing  the  work  very  slowly.  A  majority 
of  roads  appear  to  have  done  nothing 
whatever. 

There  appears  to  be  a  belief  prevalent 
that  more  time  will  be  given  to  get  the 
brakes  and  couplers  put  on,  but  it  is  not 
by  any  means  certain  that  Congress  will 
agree  to  this.     Something,  however,  will 
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have  to  be  done,  as  it  is  impracticable  to 
make  all  the  equipment  necessary  before 
the  time  expires.  According  to  the  exist- 
ing law,  a  company  violating  the  cnact- 
nuiil  will  be  fined  $100  per  day  for  each 
case  violated. 

i     $     § 

A  Uniform  Freight  Car. 

The  commendable  movement  originated 
by  the  Ohio  Falls  Car  Company,  to  induce 
railroad  companies  to  co-operate  in  estab- 
lishing uniformity  in  the  construction  of 
a  60,000  pounds  capacity  freight  car,  ought 
to  meet  with  success,  but  past  experience 
leads  us  to  fear  that  the  desirable  agree- 
ment will  not  be  consummated. 

It  is  now  twelve  years  ago,  at  a  time 
when  the  writer  believed  in  the  sincerity 
of  railroad  men  to  compromise  their  own 
small  prejudices  in  favor  of  establishing 
standards  that  would  be  for  the  benefit  of 
the  railway  community  generally,  that  he 
wrote:  "It  is  now  very  probable  that 
before  the  close  of  the  present  year,  the  de- 
tailed specifications  for  a  standard  freight- 
car  truck  will  be  agreed  upon  by  the  Mas- 
ter Car  Builders'  Association,  and  sub- 
mitted to  the  railway  companies  for  ap- 
proval and  adoption.  In  view  of  the  nu- 
merous defects  in  the  best  trucks  now  in 
service,  some  of  which,  it  is  not  too  much 
to  say,  are  inherent  in  the  nature  of  the 
structure,  it  is  not  to  be  expected  that  the 
standard  to  be  recommended  will  be  more 
than  approximately  perfect.  It  is  one 
thing  to  prescribe  the  dimensions  of  the 
various  parts,  and  how  they  shall  be  con- 
nected, and  another  thing  to  make  sure 
that  the  workmanship  shall  in  all  respects 
be  as  complete  and  perfect  as  the  design. 
Aside  from  defects  in  constructive  design, 
or  such  as  are  purely  mechanical,  the  con- 
trolling consideration  of  first  cost  has  been 
a  great  obstacle  to  improvement  in  the 
past.  Master  car  builders  have  been  afraid 
to  do  what  they  wanted  to  do,  and  what 
would  have  been  true  economy  in  the  end. 
lest  the  cost  of  a  truck  would  exceed  that 
of  some  other  truck  which  the  managers 
considered  equally  as  good.  What  is  now 
wanted  is  not  only  a  freight-car  truck  free 
from  defects  which  are  clearly  remediable, 
and  capable  of  carrying  maximum  loads, 
but  a  truck  of  such  improved  construction 
as  to  make  it  for  the  interest  of  railroad 
companies  to  adopt  and  use  it  for  all  new 
cars,  instead  of  continuing  the  diversity 
of  styles  and  patterns  now  existing." 

It  seemed  twelve  years  ago  that  the  day 
for  the  adoption  of  that  truck  had  come, 
but  in  this  year  of  grace  it  seems  as  far  off 
as  ever.  Meanwhile  the  makers  of  patent 
trucks  are  getting  in  their  work,  and  they 
promise  soon  to  relieve  railroad  com- 
panies from  the  necessity  of  adopting  a 
standard  truck  that  would  secure  uniform- 
ity. It  looks  as  if  there  would  be  various 
forms  of  steel  patented  trucks  used  in  the 
near  future  to  carry  freight  cars.  It  would 
be  a  good  thing  for  railroad  companies  if 
only  one  form  of  freight-car  steel  truck 


were  adopted;  but  should  the  forms  be- 
1  in  is  diverse  as  the  forms  of  car  coup- 
lers, it  will  be  an  improvement  on  the 
condition  of  things  existing  before  the 
steel  truck  came  into  use. 

We  arc  afraid  that  the  attempt  to  get 
railway  companies  to  adopt  a  standard 
form  of  box  car  will  meet  with  as  little  suc- 
cess as  the  attempts  to  make  them  adopt  a 
uniform  truck.  A  uniform  size  and  di- 
mensions  of  box  cars  would  be  a  great 
benefit  to  railroad  companies,  and  would 
save  a  great  deal  of  money  in  labor,  to  say 
nothing  of  prevention  of  delays,  but  there- 
are  many  petty  prejudices  to  overcome  be- 
fore a  general  agreement  can  be  arrived  at. 

As  it  is  easier  for  a  small  body  of  men 


X  Steel 
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Side  Heads 

to  arrive  at  an  agreement  than  what  it  is 
to  get  a  multitude  of  minds  to  settle  in 
the  same  direction,  we  think  that  the  most 
practicable  way  to  popularize  the  idea  of  a 
uniform  box  car  would  be  for  the  different 
manufacturing  car  builders  to  agree  to- 
gether upon  what  form,  dimensions  and 
attachments  should  be  used  in  a  uniform 
car.  If  they  would  agree  to  build  a  car  of 
this  kind  for  stock  purposes,  and  were  to 
supply  it  when  no  particulars  were  speci- 
fied, it  would  gradually  force  its  way  into 
popularity.  Unless  this  is  done,  the  stand- 
ard box  car  will  never  go  beyond  the 
vision  of  those  who  perceive  the  most 
practicable  way  of  keeping  down  the  first 
cost  of  the  maintenance  of  freight  cars. 

©     i     s 

The  Bolt-Header  as  a  Punch. 

A  great  many  ways  have  been  devised 
for  punching  cotter-holes  and  keyways  in 
bolts  and  pins  at  shops  not  blessed  with 


special    tools    for   the   purj  mi:    of 

dhemes  we  have  shown  and  de- 
scribed, which  have  given  strong  evi- 
dence of  cultivation  of  the  inventive  faculty 
to  a  degree  that  always  puts  gold  in  the 
coffers  of  employers  of  that  kind  of  talent. 

The  latest  exhibit  of  the  kind  coming 
to  our  notice  is  one  from  the  foreman  of 
the  car  department  smith-shop  of  the  L. 
V.  R.  R.  at  Sayre,  Pa.,  who  has  rigged  up 
the  bolt-heading  machine  on  permanent 
and  mechanical  lines,  to  do  all  this  work  in 
his  department,  and  that  means  a  large 
ni  put  per  month. 

Our  engraving  shows  a  plan  view  of  the 
ram  and  side-heads  only,  of  the  machine, 
as  those  parts  are  all  that  are  involved  in 
the  cotter  case.  The  end  of  the  ram  is 
bored  out  for  a  sleeve,  and  that  in  turn  is 
bored  for  the  punch;  a  set  screw  ho]. Is 
the  sleeve  in  place. 

The  side-heads,  after  detachment  from 
their  vibrating  mechanism,  are  made  to 
do  duty  as  a  vise  and  hold  the  bolt  rigidly 
before  the  advancing  punch,  which  is 
nothing  but  a  piece  of  round  steel  of  the 
correct  size  for  the  cotter.  The  J^-inch 
punch  shown,  pierced  8.000  bolts  before 
re-dressing,  which  operation  consists 
simply  in  squaring  up  the  end. 

Holes  for  cotters  from  J4  inch  up  to  l/i 
inch,  and  keyways  up  to  ^  x  i}£  inches, 
are  readily  made  by  this  shaping  of  means 
to  ends  by  a  mechanic. 

8      &      $ 

After  enduring  for  many  years  bitter 
complaints  from  their  pafcr°ns  about  badly 
lighted  cars,  the  Manhattan  Railway  Com- 
pany of  New  York  have  eventually  decided 
to  use  Pintsch  gas  on  all  their  cars.  The 
Elevated  Railroad  Company  made  a  very 
thorough  investigation  of  all  methods  of 
lighting  cars  before  they  concluded  to 
adopt  the  Pintsch  system.  They  talked  for 
a  time  of- using  city  gas  to  light  the  cars, 
but  investigation  convinced  them  that  city 
gas  would  cost  about  as  much  as  Pintsch 
gas,  without  giving  nearly  such  a  good 
light.  Electric  lighting  companies  were 
invited  to  send  in  bids,  and  some  of  them 
did  so,  but  the  Pintsch  people  carried  off 
the  prize.  It  is  not  so  big  as  people  in 
New  York  think  it  is.  The  Manhattan 
Railway  have  1,200  cars,  but  only  400  of 
them  are  to  be  provided  with  Pintsch  gas 
at  present.  It  will  take  more  public  howl- 
ing before  the  other  two-thirds  of  the  car 
equipment  is  provided  with  decent  light. 

$     i     i 

In  the  United  States  a  worn-out  loco- 
motive is  known  among  railroad  men  as 
a  "scrap  heap."  That  is  about  the  most 
opprobrious  name  that  can  be  given  to 
an  engine — worse  than  "a  played-out 
cow."  When  men  on  British  railways 
wish  to  express  supreme  contempt  for  a 
locomotive  in  bad  condition,  they  call  her 
"a  blacksmith  shop."  A  term  of  half- 
loving  contempt  which  we  heard  in  the 
neighborhood  of  London  was:  "  'Ere's 
my  hold  homnibus  commin'." 
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The  Passing  of  the  Locomotive — A 
Reverie. 

"Ah,  well,"  said  the  Iron  Horse,  heaving 

a  sigh 
That  was  followed  anon  by  a  tear; 
"They've  made  me  do  everything  else  but 

My. 

Since  Stephenson  sent  me  here. 

"From   killing  an  hour  for  every  twelve 
miles, 
To  a  hundred  and  twelve  an  hour; 
The  Yankee  redoubles  his  toil  and  smiles 
As  he  doubles  my  pace  and  power. 

"When  tempests  have  howled  I  have  gone 
to  the  front 
The  force  of  the  blizzard  to  check; 
Of   countless   collisions    I've   taken    the 
brunt 
And  have  laid  in  the  ruins  a  wreck. 

"Now,  like  the  'old  woman,'  they  say  I 
must  go, 
And  so  make  a  place  for  the  'new'; 
A  mile  and  a  half  in  a  minute's  too  slow 
For  the  Yankee.     I  know  what  I'll  do: 

"I'll  go  back  to  England,  for  over  the  sea, 
My  pace  will  be  swift  there,  I'm  told; 
Tho'  the  old  things  of  England  are  new 
to  me, 
The  new  things  of  England  are  old. 

"There  a  thousand  long  years  are  the  same 
as  a  day, 
And  a  day  as  a  thousand  years. 
There,   when   an   old   thing   has   wasted 
away. 
Another  old  thing  appears. 

"Adieu  to  the  land  of  the  setting  sun, 
Impetuous  Yankee,  good-bye. 
I'll  just  jog  along  to  the  end  of  my  run, 
You  put  on  your  wings  and  fly." 
— Cy  War  man  in  JSIew  York  Sun. 

@     i     $ 

The  Most  Powerful   English  Passen- 
ger Locomotive. 

A  new  eight-wheel  passenger  engine 
has  recently  been  designed  by  Mr.  Wil- 
son Worsdell,  of  the  Northeastern  Rail- 
way of  England,  which  is  said  to  be  the 
most  powerful  passenger  engine  in  Great 
Britain.  It  has  cylinders  20x26  inches, 
driving  wheels  7  feet  7%  inches  diameter, 
boiler  52  inches  diameter,  giving  a  total 
heating  surface  of  1,220  square  feet.  The 
tractive  force  per  pound  of  steam  press- 
ure in  cylinders  is  114  pounds  at  the  rail. 

The  engine  is  very  light,  considering 
the  power  developed,  and,  according  to 
American  ideas,  is  very  short  of  heating 
surface.  The  statement  has  been  made 
that  this  engine,  working  in  the  fast  ex- 
press traffic  of  the  line,  does  the  work 
on  an  average  of  30  pounds  of  coal  per 
mile.  The  co-efficient  of  adhesion  is  2.52, 
which  is  exceedingly  low  and  ought  to 
produce  a  very  slippery  engine. 

A  novel  feature  of  this  engine,  accord- 
ing to  English  practice,  is  that  the  valves 
are  on  the  top  of  the  cylinders  and  are 
operated  by  rocking  arms  actuated  by  a 
shifting  link  motion. 


A  Valve-Setting  Machine. 

One  of  the  novelties  in  valve-setting  de- 
vices, and  something  entirely  original  in 
that  line,  has  been  in  operation  for  some 
time  at  the  Wilkes-Barre  shops  of  the  Le- 
high Valley  Railroad.  It  is  a  product  of 
the  fertile  mind  of  Mr.  F.  Roth,  the  mas- 
ter mechanic,  who  had  become  convinced 
that  there  could  be  no  more  unsatisfactory 
method  of  getting  a  revolution  out  of  a 
pair  of  main  drivers  than  by  the  pinch-bar 
plan.  The  result  of  his  head-work  is  seen 
in  our  engraving  of  his  machine. 

Rollers  are  used  under  the  main  wheels, 
with  a  shaft  resting  in  boxes  let  into  the 


pawl  is  engaged,  the  other  is  dragging; 
the  pawls  are  also  made  to  reverse  in 
either  direction  at  will. 

Air  is  admitted  to  the  piston  by  a  small 
slide  valve  similar  to  that  in  a  triple  valve. 
All  movements  are  controlled  by  hand, 
by  the  small  lever  operating  this  valve,  it 
being  easier  to  stop  the  machine  at  a 
given  point  by  this  arrangement  than 
would  be  possible  if  it  had  a  continuous 
reciprocating  motion.  It  works  so  satis- 
factorily that  a  50-inch  wheel  is  made  to 
turn  once  in  60  seconds,  and  20  minutes 
is  sufficient  to  determine  what  is  neces- 
sary to  do  to  the  eccentric  rods — whether 
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floor  in  the  usual  way  where  friction 
rollers  are  used,  and  the  shaft  is  extended 
out  to  one  side  about  4  feet.  At  the  end 
of  this  shaft,  just  inside  of  the  bearing,  is 
mounted  a  ratchet  4  inches  in  diameter, 
having  a  lever  slotted  at  its  upper  end  to 
receive  a  jaw  on  the  end  of  a  piston  from 
a  6  x  26-inch  air  cylinder.  The  recipro- 
cating motion  from  this  piston  is  changed 
to  a  rotary  one  by  the  ratchet  for  one 
direction  of  stroke  of  the  air  piston,  and 
to  make  that  motion  nearly  constant,  an- 
other like  ratchet  was  placed  on  a  short 
shaft  and  motion  transmitted  to  it  from 
the  piston  by  a  short  link  connecting  the 
levers,  and  through  two  10-inch  gears. 
By  this  arrangement,  when   one    ratchet 


to  lengthen  or  shorten,  and  how  much. 
Since  that  is  the  business  end  of  valve- 
setting,  the  device  may  be  pronounced  a 
time-saver. 

®     6     i 

There  is  a  guard  on  an  English  railway 
popularly  known  as  "The  Corkscrew." 
That  name  has  stuck  to  him  on  account  of 
his  wonderful  ingenuity  in  twisting  his 
nose  into  all  the  secrets  of  the  service. 


The  Union  Switch  and  Signal  Com- 
pany, Swissvale,  Pa.,  are  preparing  to  put 
upon  the  market  a  new  form  of  track 
drill  recently  patented  by  John  P.  Cole- 
man. 
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Practical  Letters  from  Practical  iVlen. 


A  Novel  Air  Compressor. 
Editors: 

We  have  been  making  some  improve- 
ments in  compressed-air  tools  in  our  shops 
at  Rochester.  Believing  that  a  description 
of  our  compressor,  together  with  photo- 
graphs of  same,  would  be  worthy  of  men- 
tion in  your  paper,  and  possibly  of  interest 
to  a  number  of  its  readers,  we  submit  same 
to  you. 

This  tool  was  designed  by  Mr.  C.  E. 
Turner,  superintendent  of  motive  power 
of  the  Buffalo,  Rochester  &  Pittsburg 
Railway,  and  constructed  under  the  super- 


docs   not   close   until    pressure    has   been 
raised  to  the  normal. 

This  compressor  has  been  in  practi- 
cal operation  for  the  past  two  months  in 
the  Rochester  shops,  furnishing  all  the 
compressed  air  needed,  at  85  pounds  pres- 
sure without  compounding.  In  operation, 
this  compressor  will  raise  air  from  at- 
mosphere to  100  pounds,  without  visible 
effort.  The  machine  is  of  ample  strength 
and  occupies  but  little  space,  showing 
that  much  practical  observation  and 
thought  had  been  embodied  in  it  by  the 
designer. 


Effect  of  Piston   Clearance   on   Steam 
Consumption. 

Editors : 

An  editorial  writer  in  the  current  num- 
ber of  "Locomotive  Engineering,"  in  dis- 
cussing the  results  of  Professor  Goss' 
tests  of  locomotives,  attributes  the  greater 
economy  at  the  later  cut-off  O/3)  to  a 
smaller  percentage  of  condensation  and  to 
slightly  superheated  steam,  due  to  wire- 
drawing. The  reasoning  is  good  so  far 
as  it  goes,  but  it  acounts  for  only  a  small 
part  of  the  gain  due  to  the  later  cut-off. 

The    locomotive   engine    is    necessarily 


vision  of  J.  A.  Barhydt,  division  master 
mechanic.  It  is  on  the  oscillating  prin- 
ciple, and  has  two  cylinders  10  inches 
diameter  and  12  inches  stroke.  The  cyl- 
inders have  a  circulation  of  water  around 
and  through  the  heads  and  cylinder  bod- 
ies. The  cylinders  are  held  securely  to 
their  seats  on  the  frame  by  air  pressure 
in  two  small  cylinders  on  the  outside  of 
the  gudgeon  boxes,  the  pressure  on  the 
seats  being  uniform  under  all  variations 
of  pressure  in  the  delivery  pipes. 

The  cranks  are  set  at  right  angles  and 
aie  geared  from  line  shaft  to  a  ratio  of 
3^2  to  1.  The  compressor  is  driven  by 
two  8-inch  belts,  and  is  automatically  con- 
trolled by  a  very  neat  and  simple  device, 
which  will  allow  of  only  a  variation  of  4 
pounds  of  air  in  the  pipe  line  at  any  time. 
The  undesirable  feature  of  belted  air  com- 
pressors— the  slipping  of  belts — is  avoided 
by  a  valve  which  releases  the  compressor 
of   all   air   pressure    when    stopping,   and 


A  NOVEL   AIR   COMPRESSOR. 

Mr.  Turner  is  a  strong  advocate  of  the 
use  of  compressed  air  in  shops,  and  to  this 
end  has  constructed  storage  reservoirs, 
out  of  old  locomotive  boilers.  These  are 
placed  at  different  convenient  points  about 
the  shops.  In  furtherance  of  this  equip- 
ment, there  are  about  3,000  feet  of  1 54- 
inch  pipe  throughout  the  yard  for  testing 
air  brakes  on  the  cars;  the  pipe  system 
having  suitable  connections  at  every  point 
where  air  is  likely  to  be  required.  The 
accessories  used  in  the  car  tests  embrace 
an  engineer's  brake  valve,  a  small  reser- 
voir and  a  duplex  air  gage;  these  are  per- 
manently secured  to  a  small,  easily  port- 
able, barrow-like  vehicle,  which  is  taken 
to  any  part  of  the  yards  by  the  inspector 
when  making  tests  of  car  brakes.  The 
pipe  lines  are  all  connected  to  the  reser- 
voirs, which  are  supplied  by  air  pressure 
from  the  compressor. 

J.  A.  Barhydt,  M.  M. 

Rochester,  X.    J". 


one  with  large  clearance,  probably  10  per 
cent,  of  the  piston  displacement,  and  in 
many  cases  even  more.  Clearance  is  a 
very  decided  factor  in  determining  the 
best  ratio  of  expansion,  and  it  should 
always  be  considered  in  relation  to  the 
point  of  cut-off,  and  not  piston  displace- 
ment. With  small  clearance,  the  best  re- 
sults are  obtained  with  an  earlier  cut-off; 
and  with  a  large  clearance,  economy  calls 
for  a  longer  steam  admission. 

For  illustration  we  will  take  the  locomo- 
tive, assuming  the  clearance  to  be  10  per 
cent,  of  the  piston  displacement:  With  a 
cut-off  at  %  the  stroke  (6  inches),  just  40 
per  cent,  of  the  total  steam  admitted  goes 
into  the  dead  space,  clearance,  and  from 
which  we  get  very  little  in  the  way  of  im- 
pulse against  the  piston;  with  a  cut-off  at 
Yi  stroke  (8  inches),  only  30  per  cent,  of 
the  steam  admitted  is  required  to  fill  the 
clearance  space;  if  we  carry  the  cut-off 
still   later,   say  to   J4   stroke   (12  inches), 
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then  only  20  per  cent,  will  go  into  the  dead 
space.  It  is  possible  that  if  Professor 
Goss  had  delayed  the  cut-off  still  more, 
and  admitted  steam  at  boiler  pressure,  his 
results  might  have  made  a  pound  of  coal 
still  more  valuable. 

The  question  of  valve  leakage  bears  on 
steam  economy,  and  here  again  the  point  of 
cut-off  exerts  an  influence.  Leakage  is  al- 
ways induced  by  higher  pressure  on  the 
confined  side,  and  lower  pressure  on  the 
opposite  side.  An  early  cut-off  makes  the 
greatest  difference  in  these  two  pressures, 
and  a  later  cut-off  tends  to  equalize;  hence, 
we  are  safe  in  assuming  that  if  there  is  any 
tendency  for  steam  to  leak  past  the  valve, 
a  much  smaller  percentage  will  thus  es- 
cape when  the  later  cut-off  is  employed. 
It  is  probable,  however,  that  the  greatest 
part  of  the  gain  from  the  later  cut-off  is 
due  wholly  to  the  fact  that  a  smaller  per- 
centage, of  the  steam  admitted  to  the  cyl- 
inder is  called  upon  to  fill  the  clearance 
space. 

If  Professor  Goss  had  tested  an  engine 
with  small  clearance,  say  2  per  cent.,  his 
results  would  have  been  very  different. 
We  have  only  to  study  a  catalog  of  build- 
ers of  engines  with  small  clearance  for 
evidence.  Simple  "Corliss"  engines,  and  to 
these  may  be  added  the  "Buckeye,"  rarely 
run  with  a  cut-off  later  than  %  stroke,  and 
the  majority  of  them  cut  off  steam  earlier. 
These  types  of  engines  are  never  com- 
pounded when  run  non-condensing.  On 
the  other  hand,  engines  with  large  clear- 
ance, when  large  powers  are  called  for, 
are  usually  compounded  and  are  run  non- 
condensing.  A  decided  gain  always  fol- 
lows the  compounding  of  engines  whose 
construction  calls  for  more  than  the  aver- 
age clearance,  not  because  of  the  greater 
expansion  thus  obtained,  but  because 
compounding  reduces  the  clearance,  or 
rather  reduces  the  weight  of  steam  which 
goes  to  fill  the  clearance.  When  the  large 
clearance  type  of  engine  is  compounded, 
it  is  fully  the  equal  of  the  "Corliss"  simple 
engine  in  economy.  Part  of  the  gain  is, 
of  course,  due  to  the  reduction  of  the  dif- 
ference in  temperatures  in  the  cylinders. 

The  gain  from  compounding  locomo- 
tives is  largely  made  by  reduced  clear- 
ance. Greater  care  is  taken  to  keep  the 
clearance  down,  and  then  expansion  is  car- 
ried somewhat  further,  thus  reducing  the 
weight  of  steam  which  fills  the  clearance 
in  the  low-pressure  cylinder. 

Harris  Tabor. 

Elizabeth,  N.  J. 

&      §      @ 

Cotters  for  Securing  Steam  Pipes. 

Editors: 

In  view  of  the  difficulty  experienced  in 
tightening  and  slackening  steam-pipe 
joint  bolts  in  front  ends,  would  it  not  be 
preferable  to  employ  bolts  with  keyways 
punched  through  and  tapered  steel  cot- 
ters? It  would  be  possible  to  locate  the 
bolts  closer  to  the  pipe  and  they  could  be 
applied  and  removed  with  greater  facility. 


as  owing  to  the  extremely  awkward  places 
in  which  steam-pipe  bolts  are  placed 
(especially  over  tee  pipes),  it  is  frequently 
almost  impossible  to  apply  sufficient  force 
to  slacken  and  properly  tighten  screwed 
bolts.  The  corrosive  action  of  the  gases 
which  so  effectually  locks  nuts  upon  screw 
threads  would  have  but  little  effect  upon 
taper  cotters. 

Will  those  who  have  seen  cotters  tried 
in  this  capacity  please  state  results? 

S.    J.    HUNGERFORD, 

Montreal,    Can.  C.  P.  Ry. 


Peculiar  Wear  of  Valves. 

Editors: 

The  valves  in  many  of  our  passenger 
engines  wear  in  a  very  strange  manner 
(as  shown  in  inclosed  sketch  to  an  exag- 
gerated extent),  for  which  I  would  like 
an  explanation.  From  a  and  a"  outward 
both  the  valves  and  seats  wear  off  (as 
shown),  as  though  the  valves  were  tilted 
up  a  little  on  each  edge  alternately;  while 
the  bridges  and  central  portion  of  valves 
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from  a  to  a"  show  practically  no  wear 
at  all,  as  the  file-marks  are  plainly  visible 
after  engines  have  run  many  thousand 
miles.  The  valve  connections  are  ar- 
ranged on  several  engines  in  such  a  man- 
ner that  the  slight  vertical  movement  due 
to  rocker  arm  is  entirely  eliminated;  yet 
the  results  are  the  same.  Allen  valves  of 
the  same  dimensions  otherwise  apparently 
wear  more  rapidly  than  the  plain  balanced, 
and  we  believe  that  those  having  greatest 
travel,  lap  and  lead  also  show  most  wear. 
As  an  example  of  the  amount  of  balanced 
area  for  one  class  (19  inches  cylinder),  the 
face  measures  11^2x20^2,  while  balanced 
area  inside  strips  is  \yY%  x  7%,  and  leak- 
age hole  in  valve  J^.  The  different  classes 
of  engines  showing  this  wear  range  in 
valve  travel  from  s  to  6  inches;  outside 
lap,  Y%  to  1  inch;  lead,  nil  to  3-16.  The 
exhaust  cavities  are  in  every  case  line  and 
line.  Steam  pressure  from  160  to  180 
pounds. 

S.    J.    HUNGERFORD, 

Montreal,   Can.  C.  P.  Ry. 

[The  only  cause  we  can  think  of  for 
this  wear  of  valves  is  that  they  receive 
a  rocking  motion  due  to  the  vertical  mo- 
tion of  the  rocker  pin.  We  think  that 
our  correspondent  must  be  mistaken 
when  he  says  this  vertical  motion  has  been 
eliminated. — Eds.] 


Continuous  Brakes   in   Great   Britain. 

Editors : 

Upon  page  911  you  refer  to  the  use  of 
brakes  in  England.  As  to  which  brake  is 
the  best,  there  can  be  no  question.  But 
for  certain  reasons  some  of  the  companies 
in  England  choose  to  use  a  vacuum 
brake;  but  it  is  a  very  inferior  appliance 
to  the  Westinghouse.  Looking  at  the 
brake  question  from  the  sole  point  of 
which  is  the  best  brake,  there  can  be  no 
question  that  the  whole  trains  of  the  world 
ought  to  be  fitted  with  the  Westinghouse 
quick-action;  it  is  the  best  brake. 

Clement  E.  Stretton,  C.  E. 

Leicester,  England,  Nov.  12. 


Experience  With  Joy's  Valve  Gear. 

Editors: 

I  have  read  your  article,  page  885,  and 
observe  that  your  experience  in  America 
is  very  much  the  same  as  mine  in  Eng- 
land, namely,  that  Joy's  valve  gear  is  a 
very  unsatisfactory  appliance  for  locomo- 
tive engines,  and  certainly  it  would  be  of 
no  use  for  the  speeds  and  loads  that  I 
know  American  engines  have  to  work. 

On  the  Midland  Railway  of  England 
there  are  ten  express  engines,  Nos.  1667 
to  1676,  having  cylinders  19  x  26  and  7 
feet  drivers,  but  the  engines  are  failures 
on   account   of  having  Joy's   gear. 

I  am  convinced  that  the  best  valve  gear 
is  the  link  motion,  which  was  invented 
and  first  used  by  Mr.  W.  T.  James,  of 
New  York,  in  1832. 

Clement  E.  Stretton,  C.  E. 

Lei  tester,  England,  Nov.  12. 


Universal  Tools. 

Editors: 

I  send  you  herewith  photographs  of 
some  special  shop  tools.  Fig.  1  shows 
a  machine  for  rolling  boiler  tubes,  cutting 
out  boiler  tubes,  drilling  holes,  tapping 
staybolt  holes,  screwing  in  staybolts,  and 
running  valve-seat  facers  and  cylinder- 
boring  tools. 

We  consider  this  the  most  complete 
tool  for  the  purposes  named,  that  we  have 
ever  seen,  and  also  think  that  it  should 
be  a  part  of  the  equipment  of  any  shop 
using  compressed  air.  This  tool  was  de- 
signed by  Mr.  C.  E.  Turner,  superinten- 
dent of  motive  power,  and  Mr.  J.  A.  Bar- 
hydt,  division  master  mechanic  of  the  B., 
R.  &  P.  Ry.  It  was  constructed  at  the 
Rochester  shops  and  placed  in  practical 
operation  at  once.  The  actual  saving  to 
the  railway  company,  in  flues,  together 
with  removing  and  re-setting  same,  has 
made  itself  so  manifest  that  Mr.  Turner 
has  equipped  all  the  shops  on  his  line  with 
the  tool. 

The  machine  consists  of  a  main  cylin- 
der having  a  hollow  piston  through  which 
passes  a  revolving  splined  shaft.  Air  ad- 
mitted to  both  sides  of  this  piston  balances 
it  perfectly  in  any  part  of  its  travel;  there- 
fore, a  reduction  of  pressure  on  either  side 


LOCOMOTIVE    ENGINEERING. 


of  the  piston  will  cause  a  movement  for- 
ward or  back,  at  the  will  of  the  operator. 
Power  is  transmitted  from  the  revolving 
shaft  through  a  shaft  with  universal  coup- 
lings to  either  the  flue  expander  or  cutter, 
or  any  other  tool  used  in  connection  with 
the   device. 

The  cylinder  described  is  surmounted 
by  a  double  oscillating  engine  which 
drives  the  cone  shaft,  and  through  it,  a 
pair  of  spur  gears  which  in  turn  drives 
the  shaft  running  through  the  hollow  pis- 
ton in  the  cylinder  controlling  the  hori- 
zontal adjustment. 


on  staybolt  and  boiler  work,  cither  in  the 
back  shop  or  roundhouse,  on  account  of 
its  portability.  One  man  can  handle  it 
and  secure  it  to  any  part  of  an  engine, 
inside  or  outside  of  a  firebox.  The  3x3- 
inch  oscillating  cylinders  couple  direct  to 
the  driving  shaft,  on  which  is  a  three- 
step  cone,  which  is  used  on  both  of  these 
machines  to  drive  any  one  of  the  machine- 
shop  tools  at  night,  when  it  is  too  expen- 
sive or  not  expedient  to  start  up  the  shop 
engine. 

J.  A.   BARHYDT,  M.  M. 
Rochester,  N.  J. 


sc  rewed    up    with    a    pipe    or    alligator 
wrench.     This  brings  the  tube  in  line,  and 
there  will  be  no  trouble  of  any  of  them 
leaking. 
The  hollow  tap  is  a  useful  tool.    It  is 


Fig.  1. 
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the    invention    of    the    boilermaker    fore- 
man, Mr.  Salomon  Keck,  of  the  N.  C.  R. 

shops. 

J.    A.     HlSENAKKK. 

Elmira,  N.    I. 

[Wc  have  illustrated  this  tool  and  pub- 
lished the  letter  because  we  are  always 
willing  to  show  up  any  improved  appli- 
ances made  by  railroad  men.  At  the 
same  time  we  must  enter  an  earnest  pro- 
test against  this  manner  of  fastening  the 
tubes  that  support  the  brick  arch  in  a  fire- 


Attachment  can  be  made  to  either  the 
top  or  bottom  shaft,  making  possible  a 
great  range  of  power  and  speed  for  any 
operation.  One  very  objectionable  fea- 
ture in  most  air  engines,  not  in  evidence 
in  this  little  motor,  is  the  noise  from  the 
exhaust.  In  this  engine  it  is  muffled  in 
such  a  manner  as  to  be  comparatively 
noiseless,  and  that  without  causing  back 
pressure,  by  passing  it  down  by  a  parti- 
tion in  the  chamber  seen  between  the  cyl- 
inders. 

The  tool  is  well  adapted  to  driving  the 
Stowe  flexible  shaft,  it  being  only  neces- 
sary to  make  direct  connection  with  the 
shaft,  thus  doing  away  with  the  rope  drive 
and  consequent  breaking  of  couplings, 
dropping  of  counterweight,  etc.  In  the 
picture  are  seen  some  of  the  accessories 
used  with  this  tool;  at  the  right  is  a  drill 
and  the  flue  cutter  used  at  the  back  flue 
sheet,  and  at  the  left  is  seen  a  staybolt  tap 
and  the  flue  cutter  used  at  the  front  flue 
sheet  to  cut  flues  to  length  while  in  the 
boiler. 

This  device  has  been  patented  by  Mr. 
Turner,  who  will  be  glad  to  furnish  to 
those  interested,  any  information  as  to 
cost  and  the  saving  resulting  from  its  use. 

Fig.  2  is  another  useful  little  air-driven 
tool  of  the  same  general  character  as  Fig. 
I,  except  that  it  is  lighter  and  more  com- 
pact. It  is  in  use  driving  drills,  Stowe 
flexible  shafts,  cylinder-boring  and  valve 
facing  machines,  and  is  specially  valuable 


Fig.  S. 


Fastening;  Brick-Arch  Tubes. 

Editors: 

The  accompanying  sketch  represents 
one  of  the  arch  tubes  A  in  locomotive 
firebox,  and  what  we  illustrate  is  the  hol- 
low tap  C,  which  is  threaded  inside,  so  it 
screws  over  the  end  of  arch  bar.  The 
outside  of  the  hollow  tap  is  made  in  the 
same  style  as  any  other  common  taper 
tap  of  that  size.  After  the  collar  nut  D 
is  screwed  up.  the  hollow  tap  C  is  to 
re-tap  the  hole  in  throat  sheet  E.  and  in 
that  way  tap  the  hole  in  center  line  with 
tube.  The  tap  is  then  taken  off.  and  a 
collar  nut  like  D  is  put  on  its  place  and 


box.  It  is  an  exceedingly  dangerous 
practice  to  cut  a  thread  on  any  tube  for 
this  purpose,  as  the  thread  in  numerous 
instances  has  led  to  breakage,  which  re- 
sulted in  scalding  the  enginemen.  The 
proper  way  to  secure  these  tubes  is  by 
expanding  them — the  same  as  the  boiler 
tubes  are  secured.  We  do  not  believe 
that  a  railroad  company  would  be  able  to 
clear  itself  in  a  case  for  damages  caused 
by  an  accident  happening  through  a  tube 
breaking  that  had  a  thread  cut  on  the 
end  of  it.  Self-interest,  if  nothing  else, 
ought  to  induce  railroad  companies  to 
adopt  the  safe  method. — Eds.] 
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Flue-Cutting  Machine. 

A  machine  for  cutting  off  flue  ends  is 
shown  herewith,  that  is  gotten  up  on 
different  lines  than  are  followed  in  the  gen- 
erally accepted  practice  for  such  a  tool. 
It  was  designed  by  Mr.  Aldrich,  the  fore- 
man boiler-maker  of  the  Lehigh  Valley 
Railroad  shops  at  East  Buffalo,  which  are 
under  the  supervision  of  Master  Mechanic 
Jno.  Campbell. 

The  old-time  method  of  carrying  the 
rear  end  of  the  cutter  shaft  on  trunnions, 
and  raising  and  lowering  the  cutter  by 
means  of  a  screw,  was  not  satisfactory,  on 
account  of  the  lost  motion  so  easily  ac- 
quired by  the  parts  actuating  the  cutter. 

This  machine,  it  will  be  seen,  is  not 
open  to  the  objections  cited,  to  the  same 
extent  as  the  other,  for  the  reason  that  the 
cutter  shaft  is  closely  fitted  up  in  boxes 


In  Schenectady  Locomotive  Works. 

During  a  recent  visit  to  the  Schenec- 
tady Locomotive  Works,  I  found  that  the 
works  were  not  by  any  means  busy,  but 
they  have  experienced  considerable  im- 
provement since  the  election.  I  found 
them  working  on  a  group  of  ten-wheelers 
for  the  Michigan  Central,  and  engines 
of  the  same  type  for  the  Lake  Shore  & 
Michigan  Southern.  They  have  received 
an  order  from  the  Southern  Pacific  for 
five  very  heavy  ten-wheelers,  and  they 
have  some  engines  in  the  erecting  shop  for 
the   Portland  &  Rumford  Falls. 

The  drawing  office  and  pattern  shop 
are  rushed  with  work,  getting  ready  for 
the  immense  mastodon  engines  to  be  built 
for  the  Northern  Pacific.  The  cylinders 
of  these  engines,  which  are  compound, 
will  be  23  and  34  inches  diameter  by  30 


large  enough  for  the  outside  of  the  fire- 
box, so  they  had  to  put  in  seamed  ones. 
The  welts  are  10]  x  63J,  fe  inch  thick,  and 
i6i  x  58$,  ,'•'<,  inch  thick. 

I  noticed  that  several  new  practices  have 
been  introduced  into  the  shops  since  I 
last  visited  them.  In  the  boiler  shop 
there  is  a  special  form  of  Hilles  &  Jones 
drilling  machines,  which  is  used  to  drill 
out  all  the  holes  for  longitudinal  seams. 
They  punch  a  small  hole  first  and  then 
finish  it  with  a  twist  drill.  When  the 
seams  that  have  punched  holes  are  bolted 
together,  a  reamer,  driven  by  an  electric 
motor,  is  used  to  ream  the  holes  true. 
This  effects  a  radical  improvement  in 
boiler-making,  as  the  men  never  need  to 
use  the  drift  before  putting  in  the  rivet. 
They  are  very  careful  now  about  reaming 
all  bolt  holes  to  gage  sizes.     As  the  bolts 
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that  are  always  in  line,  and  the  flue  is 
raised  to  the  cutter,  which,  under  the  con- 
ditions named,  is  in  the  best  possible  shape 
to  do  work.  Such  is  the  opinion  of  the  de- 
signer of  this  machine,  after  a  wide  ex- 
perience with  both  types. 

The  arrangement  for  raising  the  flue 
during  the  cutting-off  process  is  about  as 
simple  as  could  be  desired  to  do  the  work. 
It  is  made  up  of  two  rollers  carried  by  a 
frame  which  is  connected  to  a  treadle  by 
a  rod;  the  treadle  having  such  a  leverage 
that  a  slight  pressure  with  the  foot  suffices 
to  raise  the  flue  against  the  cutter  with 
enough  pressure  to  quickly  make  the  cut. 
There  are  thought  to  be  many  advantages 
in  using  the  foot  for  this  purpose,  and 
leaving  the  hands  free  to  manipulate  the 
flue. 


An  improved  form  of  pneumatic  tool 
suitable  for  calking,  beading  tubes  and 
similar  work  has  been  patented  by  Ches- 
ter B.  Albree,  Allegheny,  Pa. 


inches  stroke.  The  proportions  for  the 
engines  throughout  are  so  much  greater 
than  anything  hitherto  built  in  the  works, 
that  a  great  many  new  pattern  and  de- 
signs are  necessary.  A  cylinder,  34  inches 
diameter,  is  something  new  in  locomotive 
building,  and  it  looks  like  a  huge  hogs- 
head. They  had  one  of  the  cylinder  pat- 
terns in  the  molding  sand,  and  was  nearly 
ready  for  pouring.  This  will  be  the  larg- 
est casting  ever  made  for  a  locomotive. 

The  boiler  for  this  engine  will  be  72 
inches  in  diameter  at  the  smokebox  end, 
and  will  have  a  great  extended  wagon  top. 
An  idea  of  the  dimensions  of  this  huge 
boiler  can  be  had  from  seeing  dimensions 
of  some  of  the  plates.  The  plate  for  the 
first  ring  is  224!  x  71 J  inches,  {^  inch 
thick;  for  the  third  ring  it  is  24154x64 
inches,  \%  inch  thick  ;  the  bottom  sheet  is 
10554  x  25 ',4  inches  and  J4  inch  thick; 
the  tube  sheet  is  7554  inches  diameter  and 
T9,f  inch  thick  ;  the  top  sheet  is  1251x115 
inches  and  T9S  inch  ^  thick  ;  the  two  side 
sheets  are  123I  x  73}  inches  and  T\  inch 
thick.     They  could  not  get  a  single  sheet 


are  all  turned  to  gages,  no  fitting  is  neces- 
sary. 

They  have  lately  put  in  a  new  Bement 
&  Miles  miller,  very  powerful  and  stiff, 
for  milling  mud  rings.  Most  of  the  mud 
rings  are  planed  top  and  bottom  and  then 
milled  in  the  sides.  This  practice  entails 
a  good  deal  of  work,  but  it  insures  a  very 
good  job.  In  connection  with  this  opera- 
tion, I  noticed  they  have  changed  the 
radius  of  the  inside  corners  from  i54  to 
2%  inches.  They  say  that  the  sheet  can 
be  fitted  much  better  with  the  greater 
radius  than  with  the  smaller  one. 

They  are  doing  a  great  deal  of  forming 
work  with  their  large  hydraulic  press, 
and  every  week  brings  new  uses  to  which 
this  useful  apparatus  can  be  applied.  They 
are  making  dome  caps  and  all  sorts  of  cas- 
ings under  the  hydraulic  press,  besides  the 
forming  of  boiler  heads,  gussets,  sheets, 
etc.  The  work  turned  out  in  this  depart- 
ment is  very  handsome  and  artistic  in  ap- 
pearance. 

They  had  a  curious  experience  in  the 
forming  of  a  base  for  smokestacks,  which 
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is  now  made i  "i  pressed  steel.     When 

they  first  tried  to  make  it,  they  began  by 
punching  an  oblong  hole  as  near  the  con- 
tour of  the  base  as  they  could  make  it. 
Every  time  the  metal  was  put  under  the 
press,  the  base  came  out  cracked.  One  of 
the  workmen  had  been  reading  a  book 
about  making  forms  under  the  hydraulic 
press,  which  said  that  holes  ought  all  to 
be  punched  round.  This  was  tried  and 
they  had  no  more  broken  stack  bases. 

They  use  small  electric  motors  for 
nearly  every  purpose  where  work  has  to 
be  done  that  cannot  be  put  under  a  heavy 
tool.  The  electric  motor,  with  them,  has 
dispensed  almost  entirely  witli  hand  drill- 
ing and  reaming. 

The  air  hoists  are  used  in  a  very  sys- 
tematic fashion,  although  the  shops  are 
particularly   well   supplied   with   traveling 


This  is  a  very  good  illustration  of  the 
extraordinary  accuracy  attained  in  fitting 
up  the  essential  parts  of  a  locomotive.  We 
are  not  surprised  to  find  parts  'I  I 
mac  bine  c,r  typewriter  made  to  the  thOU 
sandth  of  an  inch,  but  it  is  marvelous  to 
find  the  same  accuracy  with  the  large 
forms  used  in  locomotive  use. 

They  are  doing  a  great  deal  of  work  in 
the  testing  department,  and  it  is  done  very 
systematically.  They  keep  records  of 
tests  of  all  sheets  used  in  boilers,  and  of 
the  material  of  every  part  likely  to  break. 
This  has  already  borne  very  good  fruit, 
in  preventing  manufacturers  from  sending 
material  that  has  not  been  properly  in- 
spected and  tested. 

I  notice  they  are  cutting  off  the  ends 
of  flues  with  a  revolving  cutter  having  one 
side  beveled  and  the  other  perfectly  flat. 


n,  with  the  admission  and  exhaust 
passages  SO    i  paratc  '1  that  lagging  I 
placed  between  I  his  may  effect  a 

saving  of  steam  by  preventing  condensa- 
th«  theory.  It  seems 
to  be  rather  far-fetched.  Be  that 
as  it  may,  there  is  demand  for  that  style 
of  cylinder,  and  the  locomotive  builders 
have  to  meet  it.  It  greatly  increases  the 
danger  of  failure  in  casting  cylinders. 

A.  S. 


Valve-Stem  Guide. 

The  device  shown  in  our  engraving, 
was  designed  on  the  Old  Colony  Railroad 
for  the  purpose  of  relieving  valve-stem 
packing  of  the  weight  of  the  parts  usually 
supported  by  the  same,  and  thus  insure 
longer  life  to  the  packing  by  saving  undue 
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cranes.  Above  every  tool  where  work  is 
done  that  one  man  cannot  lift  easily,  there 
is  an  air  lift,  most  of  them  being  made 
from  brass  tubing. 

While  loungingaround  the  machine  shop, 
I  got  watching  a  man  boring  the  brasses 
of  solid-ended  rods,  and  I  was  struck  with 
the  extraordinary  care  he  exercised  in 
measuring  for  the  center.  When  talking 
to  Mr.  White,  the  assistant  superintendent, 
about  the  great  care  with  which  the  work 
was  done,  he  said  that  they  required  ab- 
solute accuracy  in  the  boring  of  these 
holes.  To  show  how  close  the  work  was 
done,  he  took  two  sets  of  side  rods  for  a 
ten-wheeler,  with  the  front  and  back  pins 
15  feet  centers;  then  the  workman  took 
plugs  1-64  inch  larger  than  the  crank  pins, 
and  put  one  into  each  of  the  holes,  and 
they  went  down  through  the  brasses  of 
both  sets  of  rods.  The  fit  was  just  suffi- 
cient to  make  the  plug,  by  its  own  weight, 
slide    down     through    the    two    bearings. 
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VALVE-STEM   GUIDE. 

Mr.  White  tried  a  cutter  of  this  kind  years 
ago,  but  it  did  not  occur  to  him  to  make 
one  side  flat,  and  it  always  left  a  burr  which 
had  to  be  ground  or  filed  off.  It  struck 
some  long-headed  man  to  make  the  little 
change,  and  now  the  flues  are  cut  off  per- 
fectly smooth.  I  do  not  know  whether  or 
not  that  cutter  has  been  patented,  but  if  it 
has,  those  who  have  tried  revolving  cut- 
ters previously  would  be  inclined  to  claim 
the  invention.  This  has  been  the  experi- 
ence with  a  great  many  celebrated  inven- 
tions. One  man  or  set  of  men  produce  an 
appliance  which  is  nearly  perfect,  but  not 
quite;  another  man  comes  along  and 
makes  what  seems  a  very  trifling  change, 
but  it  is  just  the  difference  that  makes  the 
failure  into  a  success.  This  was  the  his- 
tory of  the  development  of  the  pop  safety 
valve,  of  the  balanced  slide  valve,  and  of 
a  great  many  other  things  that  might  be 
mentioned. 

They  have  lately  got  out  a  new  cylinder 
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wear.  To  reach  that  end,  the  valve  stem 
was  increased  J4  inch  in  diameter  for  a 
distance  of  7J4  inches  from  the  yoke,  and 
a  sleeve,  made  to  a  sliding  fit  on  the  en- 
larged portion,  was  held  in  position  by 
two  nuts  against  the  outer  end. 

The  sleeve  was  also  made  an  easy  fit 
in  a  casting  made  to  receive  it  and  the 
packing.  This  arrangement  formed  a  per- 
fect guide  for  the  valve  stem,  and  left  the 
packing  to  exercise  its  functions  as  pack- 
ing, and  not  take  any  wear  other  than  that 
due  to  the  reciprocating  motion  of  the 
valve  stem.  The  sleeve  and  guide  as 
shown  has  a  record  of  ten  years'  wear 
without  renewal. 

$  g  | 

The  consolidation  locomotives  on  the 
New  York,  New  Haven  &  Harttord  haul 
trains  weighing  1,800  tons  at  a  speed  of 
25  miles  an  hour.  The  engines  are  re- 
ported to  be  doing  their  work  very'  satis- 
factorily. 
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Tool  for  Truing  Crank  Pins. 

Master  Mechanic  John  Campbell  is 
us'ng  the  primitive  but  very  efficient 
tool  shown  in  our  cut,  for  truing  up  worn 
crank  pins,  at  his  East  Buffalo  shops. 
This  device  has  not  received  the  attention 
it  is  properly  entitled  to,  the  tendency  be- 
ing to  strain  after  something  more  ex- 
pensive  and   complicated,    that    will    not 
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give  any  better  results.  This  tool  is  se- 
cured to  the  quartering  bar  on  the  wheel 
lathe  by  means  of  a  split  clamp  and  key, 
and  will  do  as  good  a  job  as  any  other 
device.  Its  simplicity  puts  it  within  the 
reach  of  all. 


Origin  of  the  Word  "Tram." 

In  a  recent  issue  of  "London  Engi- 
neering," a  correspondent  makes  the  state- 
ment that  the  word  "tram"  originates 
from  the  word  "Outram,"  an  owner  of 
that  name  having  been  a  pioneer  in  the 
construction  of  early  railroads. 

This  is  one  of  the  far-fetched  theories 
respecting  names,  that  has  no  foundation 
except  in  the  ingenious  imagination  of 
certain  writers.  The  word  "traam," 
meaning  the  handle  of  a  wheelbarrow  or 
sled,  is  Scandinavian,  and  has  been  known 
ever  since  the  articles  to  which  the  name 
is  applied  were  used.  It  has  also  been 
used  in  Scotland  for  centuries  as  applied 
to  the  shafts  of  carts,  wheelbarrows, 
ploughs,  etc.  Burns,  in  his  "Inventory," 
says: 

"An  auld  wheelbarrow,  mair  for  token; 
Ae  leg  an'  baith  the  trams  are  broken." 

In  1555  the  following  note  was  written 
in  connection  with  an  English  institution: 
"To  the  amendinge  of  the  highwaye  or 
tram  from  the  weste  ende  to  Bridgegait, 
in  Barnard  Castle,  20s." 

From  this  testimony  it  would  appear 
that  the  word  "tram"  has  probably  been 
used  since  implements  with  parallel  han- 
dles were  employed,  and  it  has  no  doubt 
originated  from  the  word  "trammel." 
The  French  use  the  word  "tramme"  in 
the  sense  that  we  use  "tram,"  and  it  is  to 
be  found  in  old  books  written  in  that 
language.  Instead  of  the  name  "Out- 
ram" giving  us  the  expression  "tram," 
it  probably  originated  from  the  word  as 
many  other  surnames  have  come  from  the 
occupation  people  followed.  In  old  times 
in  Scotland,  when  two  men  were  required 
to  manage  a  plough,  one  man  was  within 
the  trams,  the  other  was  out-tram  man. 
Nothing  is  more  natural  than  that  some 
man    doing    that    work    should    get    the 


name  "Outram"  until  it  became  his  re- 
cognized surname. 

$     §     $ 

Variable  Counterbore. 

A  method  for  reducing  counterbores  to 
their  lowest  terms  is  in  vogue  in  the  Sayre 
shops  of  the  Lehigh  Valley  Railroad.  It 
is  accomplished  by  making  one  drill  shank 
do  duty  for  any  size  of  counterbores.  The 
shank  is  slotted  at  its  lower  end  for  the 
cutters,  which  are  of  a  common  thickness, 
after  which  it  is  tapped  for  a  stud  to  re- 
ceive the  guiding  tits,  which  are  made  of 
sizes  to  suit  all  demands,  and  this  con- 
stitutes the  variable  feature  of  the  tool. 

These  tits  are  made  hollow  and  tapped 
out  to  screw  on  the  stud  in  the  shank, 
and  are  fitted  with  a  shoulder  to  bear  on 
the  bottom  edge  of  the  cutter,  which  is 
faced  true  to  receive  it.  The  stud  con- 
struction can  be  replaced  by  a  solid  piece 
turned  on  the  end  of  the  shank,  and 
threaded  for  the  tits;  but  as  careless  hand- 
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One  pipe  is  placed  in  a  central  position 
with  reference  to  the  remainder  of  the 
tools,  and  run  down  to  the  floor.  The 
shavings  from  these  tools  are  conveyed  to 
the  pipe  by  the  men  who  handle  the  tools; 
each  man  is  thus  held  responsible  for  the 
appearance  of  the  space  controlled  by 
him  and  his  machine. 

A  strict  insistence  on  cleanliness  is  one 
of  the  rules  that  are  never  relaxed  by  the 
management  of  these  shops;  the  neat  ap- 
pearance of  the  men  and  surroundings 
bear  witness  to  the  statement  that  there 
are  no  shops  in  this  country  that  excel 
these  in  this  particular — and  this  applies 
to  the  whole  plant,  car  shops  and  machine 
shops  alike. 

In  the  car-erecting  shop,  no  horses  or 
trestles  are  used;  a  car  body  is  elevated 
with  air  jacks  sufficiently  high  to  reach 
rods  hanging  from  the  roof  truss,  by 
which  it  is  suspended  until  the  trucks  are 
again  run  under  the  car.  This  system  is  a 
good  one  to  give  access  to  the  bottom  of 
a  car,  but  it  is  open  to  criticism,  aside 
from  the  fact  that  few  roof  trusses  are  con- 
structed with  a  margin  of  strength  more 
than  sufficient  to  hold  themselves  in  the 
air. 


Die  for  Trimming  Brake-Lever   Ends. 

A  very  neat  device  for  trimming  the 
ends  of  brake  levers  into  a  semblance  of 
symmetry  is  used  at  the  smith  shop  of  the 
Buffalo,  Rochester  &  Pittsburg  Railway, 
at  Rochester,  N.  Y.  It  is  given  herewith 
as  designed  by  the  foreman  blacksmith 
and  used  on  the  steam  hammer. 

The  plan  view  shows  a  block  with  a 
die  which  is  rectangular  on  three  sides  and 
concaved  on  the  fourth,  the  concave  part 
being  the  cutting  face  that  trims  the  ends 
of  the  lever.  The  section  shows  the  block 
and  die  and  also  a  portion  of  the  brake 
lever.  In  the  operation  of  trimming,  the 
lever  is  placed  in  the  opening  of  the  block 
and  a  pin  passed  through  the  block  and 
lever,  holding  the  latter  firmly,  and  the 
die  is  then  driven  down  past  the  project- 


ling  is  certain  to  break  it  off  and  make  a 
stud  necesary,  the  form  as  shown  was 
adopted,  making  one  of  the  best  con- 
structed and  handiest  tools  of  the  kind. 

§     i     i 

Wood-Working  Shop  Notes. 

The  practice  of  piping  all  wood-working 
tools  to  the  shaving  exhauster  does  not 
find  favor  in  the  eyes  of  Master  Mechanic 
Griffith,  of  the  Delaware,  Lackawanna  & 
Western  Railroad  at  East  Buffalo.  The 
ground  is  taken  that  he  can  use  his  shop 
power  to  better  advantage  on  his  tools 
than  on  the  exhaust  system.  The  piping 
i?  only  used  to  take  the  refuse  from  the 
sill  dresser,  gainer  and  matcher,  and  the 
fan  is  never  run  except  when  these  tools 
are  in  operation. 
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ing  end  of  the  lever,  taking  off  the  stock 
neatly  and  accurately  at  a  constant  radius 
for  each  end.  A  trimmed  lever  has  the 
appearance  of  having  been  slotted,  so 
smoothly  is  the  work  done. 


A  Brazing  Furnace. 

One  of  the  best  devices  in  the  way  of  a 
furnace  for  brazing  purposes,  that  we 
have  seen,  is  shown  herewith.  It  was 
found  in  operation  at  the  Buffalo,  Roches- 
ter &  Pittsburg  shops  at  Rochester,  N.  Y., 
where  it  is  said  to  surpass  the  best  results 
obtained  with  coke  or  charcoal. 

The  little  affair  was  made  of  two  No. 
10  steel  plates,  bent  around  two  wrought- 
iron  rings  and  riveted  to  same,  the  rings 
serving  the  purpose  of  two  heads,  leaving 
a  cylindrical  space  between  the  inner  and 
outer  plates,  the  former  of  which  was 
perforated  over  its  entire  surface  with 
holes  ^  inch  in  diameter,  about  ;^-inch 
centers. 

A  substantial  support  held  the  arrange- 
ment at  a  convenient  working  height 
above  the  bench.  An  air  pipe  was  tapped 
into  the  under  side  of  the  cylinder,  and 
just  below  the  latter,  this  pipe  was  joined 
by  a  connection  with  the  (illuminating) 
gas  main.  At  this  junction  of  the  two 
pipes  was  a  valve  for  controlling  the  ad- 
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Some  Smith-Shop  Dies. 

We  illustrate  a  couple  of  dies  taken  at 
random  from  a  large  collection  of  special 
forming  tools,  for  the  purpose  of  laying 
emphasis  on  our  contention  that  dies  are 
the  thing  for  rapid  production  of  work  in 
the  blacksmith  shop.  The  samples  shown 
are  not  possessed  of  any  particular  virtues 
over  the  lot  of  which  they  are  a  part,  but 
are  simply  well-made  dies,  designed  by  the 
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mission  of  gas,  and  in  the  air  pipe  near 
this  point  was  a  nozzle  to  carry  the  air 
beyond  the  entrance  of  the  gas. 

Regulating  the  admission  of  air  and 
gas  in  proper  quantities,  a  heat  is  devel- 
oped that  will  cause  spelter  to  get  a  move 
on  itself  as  quickly  as  by  any  means  we 
know  of,  and  with  the  advantage  that  it 
is  equalized — no  one  place  hotter  than 
another. 

For  brazing  of  pipe  work,  and  all  kinds 
of  sheet  joints,  this  furnace  is  thought  to 
have  no  superior. 


A  paper  read  at  the  meeting  of  the 
Society  of  Mechanical  Engineers,  last 
month,  on  "Efficiency  of  the  Boiler 
Grate,"  gave  particulars  'of  a  great  many 
boiler  tests.  According  to  the  author, 
the  tests  went  to  show  that  a  consumption 
of  13  pounds  of  anthracite  per  foot  of 
grate  per  hour  was  the  most  economical 
rate,  and  that  with  bituminous  coal  23.8 
pounds  per  hour  in  the  same  area  gave 
the  most  economical  results. 
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Fig.   1. 

foreman  of  the  motive  power  blacksmith 
shop  at  Sayre,  Pa. 

It  will  be  noted  that  care  is  taken  to 
specify  the  department  in  which  the  shop 
is  located,  for  the  reason  that  the  Lehigh 
Valley  Railroad  has  two  smith  shops  at 
the  point  named  above,  and  both  are  pre- 
sided over  by  men  who  are  up  in  their 
business. 

Fig.  I  is  a  die  for  making  packing 
wrenches  on  the  steam  hammer,  for  which 
purpose  scrap  spring  steel  is  used.  These 
dies  are  made  solid,  and  when  the  cutting 
edges  show  signs  of  fatigue,  they  are 
planed  on  the  face  and  the  edges  are 
brought  up  to  cutting  shape  again.  The 
upper  die  has  the  contour  of  the  part  to 
be  made,  and  is  guided  into  true  alignment 
with  the  opening  in  the  lower  die,  by 
means  of  guide  pins  in  the  latter  which 


Fig.  2. 

work  in  corresponding  holes  in  the  upper 
die. 

The  dies  in  Fig.  2  are  also  used  on  the 
steam  hammer  to  work  up  old  spring  steel 
into  a  combination  packing  hook  and 
wrench.  The  wrench  part  is  at  the  center 
of  the  blank  shown  in  outline  on  the  plan 
view,  the  opening  of  which  will  take  any 
nut  from  'A  inch  to  %  inch.  After  the 
blank  is  cut  out,  the  ends  are  drawn  out 
as  shown  in  the  finished  article  below  the 
dies.  These  hooks  are  very  popular  on 
the  road;  it  is  said  that  no  dope  bucket  or 
engine  kit  is  complete  without  it. 


The    New   Performance    Sheet—Where   Light 

Trains   Were   Not  Wanted— More  Way» 

than  One  to  handle   Men. 

BV    JOHN     AI.li.UN  I)  V.  K  . 

The  last  time  I  wrote  you,  Skeevers  and 
the  boys  were  wrestling  with  the  fuel  and 
oil  economy  problem. 

Skeevers  got  up  his  dollar  performance 
sheet  and  left  out  all  reference  to  pints, 
pounds  and  tons.  At  the  top  of  the  sheet 
he  had  a  plain  statement  of  the  kind  of 
fuel  used  and  the  price  per  ton,  the  kinds 
of  oil  used  and  its  cost  per  gallon.  Op- 
posite the  numbers  of  the  engines  came 
the  name  of  the  engineer,  as  usual;  then 
the  fireman's  name;  following  was  the 
monthly  cost  for  fuel,  oil.  supplies,  repairs, 
etc.;  then  the  cost  per  mile  for  oil  and 
fuel,  and  finally  the  cost  per  ton  hauled 
per  mile  for  both. 

Skeevers  allows  a  certain  amount  of 
fuel  and  a  certain  amount  of  oil  per  mile 
for  each  class  of  engine  for  running  the 
engine,  and  then  bears  down  hard  on  the 
cost  of  fuel  and  oil  for  hauling  tons  of 
freight  miles — that's  what  counts. 

The  first  two  months  Skeevers  did  not 
allow  for  running  the  engines  at  all,  and 
some  curious  things  happened. 

In  the  first  place  the  men  soon  dis- 
covered that  the  fellow  with  the  lightest 
trains  made  the  worst  records,  and  the 
peculiar  anomaly  of  an  engineer  kicking 
because  he  had  light  trains  was  presented 
when  Hank  Bitters  came  into  Skeevers' 
office  and  "made  a  holler,"  as  he  called  it, 
because  his  local  train  was  always  light 
one  way,  and  he  explained  his  poor  record 
to  Skeevers  thus: 

"Mr.  Skeevers,  it's  like  this:  If  I  run  my 
consolidation  over  the  division  light,  it 
takes  considerable  coal  and  oil;  if  I  pull 
six  cars,  the  amount  used  by  the  engine  is 
divided  up  between  the  six  loads,  and  if  I 
pull  twenty,  it's  divided  up  into  twenty 
parts.  The  fellow  with  the  full  train  haj 
the  advantage  every  time.  Now,  I'm  on 
local  one  way,  and  usually  have  a  very 
light  train  most  of  the  time.  You  ought 
to  allow  so  much  coal  and  oil  a  mile  for 
engines,  anyhow,  and  just  count  what  a 
fellow  uses  in  doing  work  that  the  com- 
pany gets  paid  for.     What  d'ye  think?" 

Skeevers  thought  Bitters  was  right,  and 
said  so. 

One  day.  as  Skeevers  was  going  through 
the  roundhouse,  the  boiler  washer  was 
blowing  off  an  engine,  and  the  house  was 
full  of  fog  and  noise.  From  the  depths  of 
this  gloom  Skeevers  heard  the  sonorous 
voice  of.  Rory  Moore,  the  traveling  en- 
gineer, jacking  up  a  runner  for  a  poor 
oil  record.     Skeevers  listened: 

"Now,  Tom.  this  is  the  last  time  I'm 
a  goin'  to  tell  you,"  said  Rory.  "You've 
had  notis  enough.  Git  right  down  to 
business,  and  use  as  little  oil  as  any  of  'em. 
or  I'll  pull  you  off  the  run.  Seel  The 
'old  man'  (meaning  Skeevers)  is  a  goin' 
to  have  results  or  jobs.  I  don't  care  if 
you  have  a  new  engine;  the  road's  goin'  to 
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have  less  oil  used.  Cut!  Well,  let  her 
cut;  don't  you  use  the  oil,  or  I'll  pull  you 
off.  Remember  that.  Why,  when  I  used 
to  run  the  '16'  I  could" 

Skeevers  didn't  wait  to  hear  that;  he 
knew  it  was  twenty  years  since  Rory  had 
run  anything,  and  that  he  couldn't  get 
over  the  road  with  any  kind  of  a  modern 
engine  in  anything  like  modern  time  or 
with  modern  economy. 

Skeevers  waited  until  afternoon,  and 
then  sauntered  around  to  that  same  engine 
and  called  Tom  down.  Tom  was  ugly 
mad  at  what  Rory  had  said — came  down 
with  a  bad  grace. 

"Tom,"  said  Skeevers,  pleasantly, 
"would  you  mind  going  down  on  the 
Coal  Creek  branch  for  a  week  or  two, 
as  a  special  favor  to  me?" 

"Well,  I  don't  know,  Mr.  Skeevers;  but 
I — say,  does  old  Rory  ever  go  over  the 
branch?" 

"I'm  afraid  not  much " 

"It's  all  right;  I'll  go.  I  don't  care 
much  about  bein'  away  from  home  and 
leavin'  the  '310'  here.  Can  I  have  her 
when  I  come  back?" 

"Yes,  Tom;  you  can  take  her  with  you, 
if  you'd  rather.  I'll  tell  you.  I've  got  a 
lot  of  young  fellows  down  there  that  are 
careless,  and  I  can't  interest  'em  in  this 
oil  or  coal  saving — they  see  so  much  coal 
they  think  it  costs  nothing.  I  want  to 
send  a  good,  careful  man  down  there  to 
set  'em  a  pattern — going  to  commence  a 
special  bulletin  for  that  branch  next 
month.  Now,  I  know  you  can  do  it,  and 
do  it  right  and  honest — use  all  that's  nec- 
essary and  not  waste  any.  You  know 
there  is  nothing  like  a  pattern  to  build 
to.  Much  obliged,  Tom;  I  knew  you'd 
help  me  out.  I'll  send  you  down  soon  as 
I  am  ready.     How's  she  doin'?" 

"Pretty  fair;  got  her  to  steaming  now; 
but  she  runs  a  little  warm  yet,  and — well, 
I  have  to  use  a  little  more  oil  than  regular; 
but  I'll  do  the  best  I  can." 

"I  know  you  will,  Tom.  Go  out  to  the 
storehouse  and  tell  Harry  I  said  to  give 
you  a  package  of  that  flake  graphite  to 
put  in  her  boxes;  she'll  be  all  right.  So 
long!" 

Tom  scratched  his  head  for  three  min- 
utes, and  then  went  and  looked  on  the 
performance  sheet  for  his  name;  it  was 
down  near  the  tail;  then  he  scratched 
again  and  went  home.  That  night  he  told 
Tom,  Jr.,  who  is  a  fireman,  that  Skinney 
Skeevers  was  the  decentest  man  that  ever 
had  charge  of  anything,  and  a  man  that 
wouldn't  try  and  help  him  out  ought  to 
have  his  gullet  cut. 

And  say,  Tom  did  go  down  on  the  Coal 
Creek  branch,  and  he  did  set  the  boys 
a  pattern  that  will  make  'em  hump  to 
equal.  It's  funny,  but  the  men  there  said 
he  could  run  light  on  oil  because  he  had 
a  new  engine — same  reason  Tom  first 
claimed  for  using  more! 

There  are  more  ways  than  one  to  handle 
men. 

Skeevers  thought  long  and  hard  over 


what  he  should  do  with  Rory  Moore,  the 
traveling  engineer.  Rory  had  a  leg  broken 
through  his  own  carelessness,  years  before; 
but  that  was  in  the  days  when  everybody 
was  against  the  railroad,  and  rather  than 
let  him  sue  for  damages,  they  created  a 
soft  place  for  him  and  agreed  to  give  him 
a  life  tenure  for  it.  Skeevers  figured  it 
out  that  the  company  would  have  been 
"in"  big  money  if  they  had  let  him  sue. 
He  antagonized  the  men  and  loved  to 
show  his  authority  rather  than  teach;  he 
always  said  "Go,"  never  "Come;"  unlike 
Skeevers,  he  was  no  leader. 

Skeevers  had  just  concluded  to  ask  the 
general  manager  to  "promote"  him  to 
some  job  in  the  water  department,  when 
Providence  came  to  his  aid  and  sent  Mas- 
sey  over  on  a  visit. 

There  had  been  talk  of  a  strike  on  the 
Midland  and  Massey  was  scared;  he  al- 
ways had  a  blue  funk  when  he  heard  that 
the  engineers  and  firemen  were  uneasy. 
He  had  spies  out,  but  they  seemed  to  re- 
port little  to  comfort  him,  and  Massey 
was  suspicious  of  'em,  anyhow. 

"Now,"  said  he,  "if  I  only  had  Rory 
over  there,  he'd  find  out  for  me  and  he'd 
jolly  'em  up.  Great  man  to  go  among 
men  and  get  'em  satisfied.  That  traveling 
engineer  I  had  was  no  earthly  good;  al- 
ways messing  around  about  coal  and  oil 
economy  and  a  regular  crank  on  air 
brakes;  had  to  set  him  back  runnin'. 
Now,  Rory " 

"Glad  you  spoke  of  it,  Mr.  Massey," 
said  Skeevers;  "was  just  wondering  what 
what  I'd  do  with  him.  Got  orders  to  cut 
expenses  again;  thinking  of  putting  him 
on  the  pay  car.  If  you  can  give  him  a 
better  job  on  the  Midland  it  will  help  all 
three  of  us  out — he's  out  in  the  round- 
house now.  Jimmy,  Jimmy!  go  out  in 
the  roundhouse  and  find  Moore;  tell  him 
Mr.  Massey  wants  to  see  him  in  my 
office  right  away.  Yes;  Rory  would  find 
out  all  that's  goin'  on  for  you.  They 
couldn't  do  much  in  a  division  that  Rory 
wouldn't  put  you  onto,"  said  Skeevers, 
lowering  his  voice  and  winking  at  Massey. 

Skeevers  talked  gravely  of  the  troubles 
from  organized  labor,  and  the  value  of  a 
peacemaker  general,  until  Rory  came; 
then  he  left  the  two  worthies  alone  for 
half-an-hour. 

"Mr.  Skeevers,"  said  Rory,  coming  into 
his  private  den;  "Mr.  Massey  wants  me  to 
go  to  the  Midland.  I  don't  like  to  leave 
you,  but  he  offers  more  money — but  I've 
got  a  life  job  here,  and " 

"Let  me  congratulate  you,  Rory;  it's  a 
great  chance  for  promotion.  Don't  you 
see  that  Massey,  poor  fellow,  is  sickly — 
on  his  last  legs?  You  go,  and  go  right 
away;  be  his  right-hand  man  and  you  will 
soon  be — well,  you  know." 

Then  Rory  thanked  Skeevers,  shook 
his  hand  warmly,  and  went  out  and 
clinched  matters  with  Massey. 

Verily,  there  are  more  ways  than  one  to 
handle  men. 

The  news  of  Rory's  resignation  leaked 


out  quickly,  and  inside  of  twenty-four 
hours  it  had  got  down  to  the  general 
office.  As  soon  as  the  general  manager 
heard  it,  he  wrote  a  personal  note  to 
Skeevers  as  follows: 

"My  Dear  Skeevers — Just  learned  with 
pleasure  that  you  had  buried  another  dead 
man  on  the  Midland.  That's  right;  let 
them  have  all  of  them.  Rory  has  been  a 
thorn  in  my  flesh  for  years,  with  his  con- 
founded life  contract.  In  reference  to  the 
position,  I  would  consider  it  a  favor  if 
you  promote  Engineer  E.  J.  Staver  to 
the  position.  We  want  young  blood;  I 
think  he  is  capable,  if  he  is  a  nephew  of 
mine.  I  used  to  have  compunctions  about 
this  relation  business,  but  they  have  worn 
off — everybody  favors  relations;  it's  nat- 
ural. "A.  W." 

Not  content  with  that,  he  dropped  a 
line  to  his  nephew  and  asked  him  to  call 
upon  Skeevers  in  reference  to  a  new  posi- 
tion. 

That  very  evening,  as  Skeevers  was  en- 
joying his  after-supper  cigar,  Staver  rang 
the  door-bell  and  was  ushered  into  the 
Skeevers  sitting-room.  Skeevers  wel- 
comed him  warmly,  gave  him  a  cheroot 
and  talked  about  the  weather.  Mrs. 
Skeevers  took  the  baby  into  the  next 
room,  leaving  the  men  to  themselves. 

"Well,  Ed,  what's  new?"  asked  Skeev- 
ers. 

"That's  just  what  I  come  over  to  find 
out,"  answered  Staver.  "I  got  a  note 
from  'A.  W.'  when  I  got  home  to-night, 
to  call  on  you  about  another  position,  and, 
being  as  I  live  in  the  same  block,  thought 
I'd  come  over  and  find  out  what  was  up." 

"I  got  a  note,  too,"  said  Skeevers, 
slowly,  blowing  a  cloud  of  smoke  toward 
the  ceiling.  "I  suppose  you  have  heard 
that  Rory  Moore  has  quit?" 

"No!    I  thought  he  had  a  cinch." 

"Well,  he  did  have;  but  he  traded  it  to 
Massey,"  and  Skeevers  laughed. 

"Well,  Mr.  Skeevers,  was  you  consider- 
ing me?" 

"Yes,  Ed;  I  was  just  thinking  about 
you  and  that  job  when  you  came  in;  and 
do  you  know  what  I  thought?" 

"No;  but  I'd  like  to  know." 

"Well,  I  was  thinking  that  it  would  be 
a  bad  thing  for  you,  for  me  and  the  ser- 
vice— but  especially  for  you." 

Staver  kept  still  and  looked  solemn  for  a 
minute,  and  Skeevers  continued: 

"There  are  a  good  many  reasons  why 
you  would  be  a  dead  failure  in  that  posi- 
tion, and  to  fail  in  such  a  job  at  your  age 
is  a  set-back  for  life.  Now,  you  can't  afford 
to  fail,  can  you?" 

"No,  I  don't  want  to,  but  I'm  not  so 
sure  I  would.  I  think  I'd  like  it,  and  no 
one  would  try  harder,  Mr.  Skeevers." 

"I  know  that,  Ed;  that's  the  worst  of  it. 
You'd  fail  for  other  reasons  than  the  ones 
you  were  to  blame  for.  Let  me  explain  it 
to  you. 

"You  are  not  a  favorite  with  the  men. 
Now,  a  traveling  engineer  don't  need  to 
be  a  favorite,  but  he  must  be  a  man  that 
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they  like  and  respect  as  an  engineer — 
one  they  can  look  up  to  as  being  as  capa- 
ble as  any  of  them. 

"You  came  on  this  road  about  ten  years 
ago  to  fire;  was  put  to  work  ahead  of  a  lot 
of  men  on  the  list.  Why?  Because  you 
were  a  nephew  of  the  general  manager. 

"You  were  promoted  two  years  earlier 
than  other  firemen.  Because  you  were  a 
better  fireman?  No;  because  you  were  a 
nephew  of  the  general  manager. 

"You  pulled  freight  eighteen  months 
and  was  given  a  light  passenger  run  ahead 
of  a  dozen  older  and  as  capable  men.  Be- 
cause you  were  a  better  engineer?  No; 
because  you  were  a  nephew  of  the  general 
manager. 

"You  are  looked  upon  as  a  man  among 
men,  who  is  not  to  be  judged  upon  his 
merits,  but  his  blood — a  man  with  a  pull. 

"Now,  I  believe  you  are  a  good  engi- 
neer; above  the  average,  perhaps.  But 
you  cannot  be  judged  on  your  merits  here. 
I  believe  you  want  to  do  the  fair  thing 
and  go  to  the  front  because  you  deserve 
to,  don't  you?" 

"Yes,  I  do;  and  Mr.  Skeevers,  I've  often 
thought  I'd  quit  and  go  on  another  road, 
just  for  the  way  the  boys  hold  me  under 
suspicion  like.  I've  never  tried  to  join 
their  lodges,  for  I  know  they  think  I'd 
carry  things  to  'A.  W.'     But" 

"Well  now,  Ed,  look  here.  You  are  a 
young  man  yet.  and  there's  lots  of  room 
for  you  on  your  own  merits;  let  me  help 
you  out.  I  don't  blame  you;  you  were 
pushed  ahead,  and,  like  most  of  us,  took 
what  the  gods  sent  and  was  happy — most 
human  beings  would.  You  take  my 
medicine  and  I'll  warrant  a  cure  of  all 
these  ills,  or  no  pay.  What  do  you  say? 
The  medicine  is  unpleasant  to  the  taste, 
but  good  for  the  system.  What  do  you 
say?" 

"I'll  do  just  what  the  doctor  says,"  said 
Staver;  "and  really,  Mr.  Skeevers,  I'd 
rathered  be  figured  on  as  E.  J.  Staver  by 
all  hands  than  as  Mr.  Wider's  nephew — 
I  ain't  to  blame  for  being  a  relative  of  his, 
am  I?  A  man  has  to  have  some  rela- 
tions." 

"I've  always  noticed  that  they  do,"  an- 
swered Skeevers,  lighting  a  fresh  cigar. 
"But  listen — the  doctor  is  prescribing 
now. 

"In  the  first  place,  I  want  you  to  write 
'A.  W.'  a  nice  note,  telling  him  you  don't 
want  the  job — that  all  hands  would  say 
that  it  was  on  account  of  your  blood,  and 
not  your  ability:  that  while  you  are  proud 
of  the  Wider  blood  in  your  veins,  you 
want  to  show  the  men  and  the  officials  of 
the  G.  A.  L.  that  you  are  an  engineer  first 
and  a  nephew  afterward,  and  you  think 
you  can  do  that  best  on  a  freight  engine, 
and  have  asked  me  to  transfer  you  to  one. 
Have  you  got  that?" 

"Yes;  go  on." 

"Then  write  me  a  note,  asking  to  be 
transferred  to  a  freight  engine  on  the 
division  farthest  from  headquarters,  and 
simply  add  that  you  realize  that  older  men 


and  better  men  deserve  the  easy  runs,  and 
that  you  want  to  work  where  the  men 
don't  know  who  your  relations  are.  Stop 
there  and  don't  tell  a  soul  that  you  have 
written  either  note." 

"Yes;  anything  else?" 

"You  are  a  single  man  and  don't  care 
where  you  are.  I'll  send  you  to  Granger 
to  trade  off  with  a  man  who  wants  to  movt 
here  on  account  of  his  children  going  to 
school.  You  go  into  the  freight  pool  there 
and  saw  wood.  You  have  something  in 
you;  get  it  out.  You  stand  at  the  head  of 
that  performance  sheet  month  after  month, 
and  show  all  hands  that  it's  Ed  Staver  and 
not  A.  Wider  that  is  backing  you,  and 
then  I  will  have  a  good  reason  for  pro- 
moting you — and  I  will  promote  you. 
Your  reputation  with  the  men  leave  to 
me.  I'll  square  you  there,  and  I  won't  be 
all  winter  about  it.  I've  got  the  'leakiest' 
time-keeper  on  earth  in  Ball;  he's  a 
chronic  gossip.  I  left  the  'old  man's' 
letter,  equal  to  a  command,  about  your 
taking  Rory's  place,  where  Ball  would 
see  it — he  has  peddled  that  out  long  be- 
fore this,  and  the  Stove  Committee  are 
discussing  it  now.  Just  you  keep  still  and 
leave  that  to  me.  Can  you  go  to  Granger 
Saturday?" 

"Yes,"  said  Staver,  getting  ready  to  go. 
"I'll  be  glad  to,  and,  Mr.  Skeevers,  I  want 
to  thank  you  for  this  talk — I'm  going  to 
surprise  you;  watch  me.     Good-night!" 

"James,"  said  Sarah,  ten  minutes  later, 
"I  was  just  thinking  that  there  are  more 
ways  than  one  to  handle  men — that's  one 
way." 

The  next  morning  Skeevers  ordered  the 
roundhouse  foreman  to  put  Ole  Sanderson 
on  "7"  and  "8"  regular,  and  send  E.  J. 
Staver  to  his  office;  then  he  took  a  long 
walk  through  the  shop. 

While  he  was  out,  the  "old  man"  came 
in,  nodded  to  the  clerks,  got  into  Skeev- 
ers' chair  in  his  little  glass  pen — out  of 
sight  of  the  door — hunted  through  the 
drawers  for  a  cigar,  found  it,  put  his  feet 
on  the  desk  and  waited. 

Skeevers  came  in  and  stopped  in  the 
outer  office  to  wash  his  hands;  before  he 
was  through,  the  door  opened  and  a  half- 
dozen  engineers  filed  in  under  the  leader- 
ship of  Milt  Smith. 

"Good  morning,  Mr.  Skeevers,  said 
Milt.  "Don't  git  scairt;  this  ain't  no 
Grievance  Committee.  We  jest  come  in 
to  ask  you  one  question;  then  we're  all 
a  goin'  to  kneel  right  down  by  that  railin' 
and  pray  that  you  answers  it  the  way  we 
want  yer  to.  There  ain't  no  manner  o' 
dou't  in  any  of  our  minds  that  you  had  a 
reason  for  chain-gangin'  the  passenger 
engines;  but  now  that  the  '511'  is  out,  we 
hope  and  pray  that  you  give  us  our  regular 
engines  agin." 

"Well,  boys.  I'll  relieve  your  minds 
right  now — you  will  all  have  your  regular 
engines  again  to-morrow,  the  1st.  I  did 
have  an  object  in  the  change;  that  object 
has  been  accomplished,  and  we  will  go 
back  to  the  old  way — it's  the  best." 


"Boys,"  said  Milt,  solemnly,  looking 
around  to  them,  "shall  we  kiss  him?" 
Then,    recovering    himself    suddenly,    he 

said:     "Really,    Skin    I    mean    Mr. 

Skeevers,  we  are  very  much  obliged,  and 
while  on  the  thanks  branch  we  want  to 
say  that  we  thank  you  for  putting  Sander- 
son on  the  run  that  belongs  to  him  by 
rights;  he  ought  to  had  it  when  young 
Staver  got  it;  but  that  was  a'fore  your 
time.  O'course,  you  can't  help  pushin' 
the  young  lad  along — we  know  how  that 
is — old  Rory  wan't  no  good,  and  the  kid 
would  have  to  be  mighty  poor  if  he 
couldn't  do  better  than  him,  and  lessen 
he  gits  to  feelin'  his  oats  and  gits " 

"What  are  you  driving  at?"  asked 
Skeevers. 

"Why,  our  new  traveling  engineer,  Mr. 
Staver,  of  course;  you  know  he's  got  a 
cinch;  but  Lord,  man,  we  don't  blame 
you " 

"Now,  boys,  look  here;  this  is  too  bad. 
Just  let  me  tell  you  something.  You 
don't  and  never  did  give  young  Staver 
credit  for  what  he  is;  as  engineers  go,  for 
a  young  one" — here  Skeevers  bowed  to 
the  veterans — "he  is  above  the  average; 
but  if  he  was  the  best  and  was  promoted, 
you  fellows  would  not  give  him  credit. 
Now,  I  don't  know  as  a  man  is  justified 
in  showing  private  letters,  but  here's  one 
from  Staver  that  shows  that  he's  a  man 
among  men;  for  mind  you,  he  could  have 
had  Rory's  place  if  he  had  wanted  it,  but 
he  refused  it " 

"Refused  it!"  said  three  men  at  once. 

"Just  read  that  out  loud,"  said  Skeevers. 
producing  Staver's  letter  from  an  inner 
pocket  and  handing  it  to  Smith. 

Smith  read: 

"Jas.  Skeevers,  S.  M.  P.: 

Dear  Sir — I  hereby  make  application 
for  transfer  from  passenger  to  freight  ser- 
vice at  your  earliest  convenience.  In 
making  this  request,  it  is  due  you  to  ex- 
plain that  I  recognize  now  more  than  I 
did  at  the  time  that  older  and  better  engi- 
neers are  entitled  to  easy  passenger  runs. 
I  request  that  you  send  me  to  the  farthest 
end  of  the  road,  where  I  can  be  known 
and  measured  by  my  work  and  not  by  my 
blood  relations. 

"Respectfully  yours, 

"E.  J.  Staver. 
"Private." 

"Milt  Smith,  all  of  you,"  said  Skeevers. 
"you  have  misjudged  a  man.  There's  a 
boy  who  wants  to  stand  on  his  merits 
with  the  rest  of  you  and  don't  want  any 
advantage,  yet  you  fellows  won't  let  him. 
It's  you,  not  he.  that  mention  his  relation- 
ship with  our  general  manager." 

"That's  right,  Skeevers,"  said  Milt: 
"and  here's  a  sucker  that  ain't  afraid  to 
say  so  to  him.  I'm  agoin'  right  out  to  the 
roundhouse  and  shake  hands  with  the 
young  feller;  he's  the  making  of  a  man." 

"No  use  now.  Milt:  he's  in  Granger: 
went  down  on  No.  1 — going  to  run  out  of 
there.     But  mind  vou.   he  deserves  vour 
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respect;  he's  the  peer  of  any  of  you;  don't 
forget  that  when  you  do  see  him." 

"Well."  mused  Squire  Tobin,  "if  Mister 
Staver  ain't  going  to  be  traveling  engi- 
neer, who  is?" 

"That's  to  the  point,"  said  Skeevers, 
smiling,  "and  it  also  brings  us  back  to  the 
original  question — the  chain-gang.  I 
don't  know  as  it's  good  policy  to  tell  who 
you  are  going  to  promote  before  they  are 
consulted,  but  I  guess  it  will  be  safe  this 
time.  You  remember  that  I  told  you, 
when  the  new  performance  sheet  was 
adopted,  that  promotions  would  be  made 
on  that,  other  things  being  equal?  Well, 
I  meant  what  I  said.  Who  stands  at  the 
head  of  the  list,  and  has  stood  there  from 
the  first?" 

"Barney  Murray." 

"Right,  and  Barney  Murray  will  be  your 
new  traveling  engineer.  Some  of  you 
complained  that  he  had  the  best  engine, 
had  different  injectors,  patent  valves,  etc., 
and  that  anyone  could  show  a  record  if 
given  an  advantage — that's  why  I  chain- 
ganged  you  this  month. 

"The  new  sheet  will  be  out  the  2d,  and 
you  will  see  that  it  was  not  the  engine,  but 
the  man.  Barney  Murray  will  be  at  the 
top  there,  too.  Besides  that,  Barney  is  an 
engineer  capable  of  imparting  his  knowl- 
edge to  others;  his  firemen  are  the  best- 
posted  freightmen  we  have  on  the  road, 
and  he  graduates  quite  a  number.  He  is 
the  man  who  asked  to  go  with  the  air- 
brake car  when  it  came — some  of  you  were 
ready  to  sign  a  petition  to  send  it  away. 
Barney  knows  you  all,  is  square  and  fair, 
and  won't  expect  too  much  of  you.  But 
take  my  advice  and  follow  him;  he  can 
lead  you  all  right;  and  don't  forget  that 
the  record  is  what  counts — not  your  age, 
or  your  relationship,  or  your  pull,  but  what 
you  can  do  as  engineers.  You  are  doing 
well  on  fuel  and  oil;  but  look  out  for 
some  of  these  freightmen;  they  are  think- 
ing and  working — sure  to  do  something." 

When  the  men  got  into  the  roundhouse 
again,  on  familiar  ground,  they  talked 
over  the  whole  matter  and  agreed  that 
things  couldn't  be  better.  Barney  Murray 
came  in  to  register  and  was  pulled  into  the 
circle  and  congratulated,  and  just  when  the 
good  feeling  was  at  its  best  the  "present 
fiend"  arose  and  said:  "I  move  that  we 
present  old  Skinney  Skeevers  with  a  gold 
watch  for  Christmas;  he's  hot  stuff." 
There  were  ten  seconds  to  the  motion; 
but  Barney  Murray  held  up  his  hand  for 
silence,  got  it,  and  said: 

"Boys,  Skeevers  wouldn't  take  it;  don't 
you  remember  five  years  ago,  when  a 
paper  was  passed  for  a  gold  watch  for 
Massey,  and  half  the  men  on  the  road 
had  signed  it;  when  it  got  to  Skeevers  and 
he  wouldn't  sign,  and  raised  such  a  row 
that  Massey  had  to  order  the  paper  with- 
drawn? You  might  pass  a  resolution,  or 
something,  but  you  couldn't  give  Skeev- 
ers a  watch;  he  won't  let  you." 

"A  testimonial,  that's  the  thing,"  said 
one,  "engrossed,  framed  and" 


"Mon,"  said  Sandy  Taylor,  the  round- 
house foreman,  who  had  joined  the  crowd, 
"d'ye  mind  a  tecstamonial  jest  till  the  mind 
'o  Maister  Skeevers?  It  wad  be  fra  the 
shape  o'  a  blueprant  and  framed  wi'  the 
reegular  frame  a  the  hoose  awa';  it's  the 
gude  showin'  o'  savin'  coals  the  mon 
wants  for  a  teestimonial  fra'  ye,  d'ye 
mind?" 

"Sandy's  right,"  said  Milt  Smith,  look- 
ing over  his  crowd;  "we  couldn't  please 
Skeevers  better  than  by  making  a  show- 
ing on  that  performance  sheet;  it's  results 
he  wants;  that's  his  success  and  ours,  and 
I,  for  one,  propose  to  try  to  improve  my 
record;  and  boys,  boys,  if  all  of  you  didn't 
steal  so  much  coal  and  oil  I  would  be  the 
bull  o'  the  woods." 

As  Skeevers  went  into  his  office,  the 
"old  man"  slowly  took  his  feet  off  the  desk, 
opened  the  drawer,  took  a  fresh  cigar,  and 
said: 

"Skeevers,  me  boy,  I  came  up  in  a 
hurry  to  see  you  on  a  certain  matter,  but 
I'm  going  back.  I  heard  what  you  said  to 
the  gang — dead  right — couldn't  be  no 
righter — you  done  that  almost  as  good  as 
I'd  a'  done  it  myself;  all  of  which  reminds 
me  of  that  true  old  saying,  that  there  is 
more  ways  to  skin  a  cat  than  to  run  her 
through  a  potato  peeler." 


with  the  air  supply,  and  is  fitted  with  a 
piston  2J4  inches  in  diameter,  having  a 
^-inch  hole  through  it  lengthwise.  The 
piston  is  packed  with  leather  at  the 
air  end,  and  has  a  leather  gasket  for  the 
flue  end  to  bear  against,  similar  to  that  at 
the  opposite  end.  The  air  cylinder  is 
shown  in  an  enlarged  sectional  view  above 
the  elevation  of  the  machine. 

Below  the  parts  described  is  a  long 
shallow  trough  filled  with  water.  In  the 
testing  operation,  the  flue  is  placed  upon 
a  pair  of  hooked  arms  connected  to  the 
rocking  shaft  and  reaching  over  the 
trough.  The  ends  of  the  flue  are  placed 
against  the  leather  gaskets,  and  it  is  then 
lowered  into  the  water  by  means  of  the 
handle  on  the  rocking  shaft;  air  is  turned 
on,  and  while  the  piston  in  the  small  cyl- 
inder holds  the  flue  securely  against  the 
leather  gaskets  at  the  ends,  there  is  suffi- 
cient air  passing  through  the  J^i-inch  hole 
in  the  piston  to  put  the  interior  of  the 
flue  under  pressure.  Since  the  flue  is 
under  water,  the  slightest  leak  will  be  at 
once  apparent  from  the  bubbles  coming 
to  the  surface,  due  to  the  air  pressure 
in  the  flue. 

There  are  no  waits  for  water  to  empty 
itself  from  the  flue  after  the  test,  as  is  the 
case  in  the  hydrostatic  methods,  and  the 
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Flue-Testing   Machine. 

There  is  a  flue-testing  tool  at  the  East 
Buffalo  shops  of  the  Erie  Railroad,  that 
is  a  departure  from  traditions  supposed 
to  govern  that  class  of  machine.  It  was 
designed  and  built  by  Master  Mechanic 
Moore,  who  presides  over  the  destinies 
of  those  shops. 

Flues  are  tested  in  this  case  by  air 
pressure  while  immersed  in  water,  and 
the  test  is  accomplished  as  follows:  There 
is  a  long  rocking  shaft  which  is  supported 
loosely  at  the  ends,  in  bearings  secured  to 
the  shop  wall.  Just  inside  of  these  bear- 
ings are  a  pair  of  arms,  and  cast  on  the 
outer  ends  of  each  is  a  3j4-inch  cylinder, 
one  of  which  is  solid,  with  a  leather  gas- 
ket, and  the  other  hollow;  the  latter  is  at 
the  right  of  the  cut  illustrating  the  device, 
and  the  other  at  the  opposite  end.  The 
hollow  cylinder  has  a  flexible  connection 


cleanliness  of  the  operation  is  attested  by 
the  dry  surroundings. 


The  annoyance  from  incrustation  of  boil- 
ers is  so  great  and  it  is  so  costly  that  in- 
genuity is  constantly  at  work  trying  to  find 
out  something  that  will  remove  the  scale 
or  keep  it  from  forming.  The  latest  scale 
preventer  that  we  have  seen  is  a  mixture, 
consisting  of  90  per  cent,  of  soluble  chro- 
mate  and  10  per  cent,  of  soda.  These  salts 
transform  the  soluble  carbonates  in  the 
water  into  soluble  chromates,  which  settle 
in  the  form  of  mud  without  adhering  to 
the  heating  surface,  and  can  be  washed  out. 
It  is  said  that  the  mixture  gradually  re- 
duces old  incrustation  that  has  been 
formed  on  boilers.  The  boiler  of  a  freight 
locomotive  may  be  kept  clean  by  using  a 
half  pound  of  the  mixture  every  day. 
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The  Inspector. 

We  are  indebted  to  Superintendent  W. 
W.  King,  of  the  Norfolk  &  Southern  Rail- 
road, for  the  photograph  lure  reproduced, 
showing  how  easily  and  neatly  an  old 
eight-wheeler  can  be  converted  into  an 
inspection  locomotive.  We  believe  it  is 
perfectly  safe  to  say  that  one  trip  of  an 
official  over  a  road  "on  the  head  end"  is 
worth  three  trips  made  in  the  coaches. 
He  sees  things  as  the  engine  finds  them 
and  notes  their  effects.  Misplaced  signals 
can  never  be  noticed  from  the  cars  and  a 
rear-end  view  is  the  wrong  point  of  view 
altogether. 

The  more  of  these  little  inspectors  that 
carry   superintendents,   road   masters   and 


Two  Kinds  of  Firemen. 
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Till.    BAD     I   IK  1    MAN. 

Some  men  are  so  constituted  that  they 
never  make  good  firemen,  no  matter  how 
much  they  may  try.  The  average  bad 
fireman  is,  however,  of  that  quality  be- 
cause he  never  tries  to  be  a  good  one. 
The  average  bad  fireman  is  careless  about 
how  his  work  is  done;  indifferent  about 
how  his  inferiority  may  cause  delay  to 
trains,  annoyance  to  the  engineer,  or  ex- 
pense to  the  company.  All  he  cares  for  is 
to  get  through  his  work  with  as  little  per- 
sonal exertion  as  possible.  It  often  hap- 
pens  that   his   efforts  to   shirk   the   most 
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other  officials  over  the  roads,  the  better 
it  will  be  for  the  service. 

@  ©  @ 

Cutting  of  Flanges. 

One  of  the  most  common  subjects  of  dis- 
cussion at  railroad  clubs  and  other  places 
where  railroad  men  meet,  is  the  causes 
of  flange  wear  of  wheels.  Some  speakers 
are  always  trying  to  find  far-fetched  causes 
for  this  source  of  accident  and  annoy- 
ance, but  we  do  not  think  that  anyone 
who  stands  for  a  few  hours  looking  at 
workmen  putting  car  wheels  on  axles 
will  find  much  difficulty  to  explain  the 
cause  of  flange-cutting.  There  is  not 
nearly  enough  care  taken  in  matching 
wheels  to  go  on  axles. 

The  writer  recently  had  the  opportunity 
to  make  careful  measurements  of  a  great 
many  wheels  that  were  waiting  to  be  put 
under  cars.  He  very  rarely  found  wheels 
on  the  same  axle  within  TV  of  an  inch  of 
the  same  diameter.  They  varied  from  TJ5 
to  T3ff  in  difference.  It  is  a  very  stupid 
policy  that  allows  wheels  in  this  condition 
to  be  put  under  rolling  stock;  for  besides 
the  trouble  from  the  cutting  of  flanges, 
the  uneven  size  greatly  increases  the  fric- 
tion, and  consequently  makes  the  car  re- 
sistance greater.  It  is  safe  to  say  that 
99  per  cent,  of  the  cutting  of  wheel  flanges 
arises  from  two  causes — wheels  unevenly 
matched  and  trucks  out  of  square. 


necessary  part  of  his  work  greatly  in- 
crease his  labors  before  a  trip  is  finished; 
yet  he  will  go  through  the  same  perform- 
ance on  the  next  run. 

When  called  to  go  out  on  a  run,  the 
poor  fireman  reaches  the  engine-house 
just  as  it  is  time  to  start  for  the  train. 
He  pitches  some  coal  into  the  firebox,  and 
sweeps  the  cab  and  waters  the  coal  as  the 
engine  is  on  its  way  to  the  starting  point. 
As  soon  as  the  engine  pulls  out,  working 
hard  to  force  the  train  into  speed,  this 
fireman  pulls  open  the  fire-door  and 
throws  in  a  heavy  load  of  coal.  Steam  be- 
gins to  go  back  and  the  engineer  shuts  off 
the  injector.  As  the  fire  burns  through, 
the  steam  comes  up;  and  just  as  the  engi- 
neer finds  it  necessary  to  start  the  injector 
again,  the  fireman  jerks  open  the  fire- 
door  and  pitches  in  eight  or  ten  shovel- 
fuls of  coal  as  fast  as  he  can  drop  it  inside 
the  door;  then  he  climbs  up  on  the  seat 
and  waits  for  the  black  smoke  ceasing  to 
flow  from  the  stack  as  the  signal  to  get 
down  and  repeat  his  method  of  firing. 

Finding  that  the  engine  is  not  steaming 
freely  under  his  treatment,  he  gets  down 
reluctantly  and  tears  up  the  fire  by  violent 
use  of  the  shaking  lever.  When  the  train 
reaches  a  stopping-place,  this  kind  of  fire- 
man occupies  himself  looking  at  the 
sights,  and  pays  no  attention  to  the  fire 
until  the  signal  to  start  is  given,  when  he 
throws  open  the  door  again  and  repeats 


the  operation  of  firing  followed  at  the  first 
start. 

By  this  method  of  firing,  small  mounds 
of  coal  are  dropped  promiscuously  over 
the  grates.  In  intervening  spots  the  grates 
are  nearly  bare,  and  cold  air  passes 
through  without  meeting  carbon  to  feed 
upon,  and  not  sufficiently  heated  to  ignite 
with  the  volatile  compounds  distilling 
from  the  mounds.  The  product  is  worth- 
less smoke.  Each  mound  is  a  protection 
for  the  formation  of  clinker,  which  grows 
so  rapidly  that  the  shaking-bar  has  to  be 
frequently  toiled  on  to  let  sufficient  air 
through  the  fire  to  make  steam  enough  for 
making  slow  time. 

The  result  of  this  fireman's  way  of  work- 
ing is  irritation  all  round.  Towards  the 
end  of  the  trip  he  is  overworked,  throw- 
ing the  extra  coal  needed  and  the  hard 
shaking  of  grates.  At  every  stopping- 
place  he  has  to  crawl  beneath  the  engine 
to  clean  the  ashpan,  and  is  fortunate  if 
the  grates  are  not  partly  burned.  The 
practical  result  for  this  man's  employers 
is  that  he  has  burned  from  25  to  35  per 
cent,  more  coal  than  a  first-class  fireman 
would  need  for  doing  the  same  work. 

TIIK  GOOD  FIREMAN. 
The  highest  type  of  fireman  is  one  who, 
with  the  smallest  possible  quantity  of  fuel, 
can  keep  up  the  required  pressure  of 
steam  without  waste  through  the  safety 
valves.  The  majority  of  firemen  try  to 
reach  this  ideal.  A  good  fireman  reaches 
the  engine-house  in  time  to  see  that  all  the 
necessary  tools  and  supplies  are  on  the 
engine,  that  the  tank  is  full  of  water  and 
provided  with  the  coal  necessary  for  the 
the  trip.  He  examines  the  fire  to  see  that 
it  has  a  good  foundation  for  starting,  and 
if  not,  puts  in  the  necessary  quantity  of 
coal  at  several  firings,  letting  the  fire 
burn  through  by  degrees.  The  ashpan 
is  examined  and  care  is  taken  to  find  out 
that  the  grates  are  level. 

When  the  train  is  ready  to  start,  there 
is  a  glowing  fire  on  the  grates,  sufficient 
to  keep  up  steam  until  the  reverse  lever 
is  notched  back  after  the  train  has  worked 
into  speed.  With  heavy  freight  trains 
this  firing  is  made  sufficient,  so  that  the 
door  has  not  to  be  opened  until  the  tre- 
mendous exertion  of  starting  is  over. 
When  the  time  for  replenishing  the  fire 
arrives,  the  good  fireman  knows  either 
from  instruction  or  by  observation  that 
the  effect  of  throwing  fresh  coal  into  the 
burning  mass  of  the  firebox  is  similar  to 
that  of  pouring  a  dipper  full  of  cold  water 
into  a  boiling  kettle.  The  cold  coal  cools 
the  fire,  and  if  thrown  in  in  large  quanti- 
ties its  tendency  is  to  depress  the  burning 
mass  for  a  brief  time  below  the  igniting 
point.  A  small  quantity  of  cold  water 
does  not  check  the  boiling  of  a  kettle 
much,  and  three  or  four  shovelfuls  of  coal 
are  little  felt  on  the  fire  of  a  big  locomo- 
tive; so  our  man  throws  in  only  a  few 
scoopfuls  at  a  time,  is  quite  deliberate  in 
applying  each  charge,  scattering  it  over 
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the  surface  of  the  burning  mass,  so  that 
each  portion  of  fresh  supply  quickly  gives 
up  its  hydro-carbon  gases  and  becomes 
a  vital  addition  to  the  bed  of  incandes- 
cent fuel.  This  bed  of  glowing  fuel,  on 
which  the  fresh  coal  is  thrown,  being  com- 
paratively thin,  a  supply  of  air  passes 
through  sufficient  to  provide  the  neces- 
sary oxygen  to  the  hydro-carbons  re- 
leased, and  the  gases  are  burnt  with  the 
high  generation  of  heat  of  which  they  are 
capable. 

From  various  causes  the  fire  does  not 
tend  to  burn  evenly  all  over  the  grate  sur- 
face, but  thins  rapidly  in  spots.  The 
good  fireman,  on  glancing  into  the  fire- 
box, knows  where  these  spots  are,  and 
loses  no  time  in  filling  them  up.  The  fire 
is  maintained  nearly  level;  but  the  coal 
is  supplied  so  that  the  sides  and  corners 
are  well  filled,  for  their  liability  to  draw 
air  is  most  imminent. 

REGULATING   AIR   ADMISSION. 

Until  he  realizes  that  the  supply  of  air 
drawn  from  the  ashpan  is  becoming  less 
than  equal  to  the  demands  of  the  fire,  this 
fireman  keeps  the  front  damper  closed  and 
permits  the  exhaust  to  draw  in  its  own 
supply  of  air  from  the  back  damper. 
Locomotives  deficient  in  grate  area  may 
not  steam  freely  with  the  front  damper 
closed,  even  when  the  fire  is  clean;  but 
engines  of  that  sort  are  getting  to  be  ex- 
ceptional. The  blast  from  the  nozzles 
creates  an  impetuous  draft  through  the 
grates;  and  when  to  this  is  added  the 
rapid  current  of  air  impelled  into  the  open 
ashpan  by  the  violent  motion  of  the  train, 
the  firebox  is  found  to  be  the  center  of  a 
furious  windstorm.  Unless  kept  in  check, 
the  currents  of  this  storm  are  liable  to  do 
damage  to  the  firebox  and  tubes  when  thin 
spots  in  the  fire  permit  them  to  pass  up 
without  being  properly  heated. 

SHAKING   THE   GRATES. 

Should  indications  appear  that  the  fire 
is  not  receiving  sufficient  air,  our  fire- 
man gently  shakes  the  grates,  an  opera- 
tion which  is  repeated  during  the  trip  at 
intervals  sufficient  to  keep  the  fire  as 
clean  as  possible.  No  act  marks  the  poor 
fireman  so  strongly  as  his  method  of 
shaking  grates.  He  does  the  work  so 
violently  and  so  frequently  that  a  great 
deal  of  fuel  is  wasted.  The  fire  is  per- 
niciously disturbed,  and  unless  it  is  very 
heavy,  holes  are  made  which  admit  the 
cold  air.  Good  coal  requires  no  more 
grate-shaking  than  what  will  prevent 
clinkers  from  hardening  between  the  grate 
openings.  Coal  that  contains  a  great 
deal  of  ash  will  be  burned  to  greater  ad- 
vantage when  the  grates  are  shaken 
lightly  and  frequently,  and  this  shaking 
should  be  done  by  short,  quick  jerks.  The 
long,  slow  movement  that  some  men  give 
the  grates,  in  shaking,  merely  moves  the 
clinkers  resting  upon  them.  The  pur- 
pose of  shaker  grates  is  to  provide  a  means 


of  breaking  the  clinker,  so  that  it  will  fall 
into  the  ashpan  and  permit  the  dead  ashes 
to  fall. 

AT   STOPPING   POINTS. 

When  approaching  a  stopping  place, 
our  fireman  takes  care  to  have  sufficient 
fuel  in  the  firebox,  so  that  he  will  not 
have  to  begin  firing  until  the  start  is  made. 
When  this  has  not  been  done,  a  fresh 
supply  of  coal  should  be  applied  while  the 
engine  is  standing  at  the  station.  The 
common  practice  of  throwing  open  the 
door  and  beginning  to  fire  as  soon  as  the 
throttle  is  opened,  is  very  hard  on  fire- 
boxes, because  the  cold  air  drawn  through 
the  door  strikes  the  firebox  sheets  and 
tubes,  contracting  the  metal  and  tending 
to  produce  leakage.  Firing  just  as  a 
train  is  pulling  out  of  a  station  is  bad  for 
another  reason— at  that  time  the  fireman 
ought  to  be  looking  out  for  signals. 

FIRES   TO  SUIT   THE  WORK    TO    BE   DONE. 

The  good  fireman  maintains  the  fire  in 
a  condition  to  suit  the  work  the  engine 
has  to  do.  At  parts  of  the  road  where 
there  are  grades  that  materially  increase 
the  work  to  be  done,  he  makes  the  fire 
heavier  to  suit  the  circumstances,  but 
this  is  done  gradually,  and  not  by  pitch- 
ing a  heavy  charge  of  fresh  coal  into  the 
firebox  at  one  time.  This  system  of  fir- 
ing keeps  the  temperature  of  the  boiler 
as  even  as  possible,  and  has  the  double 
result  of  being  easy  on  the  boiler  and 
using  coal  to  the  best  advantage.  From 
the  time  he  reaches  the  engine  until  the 
hostler  takes  charge  at  the  end  of  the 
journey,  this  fireman  attends  to  his  work, 
and  to  his  work  alone.  It  is  only  by  con- 
centrated attention  to  the  work  to  be 
done  that  a  fireman  can  do  it  in  a  first- 
class  manner.  The  good  fireman  does 
not  attempt  to  run  the  whole  of  the  rail- 
road, including  the  engineer,  when  he  is 
making  a  trip  over  the  road.  The  inveter- 
ate meddler  with  other  people's  affairs, 
who  is  found  occasionally  filling  a  fire- 
man's position,  distributes  his  attentions 
too  thinly  to  succeed  in  performing  a 
fireman's  duties  successfully. 

There  are  circumstances  where  the 
method  of  firing  followed  would  not  be 
a  success,  because  certain  coals  and  cer- 
tain engines  require  special  treatment. 
But,  in  a  general  way,  the  methods  de- 
scribed are  those  of  the  most  successful 
firemen.  A  man  who  does  the  work  of 
firing  with  skill  and  intelligence  is  a  pro- 
moter of  morality  and  a  dispenser  of  har- 
mony. The  engine  steams  well  and  is 
always  equal  to  the  work  to  be  done,  pre- 
venting a  great  deal  of  profanity;  the 
meeting-points  are  all  made  on  time,  and 
a  general  good  feeling  prevails  towards 
all  the  men  engaged  in  operating  the 
train.  Each  man  takes  some  credit  to 
himself  for  everything  going  on  so  com- 
fortably, but  the  principal  meed  of  praise 
belongs  to  the  fireman. 


Character  of  Air  in  Underground 
Railways. 

One  of  the  best  illustrations  we  know 
of  the  conservative  habits  of  railway 
managers  in  Great  Britain,  is  the  atmos- 
pheric condition  of  the  underground  rail- 
ways in  London.  The  air  is  so  stifling 
from  the  combustion  fumes  of  the  loco- 
motives operating  the  system,  that  weakly 
persons  find  it  dangerous  to  ride  on  these 
railways.  There  is  no  reason  in  the  world 
why  electricity  or  compressed  air  should 
not  be  introduced  as  a  motive  power, 
except  that  the  management  of  the  rail- 
ways does  not  care  to  incur  the  expense 
of  making  the  change. 

Dr.  Angus  Smith,  a  famous  chemist, 
has  lately  been  analyzing  the  air  found  in 
the  underground  railways,  and  he  has 
made  revelations  that  ought  to  be  of  great 
interest  to  the  people  who  use  the  lines. 
Pure  air  contains  20.94  per  cent,  of  oxygen 
in  100  parts  by  volume,  and  it  was  found 
that  in  the  underground  railways  the  pure 
oxygen  amounts  only  to  20.6.  The  air 
in  the  tunnels  is  naturally  heavily  charged 
with  carbon-dioxide  gas  and  some  car- 
bon-monoxide, a  highly  poisonous  com- 
pound. The  nominal  quantity  of  carbon- 
monoxide  gas  in  the  air  is  .037  in  100  parts, 
but  in  the  underground  railway  tunnels 
this  disagreeable  gas  amounted  to  .388  per 
cent. 

Eminent  chemists  have  expressed  the 
opinion  that  atmosphere  containing  more 
than  .1  per  cent  of  this  gas  is  too 
much  polluted  to  be  breathed  with  safety. 
The  result  can  easily  be  imagined  on  the 
health  of  the  people  breathing  air  contain- 
ing four  times  the  quantity  of  carbonic- 
dioxide. 


The  numerous  inventors  who  are  con- 
stantly claiming  that  they  were  the  first 
to  conceive  the  idea  on  which  some  suc- 
cessful invention  was  founded,  and  which 
was  perfected  by  others,  ought  to  remem- 
ber that  the  mere  idea  of  what  may  be 
done  is  not  patentable.  They  must  devise 
a  practicable  apparatus  for  carrying  out 
the  idea.  This  was  very  clearly  defined 
by  the  Supreme  Court  of  the  United 
States  years  ago  in  giving  a  decision  sus- 
taining the  validity  of  the  Richardson 
safety  valve.  Others  had  attempted  to 
make  pop  safety  valves  before  Richard- 
son patented  his  device,  but  his  was  the 
first  one  that  worked  successfully.  The 
court  held  that  Richardson's  inventions 
had  not  been  anticipated  by  others,  and 
that  he  was  the  first  person  who  made  a 
safety  valve  which,  while  it  automatically 
relieved  the  pressure  of  steam  in  the  boiler, 
did  not  in  effecting  that  result  reduce  the 
pressure  to  such  an  extent  as  to  make  the 
use  of  the  relieving  apparatus  practically 
impossible,  because  of  the  expenditure  of 
time  and  fuel  necessary  to  bring  up  the 
steam  again  to  the  proper  working  stand- 
ard. 
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Air=Brake  Department. 


Odd  Answers  to  Air-Brake  Questions. 

A  prominent  air-brake  inspector  and  in- 
structor sends  us  the  following  dialogues 
which  actually  took  place.  The  following 
is  probably  a  slip  of  the  tongue,  or  perhaps 
the  dangerous  use  of  a  doubtful  word: 

Instructor — "Now  trace  the  air  from  the 
train  line  back." 

Answer — "Through  the  triple  to  the 
auxiliary,  from  the  auxiliary  through  the 
triple  to  the  brake  cylinder,  when  the 
brake  is  set,  and  when  released,  from  the 
brake  cylinder  through  the  triple  to  the 
hemisphere." 

The  next  is  more  than  a  slip  of  the 
tongue  or  a  misuse  of  a  word: 

Instructor — "What  causes  the  jar  on  a 
train  when  making  station  stops  with  a 
passenger  train?" 

Answer — "The  rush  of  air  from  the 
main  reservoir  to  the  train  line." 

This  man  was  positive,  yet  shaky  and 
erratic: 

Instructor — "What  would  you  do  if  in 
looking  over  a  train  you  found  a  retain- 
ing valve  gone  and  a  plug  put  in  the  end 
of  the  exhaust  pipe?" 

Answer — "Any  man   would   be  a  

fool  if  he  left  that  in!" 

Instructor — "Well,  what  if  you  were 
looking  over  a  train  and  a  retaining  valve 
was  missing  and  a  blow  were  coming 
from  the  exhaust  pipe?" 

Same  man  answers — "Plug  it  up." 
In  the  following  the  man  was  learning, 
but  was  wrong  in  the  cause: 

Instructor — "Which  gives  us  more 
braking  power,  a  long  or  short  piston 
travel,  and  why?" 

Answer — "The   short  one,   because   the 
long  one  has  to  go  farther." 
This  man  had  been  there: 
Instructor — "Would  a  brake  work  just 
as  well  with  the  retaining  valve  gone?" 

Answer — "Yes,  as  far  as  setting  and  re- 
leasing is  concerned;  but  [interruption] 
it  would  not,  for  we  had  a  car  the  other 
day  with  a  retaining  valve  gone,  and  I 
whittled  plugs  all  the  way  down  the  hill 
and  couldn't  make  it  work.  They  blew 
out  as  fast  as  I  put  them  in." 

Pressure  and  volume  bothered  this  man: 
Instructor — "If  you  don't  drain  your 
main  reservoir  after  each  trip,  and  the 
water  accumulates  in  your  reservoir  until 
it  is  half  full,  how  much  pressure  will  you 
have  there  when  you  are  charged  up  and 
the  pump  stops?" 

Answer — "Forty-five  pounds." 
Instructor — "Why  so?" 
Answer — "Because   we   only   have   half 
the  room." 


CONDUCTED   BY    F.   M.   NKLLIS. 

The   instructor  was   evidently   hard    i" 

please,  so  thought  this  man: 

Instructor — "We  are  all  charged  up 
now,  what  must  we  do  to  set  the  brake? 

Answer — "Pull  the  conductor's  valve." 

Instructor — "Yes;  but  what  docs  that 
do?" 

Answer — "Sets  the  brake." 

Instructor — "Yes;  but  how?" 

Answer— "By  pulling  the  cord." 

Instructor — "Oh" 

This  man  was  wide  awake  to  the  com- 
pany's interest,  but  had  a  long  way  to 
travel  yet: 

Car  Inspector — "Mr.  Instructor,  Oi  wud 
loike  ter  ask  yees  a  quistion." 

"All  right,  sir;  you  may." 

"Well;  it  was  loike  this.  A  passinger 
care  came  to  our  road  the  other  day,  and  a 
blow  was  coming  out  of  a  little  round 
hole  in  the  thriple.  Oi  woudn't  accipt  the 
care  unless  they  put  a  bolt  in  the  hole. 
Was  Oi  roight?" 

i     g     & 

Air-Brake   Items. 

"Keep  the  main  reservoir  drained," 
especially  in  this  kind  of  weather.  Also 
keep  the  hose  hung  up  properly  in  the 
dummy  coupling. 

Preventing  hose  from  kinking  by  allow- 
ing them  to  drag  is  one  thing;  scooping 
up  snow  which  freezes  in  train  pipes  and 
triples  is  another. 

The  time  required  in  a  yard  to  make 
up  a  train  so  all  air-braked  cars  are  ahead, 
is  time  well  spent.  The  cost  of  the  extra 
labor  will  very  often  yield  a  thousandfold 
return  by  preventing  costly  accidents 
while  the  train  is  en  route. 

Thawing  out  a  frozen  triple  valve  only 
temporarily  relieves  the  trouble.  The 
water  remains  and  is  likely  to  freeze  again. 
Frequent  drainage  of  the  main  reservoir, 
and  preventing  the  hose  coupling  from 
scooping  up  snow,  will  keep  the  water  out. 

A  strainer  for  air-brake  couplings  has 
been  patented  by  George  H.  Herbert,  of 
Anaconda,  Mont.  It  consists  of  a  circular 
pocket  of  gauze  wire  which  fits  inside  the 
gasket  of  the  coupling.  The  purpose  of 
the  invention  is  to  exclude  dust  when  the 
coupling  is  hanging  loose. 

Those  men  who  bore  out  the  exhaust 
part  of  the  triple  valve  to  get  a  quicker 
release  of  brakes,  lengthen  the  reversing 
slide-valve  rod  in  the  pump,  and  other- 
wise put  on  the  finishing  touches  (?). 
would  do  well  to  read  a  correspondent's 


article  on   change  of  air-brake  standards 
in  this  number. 

Switch  ahead,  couple  up  and  use  all 
braked  cars.  Not  only  can  a  shorter  stop  be 
which  an  emergency  may  demand 
at  any  moment,  but  expensive  wrecks 
caused  by  break-in-twos,  where  the  rear 
end  collides  with  the  head,  may  be  pre- 
vented if  the  train-pipe  can  be  broken  at 
the  same  time  the  train  parts. 

Faster  time  can  be  made  on  suburban 
and  accommodation  trains  by  releasing 
the  brakes  in  time  to  avoid  the  shock. 
Passengers  will  then  be  up  in  the  aisles 
ready  to  unload;  but  on  roads  where 
rough  braking  is  common,  passengers  will 
not  get  out  of  their  seats  until  the  train 
comes  to  a  standstill  and  the  shock  is 
over. 

It  is  a  pretty  hard  trial  on  an  engineer's 
temper  to  have  to  stop  after  being  signaled 
to  go,  in  order  that  a  tardy  passenger  may 
get  on  or  oflf.  Especially  is  this  true 
when  the  train  is  heavy  and  the  time  fast. 
But  a  loss  of  temper  and  use  of  the  emer- 
gency does  not  help  matters.  Keep  cool. 
Grin,  if  possible,  but  maintain  your  repu- 
tation as  a  smooth  braker. 

A  correspondent  writes  good  reasons 
why  hose  should  not  drag  through  the 
snow,  thereby  inviting  a  stoppage  in  the 
train  pipe.  A  frozen  obstruction  in  a 
train  pipe  is  to  be  more  dreaded  than  a 
closed  angle  cock.  The  latter  can  be 
discovered  at  a  glance  and  remedied,  but 
the  former  does  not  usually  manifest  itself 
until  an  attempt  is  made  to  stop. 

Some  time  ago  a  cast-iron  brake  shoe, 
having  small  pieces  of  wood  inlaid,  was 
experimented  with  and  gave  some  very 
good  frictional  results.  The  wood,  how- 
ever, charred  when  the  brake  shoe  heated 
up  and  would  loose  out.  To  overcome 
this  defect,  the  manufacturer  has  substi- 
tuted cork  with  improved  results.  This 
type  of  brake  shoe  is  well  adapted  for 
street-car  use,  and  is  claimed  to  have 
given  good  service  on  a  steam  railroad. 

Air  brake  men  will  be  deeply  grieved 
to  learn  of  the  death  of  D.  L.  Barnes,  the 
notice  of  which  appears  elsewhere  in  this 
number.  Mr.  Barnes  was  in  the  fore- 
most rank  of  mechanical  and  civil  engi- 
neers, and  a  most  successful  and  brilliant 
future  was  seemingly  in  store  for  him. 
He  was  a  member  of  the  Air  Brake  Asso- 
ciation, and  gave  to  it  his  encouraging 
support  in  the  trying  days  of  its  early  ex- 
istence. The  friends  made  at  the  St.  Louis 
convention  will  ever  cherish  the  memory 
of  this  brilliant  and  magnetic  man. 
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CORRESPONDENCE. 

Utilizing  Old  but  Serviceable  Material. 

Editors: 

At  this  terminal  we  use  lour  transfer 
engines  which  transfer  from  the  C.  &  O. 
to  several  roads  in  Cincinnati.  In  per- 
forming tiiis  duty  they  are  ofttimes  re- 
quired to  remain  from  _>o  to  30  minutes 
on  the  Cincinnati  end  of  the  Ohio  River 
bridge,   which   has  a  very  steep   grade. 

These   engines   are   equipped   with   the 
D-9  pump  governor  and  D-8  brake  valve. 
With  this  style  of  brake  valve,  when  the 
brakes  are  applied  and  left  on   lap   posi 
tion,  the  pump  is  allowed  to  accumulate 
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a  very  high  pressure  in  the  main  reser- 
voir. I  have  seen  it  as  high  as  135  pounds. 
When  the  brakes  are  released,  this  high 
pressure  of  air  is  allowed  to  be  thrown 
into  the  train  line,  not  only  overcharging 
it,  but  straining  all  the  weak  points,  and 
destroying  the  sensitiveness  of  the  gov- 
ernor. 

We  are  applying  the  improved  gov- 
ernors and  brake  valves  as  speedily  as 
convenience  permits,  and  I  have  taken 
steps  to  utilize  the  old  governors  on  these 
engines  by  combining  two  diaphragm 
bodies  as  shown  in  the  accompanying 
sketch. 

Check  valve  body  E  is  the  body  of  a 
J^-inch  globe  valve,  tapped  to  fit  the 
diaphragm  body  F.  C  is  a  nipple  and 
guide  for  the  check  valve  D,  which  per- 
forms   the    functions    of   a    check    valve, 


piston  and  reducer,  and  is  made  of  an 
excess  pressure  valve  of  the  D-8  brake 
valve,  with  two  small  holes  drilled  near 
the  seat  to  prevent  the  main  reservoir 
pressure  from  gaining  admission  too  sud- 
denly to  the  diaphragm  of  the  train-line 
governor. 

The  train-line  connection  is  made  at  /, 
the  pressure  passing  under  the  check 
valve  D  to  the  diaphragm  body  F,  and  is 
adjusted  by  regulating  nut  G.  Main  res- 
ervoir pressure  is  admitted  at  M,  and  is 
adjusted  by  regulating  nut  A.  In  con- 
junction I  use  governor  filter  such  as  was 
exhibited  at  the  convention  of  Air-Brake 
Men  in  St.  Louis  two  years  ago. 
P.  P.  HALLER, 
A.  B.  Insp.,  C.  &  O.  R.  R., 

Covington,  AY. 

§         $         @ 
Leaking  Train   Pipes. 

Editors: 

The  train  pipe  is  a  part  of  the  air-brake 
system  that  is  being  overlooked  to  a 
great  extent,  especially  on  freight  cars. 
There  should  be  an  effort  made  to  apply 
train  pipes  to  cars  in  such  a  manner  that 
leakage  could  be  reduced  to  the  lowest 
possible  amount,  as  leaking  causes  a  great 
deal  of  trouble.  An  engineer  cannot  make 
a  good  stop  if  the  leaks  amount  to  much 
from  pipe  or  hose  or  hose  gaskets. 

I  notice  a  great  many  hose  gaskets  that 
have  the  flange  that  fits  in  casting  beveled. 
Inspectors  do  this  with  a  knife  to  make 
it  go  in  easy.  This  causes  a  leak  hard  to 
locate,  as  the  face  of  the  gasket  looks 
good.    This  practice  should  be  stopped. 

Another  bad  plan  for  leaks  is  where  the 
two  sections  of  train  pipe  connect.  Rub- 
ber is  generally  used  for  gaskets,  and  as 
it  will  not  stand  pressure  perfectly,  there 
is  a  leak  to  some  extent  all  the  time. 
Then  we  have  leaks  where  the  cross-pipe 
from  train  pipe  to  triple  connects  to  train 
pipe,  and  also  at  elbow  joints  to  same. 
This  elbow  could  be  done  away  with,  and 
the  pipe  be  bent.  Again,  where  the  pipe 
connects  to  the  triple  valve  a  rubber  gas- 
ket is  used,  which  soon  gives  with  pres- 
sure, and  leaks. 

My  experience  is  that  leather  is  the  best 
for  gaskets.  I  have  had  engines  run  with 
leather  gaskets  for  as  long  as  two  years, 
or  until  returned  to  shop,  and  never 
bothered  with  them  giving  out  or  leaking. 
I  would  recommend  their  use  in  all  joints 
except  where  the  discharge  pipe  connects 
tc  the  air  pump.  At  that  point  a  gasket 
cut  the  proper  size  from  sheet  asbestos, 
gives  the  best  results,  and  will  not  con- 
tract the  opening  when  tightened  up.  If 
leather  is  used  for  gaskets  at  all  points  in 
the  train  pipe  where  a  gasket  is  used,  the 
train  pipe  be  fastened  solid  to  body  of  car 
so  the  pipe  will  not  be  pulled  forward  and 
back  again  in  cases  where  the  train  parts 
at  that  point,  the  auxiliary  and  brake  cyl- 
inder be  kept  tight  on  body  of  car  so  they 
will  not  loosen  the  joints  to  cross-over 
pipe  (and,  by  the  way,  you  won't  find  one 


freight  car  out  of  fifty,  that  has  been  out 
of  shop  very  long,  that  is  bolted  solid), 
and  the  pipe  be  bent  instead  of  using 
elbows,  this  trouble  of  leaky  train  pipes 
will  be  stopped.  I  believe  the  saving  in 
hose  alone  will  almost  pay  for  this  trouble, 
from  the  fact  that  with  fifteen  or  twenty 
cars  leaking  badly,  the  heat  generated  by 
the  air  pump  will  sometimes  affect  the 
first  two  or  three  hose  on  front  end  of  the 
train  and  rot  them  out  so  they  are  not 
air-tight,  especially  in  cases  where  the 
pump  becomes  overheated  and  an  exces- 
sive amount  of  oil  is  used.  An  air  pump 
will  supply  almost  any  number  of  cars 
that  do  not  leak  as  easy  as  ten  that  do 
leak. 

Another  point  is  the  bleed  cocks.  A 
great  many  of  them  leak,  which  is  equally 
wasteful  as  a  leak  in  the  train  pipe.  When 
brakes  are  applied,  this  one  leaks  right  off, 
and  then  draws  the  train-pipe  pressure 
down,  besides  wasting  a  great  deal  of  air 
when  brakes  are  released.  It  must  be  re- 
membered that  a  leaking  train  pipe  de- 
stroys the  graduating  feature  of  the  triple 
valve  till  the  brakes  do  not  go  on  with  a 
violence  equivalent  to  the  emergency;  yet 
the  application  is  taken  out  of  the  en- 
gineer's hands,  and  it  takes  a  good  deal 
of  brains  to  figure  the  leakage  and  the 
grade  you  may  be  making  the  stop  on,  so 
as  to  make  a  nice  stop  Also,  it  is  hard 
on  the  car  bodies,  as  they  crowd  together 
harder  than  they  would  if  the  brakes  ap- 
plied slower. 

Private  cars  give  us  the  most  trouble, 
as  they  do  not  seem  to  be  very  well  cared 
for.  Then  we  have  a  great  many  cars 
equipped  with  a  style  of  brake  that  will 
not  work;  they  may  comply  with  the  law, 
yet  they  will  not  stop  the  car.  They  only 
bother  the  rest  of  the  brakes  if  allowed 
to  be  cut  in.  They  are  better  cut  out. 
I.  H.  Brown, 
C.  &  O.  Ry. 

Covington,  AY. 


Danger  of  Allowing  Hose  to  Drag. 

Editors: 

Every  air-brake  instruction  book  I  ever 
read,  every  instruction  I  have  ever  heard, 
and  almost  every  reference  made  to  the 
main  reservoir,  contains  that  old  stereo- 
typed charge:  "Keep  the  main  reservoir 
drained."  I  am  finding  no  fault  with  the 
charge  in  question.  It  contains  good 
sensible  advice,  and  is  well  put. 

Water  in  the  main  reservoir  usurps 
space  properly  belonging  to  the  system 
for  releasing  and  recharging  brakes.  Main 
reservoirs  are  never  too  large,  nearly  al- 
ways too  small,  and  have  no  room  for 
water.  Again,  and  really  more  important 
than  the  preceding,  the  water  contained 
in  a  main  reservoir  gets  back  into  the 
train  pipe  and  triple  valves  and,  in  cold 
weather,  freezes.  We  who  have  held  a 
torch  under  a  frozen  triple  to  thaw  it  out, 
or  have  followed  the  train  pipe  from  the 
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front  end  to  rear  end  of  car  with  a  blaz- 
ing piece  of  kerosene-saturated  waste  on 
the  end  of  a  packing  hook  in  freezing 
weather,  appreciate  the  importance  of 
keeping  the  main  reservoir  drained.  But 
when  I  see  air-brake  hose  dragging 
through  the  snow,  the  opening  in  the  head 
entirely  closed  and  clogged,  as  I  did  in 
our  Boston  yards  during  the  late  snow- 
storm, I  am  impelled  to  ask  if  keeping 
the  reservoir  drained  to  prevent  freezing 
up  of  triple  valves  and  train  pipes,  and 
allowing  snow  to  enter  through  the  hose, 
is  not  equivalent  to  barring  burglars  by 
locking  the  front  door  and  permitting  the 
rear  door  to  stand  wide  open? 


Instruction  Room  Device  for  Showing 

Movement  of  Quick-Action  Triple. 
Editors: 

Under  separate  cover  is  being  sent  you 
a  photograph  of  a  device  for  showing 
the  action  of  the  quick-action  triple  valve. 
Mr.  Decker,  air  brake  inspector  of  the 
Southern  Pacific,  and  myself,  through  the 
kindness  of  Mr.  Small,  superintendent  of 
motive  power  and  machinery,  got  this 
scheme  up,  and  it  is  now  in  the  engineer's 
room  in  the  Sacramento  roundhouse. 
From  the  photo  it  will  be  seen  that  tin: 
!  i  e  is  made  up  mostly  of  wrecked  ma- 
terial. 

On   the  upper  triple  we  drilled  a  hole 


ing  valve  and  pi  ton.  We  have  an  E-6 
i  piping  to  rep- 
resenl  a  tender,  and  piping,  and  hose  and 
coupling  i"  repri  enl  two  u  foot  ears. 
well,  and  is  an  ex- 
cellent means  of  showing  the  action  of 
the  triple  valve. 

H.  C.  Prazkr. 
San  Francisco,  <  al 

g         $ 
Observations  and   Suggestions  from 
Florida. 
ors: 
I  would  like  to  suggest  a  remedy  for  the 
troubles  of  many,  as  explained  l>y    Fred 


The  old  stereotyped  rule,  "Keep  the  main 
reservoir  drained,"  is  all  right  as  far  as  it 
goes.  But  it  only  guards  one  end  of  the 
line.  Something  is  needed  at  the  other 
end.  Brakemen  may  knock  the  coupling 
heads  together  to  dislodge  the  loose  snow, 
but  in  zero  weather  they  will  not  clear  out 
the  packed  snow  and  ice.  Is  there  no  way 
by  which  brakemen  and  others  can  be 
compelled  to  hang  up  the  coupling  in  the 
dummy,  where  it  belongs?  This  is  a  seri- 
ous question  that  deserves  due  considera- 
tion. 

Amos  Judd. 
Boston,  Mass. 


through  the  emergency  check  valve,  and 
screwed  the  ;4-inch  steel  rod  into  the 
emergency  valve.  Then  below  we  took 
an  old  triple,  and  cut  it  off  down  to  the 
slide-valve  seat,  and  drilled  a  hole  so  that 
the  rod  would  strike  the  emergency  pis- 
te m  in  the  center.  This  shows  the  move- 
ment of  the  emergency  piston  and  emer- 
gency valve. 

On  the  lower  brake  the  rod  is  fastened 
to  the  emergency  check  valve,  and  shows 
the  movement  of  that  valve.  We  then 
have  a  triple  with  both  sides  cut  out.  and 
a  piece  of  looking-glass  behind  it  to  show 
the  movement  of  the  slide  valve,  graduat- 


M.  Tait  in  the  December  "Locomotive 
Engineering."  I  would  say  that  all  en- 
gines should  have  pressure-retaining 
valves  on  both  tender  and  driver  brakes. 
They  should  be  spring  valves,  so  made 
that  they  could  be  easily  and  quickly  ad- 
justed to  retain  from  15  to  25  pounds,  and 
so  placed  that  the  engineer  could  use  them 
without  leaving  his  seat. 

Referring  to  an  article  in  same  number 
by  C.  O.  Mikle.  in  regard  to  proper  at- 
tachment for  governor  with  D-8  valve, 
will  say  that  it  seems  to  me  it  would  be  a 
good  idea  to  use  a  Westinghouse  double 
governor,  and  pipe  one  to  train  line  and 
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set  to  70  pounds,  and  pipe  the  other  to 
main  reservoir  and  set  to  95  or  100  pounds. 
Set  excess  pressure  valve  to  carry  10  or 
15  pounds.  There  is  no  need  of  carrying 
more  excess  on  short  trains  on  levels,  for 
the  reason  that  when  valve  handle  is  car- 
ried to  service  application  on  lap  position, 
the  pump  starts  pumping  additional  ex- 
cess, and  when  it  runs  up  to  amount  that 
governor  for  main  reservoir  is  set  at,  the 
pump  will  stop.  The  9^2  inch  pump  will 
make  10  or  15  pounds  additional  excess 
pressure  while  making  a  stop.  With  the 
double  governor,  the  faults  of  both  the 
D-8  and  E-6  valves  could  be  remedied 
without  carrying  high  excess  pressure, 
and  would  be  easier  on  the  pump. 
Orange  Pound, 
S.  F.  &  W.  R.  R. 
Barlow,  Fla. 


Pump  Governor  Connection  for  D-8 
Brake  Valve. 

Editors: 

In  reference  to  C.  O.  Mikle's  article  in 
December  number,  it  would  seem  that 
time  and  experience  has  quite  thoroughly 
settled  the  question  of  what  pressure 
should  operate  the  air-pump  governor, 
and  to  resume  discussion  on  the  subject 
now  would  be  untimely  as  well  as  unin- 
teresting. There  are  many  other  impor- 
tant matters  that  demand  air-brake  men's 
attention.  However,  after  all  that  has 
been  said  and  written  on  the  subject,  we 
find  that  facts  and  conditions  exist,  about 
as  follows: 

The  pressure  most  necessary  to  govern 
is  the  train-line  pressure,  for  that  is  the 
base  upon  which  the  braking  power  is 
calculated.  That  we  may  have  freedom 
from  slid  flat  wheels,  the  train-line  press- 
ure must  be  properly  and  unmistakably 
governed.  It  must,  therefore,  be  gov- 
erned directly.  If  there  is  but  one  gov- 
ernor, that  governor  must  govern  the 
train-line  pressure.  If  we  wish  to  govern 
the  main  reservoir  pressure  (and  I  hold 
that  that  pressure  should  also  be  gov- 
erned), we  may  govern  it  either  indirectly 
through  the  medium  of  the  excess  pressure 
valve,  or  directly  with  a  second  or  ad- 
ditional governor,  as  a  few  pounds  varia- 
tion will  cause  no  damage.  But  the  train- 
line  pressure,  the  all-important  pressure, 
should  never  be  subordinated  in  govern- 
ment to  the  main  reservoir  pressure,  such 
as  would  be  done  by  attaching  the  gov- 
ernor to  the  main  reservoir  and  control- 
ling the  train-pipe  pressure  through  the 
medium  of  the  excess  pressure  valve. 

The  feed-valve  attachment  on  the  E-6 
brake  valve  is  not  only  an  automatic 
feeder  to  supply  the  train  pipe  with  press- 
ure lost  through  leakage,  but  is  also  a 
governor  valve  which  governs  the  train- 
line  pressure  when  the  valve  is  in  running 
position.  As  this  valve  directly  governs 
the  train-line  pressure,  and  as  there  is  no 
use  for  two  governors  for  one  pressure, 


we  may  now  remove  the  pump  governor 
connection  from  the  train-line  pressure 
and  attach  it  to  the  main  reservoir  to  gov- 
ern that  pressure,  thus  giving  us  two  gov- 
ernors which  govern  directly  the  main 
reservoir  and  train-line  pressures,  respect- 
ively. But  if  the  use  of  the  feed-valve  at- 
tachment were  discontinued,  and  an  or- 
dinary excess  pressure  valve  substituted, 
then  we  would  be  obliged  to  change  the 
pump  governor  from  the  main  reservoir 
pressure  to  the  train-line  pressure,  as  the 
latter  pressure  is  the  most  important  pres- 
sure of  all  and  must  be  governed  directly. 

I  notice  one  road  running  into  this  city 
which  has  still  in  service  quite  a  number 
of  D-8  brake  valves.  Engines  so  equipped 
have  a  combination  governor  consisting 
of  one  body  and  two  tops.  One  top  is 
connected  to  the  train-line  pressure  and 
set  at  70  pounds,  and  the  other  to  the  main 
reservoir  pressure  and  set  at  90  pounds, 
thus  controlling  directly  and  certainly 
both  of  these  pressures.  The  inevitable 
uncertainties  of  operating  through  a  me- 
dium are  thereby  avoided. 

I  trust  I  may  be  pardoned  for  dwelling 
at  such  length  upon  a  subject  which  I 
characterized  as  uninteresting,  but  I  have 
been  prompted  to  write  in  this  manner, 
believing  that  Mr.  Mikle's  communication 
should  have  a  reply. 

Amos  Judd. 

Bos/on,  Mass. 

i     §     § 

Tampering  with  Air  Brake  Standards. 

Editors: 

It  is  quite  evident  to  those  who  fre- 
quently come  in  contact  with  men  who 
do  air-brake  work,  or  who  handle  air 
brakes,  that  tampering  with  air-brake 
standards  is  of  too  frequent  occurrence, 
and  results  in  improper  performance  of 
the  brakes,  and  not  infrequently  is  the 
cause  of  mysterious  manifestations  which 
confront  the  men  operating  them. 

The  writer  has  many  times  been  called 
upon  to  unravel  the  trouble  with  a  re- 
calcitrant air  pump,  locate  the  cause  of 
quick  action  when  the  locomotive  and  cars 
were  apparently  provided  with  the  latest 
proper  standards,  or  started  on  the  trail  of 
some  ignis  fatuus  which  had  disturbed 
the  equanimity  of  those  who  had  made  a 
vain  search  for  something  that  did  not 
exist.  It  might  properly  be  remarked  here 
that  while  this  last  remark  does  not  really 
apply  to  the  subject,  still  it  is  among  the 
mysteries  of  fancied  erratic  brake  action. 

As  a  general  proposition,  it  may  be  re- 
marked that  perfection,  and  perfection 
only,  is  what  everybody  expects  in  brake 
performance,  and  if  a  near  approach  to 
this  is  to  be  obtained,  it  is  self-evident  that 
the  brake  apparatus  must  be  in  a  most 
perfect  condition  to  contribute  to  this  re- 
sult in  the  highest  possible  degree. 

In  the  design  and  manufacture  of  air- 
brake apparatus,  every  detail  is  most  care- 
fully considered.  In  addition  to  this, 
nothing    is    put    upon    the    market    until 


such  time  as  it  has  been  thoroughly  tested 
and  closely  watched  in  actual  service,  and 
every  possible  effort  made  to  definitely 
determine  what  the  requirements  are  that 
must  be  embodied  in  the  part.  It  is  pos- 
sible that,  under  some  conditions  of  ser- 
vice, certain  details  of  the  present  stand- 
ards might  be,  to  some  extent,  changed, 
and  no  one  understands  this  better  than 
the  company  manufacturing  the  appara- 
tus; but  it  must  be  borne  in  mind  that 
nothing  pertaining  to  railroad  equipment 
is  subjected  to  such  a  variety  of  condi- 
tions, under  all  of  which  the  mechanism 
is  expected  to  work  equally  well,  as  the 
automatic  air  brake;  hence,  the  impor- 
tance of  not  tampering  with  the  devices 
which  are  especially  adapted  to  conform 
to  all  those  varying  conditions  of  service. 

In  what  has  been  said,  the  endeavor  has 
been  to  point  out  the  importance  of  never 
changing,  in  any  detail,  the  vital  parts  of 
the  air-brake  apparatus,  whether  it  be  the 
pump,  governor,  brake  valve  or  triple 
valve;  but  to  make  these  remarks  more 
comprehensive,  a  few  of  the  many  de- 
partures sometimes  made  from  the  stand- 
ards may  be  properly  noted. 

The  preliminary  exhaust  port  of  the 
Plate  E-6  and  D-8  brake  valves  is  one  of 
the  vital  points  in  controlling  brake  ap- 
plication, and  its  size  must  be  rigidly  main- 
tained to  insure  expected  results.  When, 
as  a  fact,  it  is  stated  that  an  increase  of 
1-32  inch,  or  even  less,  in  the  diameter 
of  this  port  results  in  a  quite  radical 
change  in  the  brake  valve's  performance, 
under  the  varying  lengths  of  trains  upon 
which  the  brakes  are  worked,  it  is  ob- 
viously apparent  that  the  standard  size  of 
port  should  not  be  changed. 

Incidentally  it  might  be  said  that  in 
cleaning  out  this  port,  no  metal  tool  should 
ever  be  used  which  would  have  a  tendency 
to  ream  out  and  enlarge  the  aperture. 
The  idea  that  a  larger  preliminary  ex- 
haust port  facilitates  the  application  of 
the  brakes  is  a  pernicious  one,  for  the 
only  effect  likely  to  follow  such  enlarge- 
ment would  be  an  emergency  application 
of  the  brakes  when  such  was  neither  in- 
tended nor  desired. 

To  some,  the  escape  of  air  through  the 
relief  port  of  the  E-7  and  E-8  pump  gover- 
nors (an  apparently  needless  waste  of 
pressure)  impels  them,  in  their  efforts  to 
promote  economy  of  air,  to  plug  up  the 
port.  This  act  may  result  in  the  pump 
failing  to  start  after  having  been  stopped 
by  the  governor,  regardless  of  a  reduc- 
tion of  pressure  in  the  main  reservoir  or 
train  pipe,  and  invites  possible  disaster 
from  a  lack  of  air  pressure  when  such  is 
required. 

The  feed  port  in  the  triple  valve  may 
also  be  cited,  for  its  size  has  been  deter- 
mined upon  after  careful  experiment,  and 
a  departure  from  this  size  will  doubtless 
cause  trouble  sooner  or  later. 

Sufficient  has  been  said,  perhaps,  to 
give  the  reader  an  understanding  of  the 
object  sought  to  be  pointed   out   in  this 


article,  though  the  changes  sometimes 
made  might  be  carried  to  far  greater 
length,  with  convincing  reasons  why, 
in  every  instance,  the  standard  should 
not  be  departed  from,  and  the  undesirable 
results  that  would  follow  such  departure. 
The  one  object  sought,  however,  is  to  im- 
press on  the  minds  of  those  interested,  the 
importance  of  not  tampering  with  the 
standards. 

In  conclusion,  I  would  add  that  I  quite 
agree  with  my  friend  who  reads  this  and 
mentally  remarks  that  he  has  done  some 
of  the  very  things  criticised,  and  has  not 
observed  the  alleged  troubles;  but  bear  in 
mind  that  some  of  the  very  troubles  which 
you  have  encountered,  and  could  not  suc- 
cessfully combat,  have  been  directly  or 
indirectly  the  result  of  tampering  with  a 
vital  part  of  the  air  brake. 

If  such  trouble  has  not  been  experi- 
enced, do  not  assume  that  the  particular 
conditions  which  would  contribute  to 
such  a  result  are  not  liable  to  appear  at 
any  and  the  most  unexpected  moment. 

S.  J.  Kiddkr. 
Chicago,    III. 

§     $    i 

QUESTIONS  AND  ANSWERS 

On  Air-Brake  Subject*. 

(i)  A.  R.  L.,  Louisville,  Ky.,  asks: 
Does  the  mere  heating  of  an  air  pump 
reduce  its  capacity  for  making  air?     A. — 
Yes.    There  is  a  loss  in  pressure  which  is 
delivered  hot  and  is  cooled. 

(2)  J.  A.  J.,  Nashville,  Tenn.,  asks: 
Is  there  any  substance  that  could   be 

used  on  air-hose  packing  ring  that  would 
prevent  groove  in  coupling  from  rusting 
and  not  rot  the  rubber?  A. — Yes.  Clean 
the  groove  out  well,  and  use  a  little 
graphite. 

(3)  A.  B.  C,  Wilkesbarre,  Pa.,  asks: 
What  will  cause  signal  whistle  to  re- 
bound upon  a  reduction  of  signal-line 
pressure?  A. — A  loose  diaphragm  stem. 
By  lowering  the  stem  about  a  thirty-sec- 
ond of  an  inch  into  the  bushing  will  cor- 
rect the  trouble. 

(4)  A.  R.  L.,  Louisville,  Ky.,  asks: 
Will  the  oJ-2-inch  pump  make  more  air 

than  the  8-inch?  If  so,  how  much?  A. — 
Yes.  With  the  same  steam  pressure  and 
other  conditions  being  equal,  the  former 
will  compress  about  60  per  cent,  more 
pressure  than  the  latter. 

(5)  J.  A.  J.,  Nashville,  Tenn.,  asks: 
In  working  quick  action,  is  the  increase 

over  a  service  application  as  great  with 
extra  large  piping  as  where  the  ordinary 
pipe  is  used?  A. — Yes.  A  large  train 
pipe  will  contribute  more  pressure  to  the 
cylinder  in  an  emergency  application  than 
a  small  one. 

(6)  E.  A.  M.,  Albany,  N.  Y.,  asks: 
Will  you  please  explain  in  full  in  your 

January  number  the  construction  and 
workings  of  the  reinforced  brake  used 
on  the  "Empire  State  Express"  and  other 
fast  trains?  A. — On  page  184  of  Febru- 
ary number  a  full  description  is  given 
of  the  high-speed  or  reinforced  brake,  as 
it  is  sometimes  called.  This  brake  stops  a 
train  is  about  25  per  cent,  shorter  distance 
than  the  ordinary  quick-action  brake. 

(7)  A.  B.  C,  Wilkesbarre,  Pa.,  asks: 
With   D-5  brake-valve   handle   in   run- 
ning position   I  could  obtain  no  excess. 
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Gaskets  "O.  K."  What  was  the  trouble? 
A. — Possibly  the  adjusting  nut  on  the 
feed  valve  attachment  was  screwed  up  too 
far.  Again,  maybe  the  spring  case  of  the 
1  valve  attachment  was  screwed  up 
so  tightly  as  to  cause  edges  of  the  gaskets 
to  crush  and  allow  the  piston  to  force  the 
supply  valve  off  its  seat.  Possibly  the 
supply  valve  did  not  have  a  tight  seat. 

(8)  R.  L.  J.,  Cincinnati,  O.,  asks: 
When   backing  a  train  having  ten  air 

cars  and  twenty-five  non-air,  out  of  a  side 
track,  is  it  better  to  hold  the  train  with 
hand  brakes  or  to  let  the  engineer  do  the 
holding  with  his  air  brakes?  A. — While 
a  careful  engineer  can  safely  do  the  hold- 
ing under  the  circumstances,  it  would 
perhaps  be  better  to  set  the  hand  brakes 
next  to  the  caboose,  thus  keeping  the 
slack  bunched.  A  harsh  application  of 
the  air  brake  by  the  engineer  is  liable  to 
break  the  train  in  two,  in  a  similar  man- 
ner that  hand  brakes  on  the  rear  end, 
when  making  a  forward  stop,  are  liable 
to  do. 

(9)  G.  E.  R.,  Mattoon,  111.,  writes: 

We  have  a  few  of  the  small  brass  en- 
gineer's valves  that  have  been  in  use  here 
ever  since  they  were  put  on  the  market. 
When  you  make  a  reduction  of  5  or  7 
pounds  you  can  hear  no  escape  of  air  at 
all  from  the  valve,  and  it  makes  the  re- 
duction so  suddenly  that  with  a  train  of 
quick-action  triples  you  get  the  emer- 
gency action  when  you  do  not  want  it. 
What  makes  these  valves  act  this  way? 
A.— They  are  worn  out,  and  good  braking 
cannot  be  done  with  them  until  they  are 
repaired.  The  better  plan  would  be  to  re- 
place them  with  modern  equalizing  dis- 
charge valves. 

(10)  J.  A.  J.,  Nashville,  Tenn.,  asks: 

Of  what  advantage  or  why  are  check 
valves  placed  in  pipe  between  pump  and 
main  reservoir,  when  either  one  or  two 
pumps  are  used?  The  valves  in  these 
checks  are  much  lighter  than  the  pump 
valves,  and  are  not  as  readily  accessible 
for  examination.  A. — There  is  no  ad- 
vantage gained  by  using  check  valves  as 
described.  The  discharge  valves  are  all 
the  checks  that  are  needed,  and  any  more 
are  useless,  and  only  serve  to  collect  mat- 
ter that  reduces  the  size  of  opening 
through  which  air  flows  and  contributes 
to  the  heating  of  the  pump.  Where 
check  valves  are  found  in  the  discharge 
pipe,  they  should  be  taken  out. 

(11)  G.  M.  N.,  New  York,  asks: 

Of  what  advantage  to  the  air  pump  is 
the  steam  that  goes  to  the  top  end  of  the 
reversing-valve  rod  other  than  lubricating? 
A. — A  small  direct  port  connects  the 
chamber  in  which  the  top  end  of  the  rod 
works  with  the  top  end  of  the  main  steam 
cylinder,  thereby  giving  the  same  pressure 
on  the  top  end  as  on  the  bottom  end  of 
the  rod.  On  the  down  stroke,  live  steam 
is  on  both  ends  of  the  rod.  On  the  up 
stroke,  exhaust  pressure  is  had  on  both 
ends.  If  there  was  live  steam  on  one  end 
of  the  rod  and  exhaust  steam  on  the  op- 
posite end,  there  would  be  a  tendency  for 
the  rod  to  be  forced  in  the  direction  of  the 
weaker  pressure  by  the  stronger  pressure 
alone,  and  reverse  the  pump  without  the 
assistance  of  the  reversing  plate. 

(12)  W.  W.  U.,  Bloomington,  111., 
writes: 

When  making  a  service  application  the 
brake  will  hold  until  released;  but  when  a 
direct  emergency  application  is  made,  and 
the  brake  valve  handle  placed  on  lap,  the 
brake  will  release.  What  is  the  cause  of 
this?  A. — We  presume  that  this  occurs  on 
the  light  engine  and  tender.  In  the  emer- 
gency application  the  equalizing  reservoir 
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pressure   is  not  used  and   leaks  past   the 
pack  "  the  equalizing  nto 

the  train  pipe,  and  increases  that  pressure 
higher  than  that  in  the  auxiliary;  conse- 
ntly,  the  brake  will  release.  If  the 
brake  whistles  off  through  the  triple,  the 
brake  has  been  released  by  an  increase  of 
pressure  in  the  train  pipe.  If  it  slips  off 
silently,  there  is  a  leak  past  the  leather 
packing  in  the  cylinder, 

(13)  W.  B.  M.,  Columbia,  Pa.,  writes: 
For  what  are  those  two  small  pipes  lead- 
ing from  the  train-pipe  connection  of  the 
brake  valve  to  the  cut-out  cock  in  the 
main  reservoir  pipe  that  is  being  put  on 
our  freight  engines?  A.— We  presume 
you  refer  to  the  cut-out  cock  adopted  and 
used  by  the  Pennsylvania  Railroad.  This 
cock  is  placed  in  the  main  reservoir  pipe 
under  the  brake  valve  so  the  second  man 
on  a  double-head  train  can  use  the  emer- 
gency brake  if  necessary.  Two  small 
pipes  connect  with  train-pipe  exhaust 
angle  fittings.  When  the  cut-out  cock  is 
open,  the  train-pipe  exhaust  is  made 
through  one  small  pipe.  When  the  cock 
is  closed,  the  service  application  cannot 
be  made,  but  the  emergency  can.  The 
second  pipe  allows  train-pipe  pressure  to 
be  recorded  on  the  gage  of  the  second  en- 
gine. We  will  illustrate  this  cock  next 
month. 

(14)  G.  E.  R.,  Mattoon,  111.,  writes: 

I  am  using  a  D-5  valve  which  has  been 
in  service  eighteen  months.  I  have  had 
the  feed  valve  down  frequently  and 
cleaned  it,  but  it  is  very  erratic  in  its 
action.  Sometimes  the  gage  shows  60, 
70,  80.  etc.;  and  it  is  a  sure  thing,  if  the 
train  line  shows  80  or  85  with  light  en- 
gine, and  I  couple  onto  five  or  more  brake 
cars,  it  will  drop  to  50,  and  I  will  have  to 
use  the  tension  nut  on  feed  valve  to  in- 
crease the  train-pipe  pressure.  I  would 
like  to  know  what  the  trouble  is  and  have 
it  repaired.  A.— The  edges  of  the  gasket 
have  been  thinned  by  taking  down  and 
screwing  up  the  feed-valve  attachment 
so  frequently.  Put  in  new  gaskets,  and 
when  the  valve  needs  cleaning,  take  out 
the  supply  valve  by  removing  the  cap  nut, 
but  leave  the  bottom  part  alone.  Possi- 
bly dirt  on  the  supply  valve  has  caused 
some  of  the  trouble. 

§  §  $ 

Every  year  or  two  some  inventor  pro- 
poses to  take  the  air  for  the  ventilation  of 
railway  cars  from  the  front  of  the  locomo- 
tive, and  thereby  prevent  the  entrance  of 
smoke  and  cinders  to  the  car  through  the 
openings  usually  left  for  air  to  get  in.  It 
seems  to  be  a  very  attractive  way  of  doing 
the  work,  but  somehow  cars  have  never 
been  ventilated  in  this  way,  although  the 
patented  appliances  offered  for  the  pur- 
pose are  beyond  number.  The  latest  can- 
didate for  disappointment  in  this  line  of 
human  effort  is  Joseph  I.  Dunlap,  of 
Wadesborough,  N.  C,  who  proposes  to 
run  a  pipe  over  the  top  of  the  locomotive 
and  cars,  right  through  to  the  end  of  the 
train,  the  front  opening  being  a  bell- 
mouth  attachment,  intended  to  take  in  as 
much  air  as  possible  and  force  it  through 
the  pipe.  Inventions  very  much  like  this 
have  been  repeatedly  offered  before,  but 
we  never  heard  of  one  being  tried.  On  the 
face  of  it.  the  invention  would  be  a  nuis- 
ance and  would  add  very  materially  to  the 
labor  of  keeping  train  mechanism  in  order. 
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Lake  Shore  Ten-Wheel  Passenger 
Engine. 

The  ten-wheel  passenger  engine  shown 
in  the  annexed  engraving  is  an  improve- 
ment on  the  old  passenger  ten-wheelers 
of  the  Lake  Shore  &  Michigan  South- 
ern, worked  out  by  Mr.  Geo.  W.  Stevens, 
superintendent  of  motive  power  for  the 
company,  and  built  by  the  Schenectady 
Locomotive  Works. 

The  engine  has  cylinders  18  x  24  inches; 
boiler,  extended  wagon  top,  56  inches 
diameter  in  the  front  ring;  and  driving 
wheels,   68   inches   diameter. 

A  series  of  very  difficult  engineering 
problems  were  involved  in  the  designing 
of  this  engine.  It  was  desirable  to  pro- 
duce a  locomotive  of  considerably  greater 
power  than  the  old  ten-wheelers,  but  the 
mechanical  department  was  bound  down 


be  done  consistently  with  maintaining 
strength.  All  the  rods  are  channeled  out 
and  made  as  light  as  possible,  even  the 
top  of  the  guides  being  channeled;  over 
50  pounds  weight  has  been  taken  out  of 
the  cross-heads  alone,  due  to  coring  it 
out.  The  crank  pins  are  made  of 
Krupp  steel  and  are  also  hollow.  All 
castings  and  the  front  end  of  the  smoke- 
box  are  of  pressed  steel,  and  steps, 
braces  and  other  parts,  formerly  made  of 
cast  iron,  are  of  malleable  iron.  The 
various  casing  covers,  which  are  pressed 
out  under  the  hydraulic  press  in  the  works, 
are  notable  for  their  graceful  forms. 
While  the  reduction  of  weight  has  been 
carried  as  far  as  possible,  no  expense  on 
work  or  on  material  has  been  spared  to 
make  the  engine  efficient  and  durable. 
The    valve    motion    gives    a    very    good 


tions.  The  hangers  connect  with  link 
suspension  pins  about  8  inches  long,  and 
the  upper  rocker  pins  are  about  the  same 
length  between  head  and  washer.  The 
outside  of  the  tires  is  polished. 

The  frames  are  wonderfully  substantial, 
considering  the  lightening  process  that 
the  engine  has  undergone;  the  part  that 
extends  from  the  front  joint  to  the  front 
of  the  cylinder  is  7  inches  deep.  The 
guides  are  of  the  double-bar  style,  and 
are  secured  in  front  to  lugs  cast  on  the 
back  cylinder  head,  and  in  the  back  by 
cross-braces  i;4x8jij  inches. 

The  firebox  is  set  above  the  frame  and 
is  held  up  by  swinging  hangers  on  each 
side,  with  expansion  pads  at  the  front  cor- 
ners, and  a  single  pad  extending  nearly 
the  whole  breadth  at  the  back  of  the  fire- 
box above  the   foot  plate.     The  cylinder 
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to  a  total  weight  of  118,000  pounds,  which 
is  about  the  same  as  the  weight  of  the 
old  engines.  The  work  was,  however, 
carried  out  successfully,  and  this  engine 
has  1  inch  greater  diameter  of  cylinder, 
2  inches  more  diameter  of  boiler  and  has 
263  square  feet  more  heating  surface  than 
the  old  type.  When  people  proceed  to 
design  a  new  engine,  it  very  often  happens 
that  the  real  weight  comes  out  very  dif- 
ferently from  what  was  calculated  upon; 
but  this  engine  was  an  exception,  for 
when  put  upon  the  scales  in  working  or- 
der, it  came  within  a  few  hundred  pounds 
of  the  specified  weight.  This  displayed 
unusually  skillful  designing.  It  was  de- 
termined from  the  first  that  the  process 
of  lightening  the  whole  engine  should  not 
reduce  the  strength  of  essential  parts — 
like  frame,  rods,  axles,  etc.  The  reduc- 
tion of  weight  was  effected  to  a  great 
extent  by  improved  forms,  and  the  use 
of  stronger  material,  such  as  steel  and 
malleable  iron  castings. 

The    driving-wheel    centers    are    steel, 
cored  out  at  every  point  where  this  could 


distribution  of  steam,  especially  consid- 
ering the  shortness  of  the  eccentric  rods. 
With  ten-wheel  engines  it  has  generally 
been  considered  necessary  to  place  the 
links  in  front  of  the  drivers  and  span  the 
axle  with  the  eccentric  rods,  or  to  make 
a  very  complex  arrangement  of  transfer- 
ring motion  from  links  to  rockers.  This 
was  considered  necessary  to  prevent  un- 
due lead  of  valve  when  the  links  were 
notched  up  to  cut  off  short.  In  this  case 
the  links  are  placed  between  the  front  and 
main  drivers,  making  a  very  short  eccen- 
tric rod;  but  by  good  designing  and  pe- 
culiarity in  valve-setting,  the  distribution 
of  steam  is  as  good  as  it  is  in  the  ordinary 
eight-wheeler.  When  linked  up  to  cut 
off  at  six  inches,  the  lead  opening  is  only 
T\  inch.  The  valves  are  set  T',  inch  blind 
in  forward  motion,  and  ,.9f  inch  in  full  gear 
back.  The  valve  rod  of  this  motion  is 
unusually  long  and  looks  heavy,  but  it  is 
really  light,  for  it  is  made  of  steel  tubing. 
The  links  have  a  remarkably  wide  bearing 
surface,  and,  indeed,  all  the  rubbing  and 
wearing  parts  are  of  very  liberal  propor- 


saddles  have  unusually  wide  flanges,  and 
are  bolted  to  smokebox  by  five  ij^-inch 
bolts  on  each  side  and  six  on  back  and 
front,  besides  two  rows  of  bolts  screwed 
into  the  saddle  from  the  smokebox  side. 

Particular  attention  has  been  bestowed 
upon  covering  every  part  where  heat  is 
liable  to  be  carried  away,  with  material 
calculated  to  keep  out  the  cold.  The 
boiler,  steam  chest  and  cylinders  are 
covered  with  sectional  magnesia,  and,  as 
usual  with  all  Mr.  Stevens'  locomotives, 
the  front,  sides  and  back  of  the  firebox 
are  carefully  lagged.  Asbestos  cardboard 
and  hair  felt  are  used  for  the  firebox  lag- 
ging. 

Before  mounting  to  the  cab,  we  pause 
to  admire  the  provision  made  to  enable 
people  to  reach  the  deck  and  come  down 
from  it  without  danger  to  life  and  limb. 
There  are  substantial  steps  that  are  not  a 
deception  to  the  feet,  and  handholds  that 
people  of  ordinary  stature  can  reach. 
There  are  also  good  convenient  steps  for 
enabling  a  man  to  reach  the  sandbox  and 
headlight,  while  the  tender  has  been  pro- 
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vided  wiili  unusually  convenient  appli- 
ances of  this  kind. 

In  the  cab  wc  find  all  the  attachments 
applied  with  a  view  to  convenience  in 
handling  and  for  safely  in  case  of  accident. 
All  the  pipes  are  connected  with  one 
"combination  globe,"  which  connects  with 
the  dome  and  has  an  automatic  closing 
valve.  The  throttle  lever,  engineer's 
valve,  reverse  lever,  injector,  gage  cocks 
and  automatic  sanding  lever  are  all  within 
a  radius  of  18  inches.  Immediately  in 
front  of  the  engineer  is  a  small  lamp, 
which  he  can  use  to  read  his  orders  by  or 
to  look  at  his  watch.  Besides  that,  there 
are  lamps  for  showing  water  glass  and 
the  different  gages.  The  cab  has  an  ele- 
vated arch  roof,  is  very  roomy,  and  is  put 
together  so  that  the  nuts  of  all  bolts  used 
are  exposed  for  the  purpose  of  tightening. 

The  main  rods  weigh  385  pounds  each; 
back  section  of  side  rod,  225  pounds;  for- 
ward section,  189  pounds;  crosshead,  com- 
plete, 150  pounds. 

The  tender  has  a  pit,  sloping  forward 
towards  the  bottom — a  practice  which  is 
becoming  very  common.  Wells  are  pro- 
vided in  front  of  the  tank  for  the  feed-pipe 
connections.  The  frame  is  of  steel,  and 
trucks  with  bolsters  of  I-beam  steel.  The 
water  scoop  has  a  novelty  in  the  form  of 
wing-like  guards  over  the  dipper,  which 
prevent  the  water  from  flying  over  the 
truck  when  water  is  being  let  into  the 
tender. 

The  rigid  wheelbase  of  the  engine  is  15 
feet,  and  the  total  wheelbase  24.  feet  9 
inches.  There  is  30,000  pounds  weight  on 
the  engine  truck.  Dunbar  packing  is 
used  for  the  pistons,  and  they  arc  47s 
inches  thick,  and  piston  rod  is  3  inches 
diameter.  United  States  metallic  packing 
is  used  for  piston  and  valve  stems.  The 
size  of  the  steam  ports  is  17.x  i5/£  inches, 
and  the  exhaust  port  3  inches  wide.  The 
bridges  are  i^jj  inches  wide.  The  valves 
are  Allen-Richardson,  with  I  inch  outside 
and  1  1-16  inches  inside  lap;  greatest  travel 
of  valve,  SJ4  inches.  The  driving  boxes 
are  of  steeled  cast  iron,  and  a  cast-iron 
liner  is  screwed  into  the  wheel  hub  to  pre- 
vent cutting.  The  driving  springs  are  un- 
derhung, and  are  separated  by  hangers 
which  are  hooked  to  top  of  box.  A. 
French  springs  are  used  throughout  the 
engine  and  tender. 

The  main  driving-wheel  journals  are 
8x9  inches,  and  the  forward  and  back 
driving  journals  are  7^x9  inches;  the 
main  crank-pin  journals  are4j4  x  6  inches; 
on  the  main  pins  the  side  rod  journals  are 
Sl/2  x  4-)4  inches,  and  the  front  and  back 
ends  are  4x4  inches.  The  engine-truck 
journals  are  5  x  10  inches. 

The  boiler  throughout  is  built  of  Carbon 
steel,  and  is  designed  to  carry  a  working 
pressure  of  190  pounds  per  square  inch. 
The  boiler  sheets  are  7-16,  y2,  9-16  and  Ys, 
inch  in  thickness;  the  butt  joints  are  sex- 
tuple-riveted, with  welt  strip  inside  and 
out;  the  circumferential  seams  are  double- 
riveted.  The  firebox  is  95  3-16  inches  long 


and  4i->ij  inches  wide;  the  depth  is  67^ 
inches  in  the  front  and  55^4  inches  in  the 
back;  the  side  sheets  are  5-16  inch;  back 
sheet  5-16  inch,  crown  sheet  fjj  inch  and 
tube  sheet  l/z  inch  thick.  The  water  space 
is  4  inches  in  the  front,  zVi  inches 
and  3  to  4  inches  back.  The  crown  is  se- 
cured by  radial  stays  of  Taylor  iron,  1 
inch  diameter,  except  the  front  three  rows, 
which  have  sling  stays.  There  are  249 
charcoal  iron  tubes,  2  inches  diameter  and 
13  feet  3  inches  long.  The  brick  arch  is 
supported  by  water  tubes  3  inches  diam- 
eter. The  boiler  tubes  provide  1,716.6 
square  feet  of  heating  surface;  the  water 
tubes,  14.7;  the  firebox,  135.3 — a  total  of 
1,866.6  square  feet.  The  grate  has  27.35 
square  feet  of  area;  a  Smith  triple-expan- 


There  has  been  a  great  ''-al  written  of 
late  years  about  the  men  who  deserve  the 
credit  for  making  a  success  of  the  exten- 
sion front  and  Open  front  stark  of  locomo- 
Whcn  we  look  over  the  field  of 
effort  and  experiment  in  this  line,  we  think 
that  a  good  deal  of  credit  is  due  to  Mr. 
E.  M.  Reed,  who  was  vice-president  and 
gi  11  ral  superintendent  of  the  New  York, 
New  Haven  &  Hartford  Railroad  at  the 
time  of  his  death.  As  early  as  1863,  Mr. 
Reed,  who  was  then  master  mechanic  of 
the  road,  applied  an  extended  smokebox 
to  one  of  the  locomotives,  and  after  a 
great  deal  of  experiment  and  changing 
he  made  it  work  successfully.  He  was 
impressed  with  the  advantage  that  must 
arise  from  giving  the  exhaust  steam  and 
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sion  exhaust  pipe  is  used;  the  smokestack 
tapers  from  16  to  17  inches  diameter. 

There  are  two  No.  9  Monitor  injectors 
and  a  Nathan  sight-feed  lubricator  for 
cylinders  and  air  pump.  The  American 
brake  is  applied  to  all  drivers  and  the 
Westinghouse  to  tender.  The  Gould 
coupler  is  applied  to  pilot  and  tender.  A 
Hudson  bell  ringer,  Sherburn  chime 
whistle  and  Ashton  muffled  safety  valves 
are  used. 

The  engine  has  a  very  handsome  ap- 
pearance, and  is  reported  to  be  giving 
highly  satisfactory  service. 

ft  ft  ft 

Nearly  all  locomotive  engineers  are 
fond  of  a  smart  engine,  one  that  will  start 
with  a  bound  when  the  throttle  is  opened 
and  run  at  any  speed.  Many  men  are 
firmly  of  the  opinion  that  the  proper  way 
to  make  a  smart  and  fast-running  engine 
is  to  give  the  valves  plenty  of  lead.  Lead 
will  help  an  engine  in  starting  quick,  but 
it  acts  against  her  when  fast  running  is 
required. 


gases  a  free  passage  from  the  smokebox 
to  the  atmosphere,  unobstructed  by 
cones  or  other  spark-arresting  appliances. 
A  year  or  two  before  his  death,  the  writer 
had  a  conversation  with  Mr.  Reed  about 
locomotive  matters,  and  he  appeared  to 
take  greater  pride  in  what  he  had  done  to 
make  the  extension  front  a  success  than 
in  any  of  his  achievements  connected  with 
railroad  work.  He  believed  that  his  labors 
had  been  the  means  of  saving  a  vast 
amount  of  fuel  to  railroad  companies,  and 
had  prevented  untold  claims  for  fire  dam- 
ages arising  from  spark-throwing. 


We  have  received  requests  to  make  men- 
tion of  several  scores  of  calendars  that 
have  been  issued  as  standing  display  ad- 
vertisements. The  number  is  so  great  that 
we  cannot  find  room  to  mention  them  all, 
so  we  will  not  discriminate  by  mention- 
ing anjr.  If  any  reader  wants  a  calendar, 
he  cannot  be  far  wrong  if  he  applies  to 
any  firm  handling  railway  supplies. 
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Vandalia  Line  Mogul. 

The  engine  shown  in  annexed  engrav- 
ing has  cylinders  20x26  inches;  driving 
wheels,  62  inches  diameter  outside  of 
tires;  boiler,  62  inches  diameter  at  small- 
est ring  and  72  inches  diameter  at  back 
head. 

The  crown  sheet  is  supported  by  i-inch 
radial  stays.  There  are  318  2-inch  tubes, 
12  feet  long,  in  boiler.  The  firebox  is  108 
inches  long  inside  and  41  inches  wide.  In 
the  tubes  there  are  1,950  square  feet  of 
heating  surface  and  179  square  feet  in  the 
firebox,  making  a  total  of  2,129  square 
feet  of  heating  surface.  The  grate  area  is 
30.6  square  feet.  The  working  pressure 
is  185  pounds  per  square  inch.  Total 
weight     of    engine    in    working   order   is 


in  steam  pressures  from  1800  to  1850  was 
slow;  but  since  that  time  the  increase  of 
pressure  has  been  comparatively  rapid, 
and  the  economy  of  the  steam  engine  has 
continued  to  become  greater.  At  the 
present  time  the  indications  seem  to  be 
that  for  some  cause,  not  fully  determinable, 
but  very  probably  connected  with  the  diffi- 
culties in  securing  satisfactory  boiler  con- 
struction, the  rate  of  exhilaration  of  pres- 
sure is  beginning  to  fall  off.  The  pres- 
sures have  risen  from  50  pounds  a  genera- 
tion ago  to  125  pounds  in  1880,  to  200 
pounds  in  1890,  to  250  pounds  in  1895,  and 
are  likely  to  be  above  300  pounds  in  1900. 
This  applies  principally  to  marine  prac- 
tice. The  author  predicts  that  by  the  use 
of  water-tube  boilers,  it  will  be  found  as 


less  obstacles  in  the  way  of  varying  con- 
ditions when  experimenting,  found  that 
the  maximum  economy  was  reached  when 
cutting  off  at  one-third  to  two-fifths  of 
stroke.  They  discovered  that  when  ex- 
panded beyond  this  point,  the  variation  in 
temperature  of  the  cylinder  walls  was  too 
extreme.  When  steam  rushes  in  from  the 
hot  boiler,  it  finds  the  cylinder  cooled 
down  to  approximately  the  temperature  of 
the  exhaust  which  has  just  left  it.  It  is 
immediately  chilled,  some  of  the  vapor  is 
condensed  to  water,  and  the  pressure  is 
materially  reduced.  When  the  steam  is 
highly  expanded  and  exhaust  takes  place, 
the  condensed  water  re-evaporates  and 
acts  retardingly  on  the  piston  on  the  re- 
turn   stroke,    while   the   heat    reabsorbed 
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142,000  pounds,  of  which  127,000  pounds 
are  on  the  drivers. 

This  engine  is  the  latest  design  of  Mr. 
W.  C.  Arp,  S.  M.  P.  of  the  Vandalia,  and 
built  by  the  Pittsburgh  Locomotive  Works. 

©     s     $ 

High-Pressure  Steam. 

Nearly  all  engineers  understand  that  in- 
creasing the  steam  pressure  leads  to  an 
increase  of  efficiency,  but  exact  figures  are 
not  easily  found.  The  use  of  high  steam 
pressures  has  progressed  to  a  great  ex- 
tent along  with  the  art  of  boiler-making. 
At  the  beginning  of  this  century,  20 
pounds  to  the  square  inch  above  atmos- 
pheric pressure  was  very  rarely  exceeded, 
and  no  very  rapid  increase  came  about 
until  compound  engines  began  to  come 
into  favor. 

In  a  paper  presented  to  the  American 
Society  of  Mechanical  Engineers,  by  Pro- 
fessor Thurston,  on  "Promise  and  Po- 
tency of  High-Pressure  Steam,"  he  gives 
tables  and  data  which  show  that  the  rise 


easy  to  control  and  utilize  500  and  1,000 
pounds  per  square  inch  as  it  is  to-day  to 
employ  those  of  100  to  150. 

In  a  paper,  contributed  to  the  North- 
western Railway  Club  by  Mr.  J.  N.  San- 
born, master  mechanic  of  the  Brainerd  & 
North  Minnesota,  he  gave  calculations 
which  made  out  that  a  theoretical  saving 
of  20  per  cent,  resulted  when  steam  pres- 
sure was  increased  from  130  to  200 
pound  per  square  inch.  He  admitted  that 
there  were  practical  difficulties  in  the  way 
of  realizing  this  saving  with  locomotives. 
Short  cut-off  and  long  expansion  has  al- 
ways been  the  theoretical  demand,  but 
the  practical  engine  driver  says:  "I  find 
I  can  run  with  less  coal  by  dropping  re- 
verse lever  down  a  little  and  reducing  the 
pressure  by  throttling,  so  why  are  you 
talking  of  increasing  the  pressure?" 

Our  stationary  engine  brothers  step  in 
here  and  say:  "Yes,  we  found  the  same 
trouble  years  ago  when  the  Corliss  auto- 
matic cut-off  was  invented."  and   having 


from  the  cylinder  in  re-evaporation  is 
wasted. 

The  successful  expansion  of  steam  in 
more  than  one  cylinder  has  induced  in- 
ventors to  apply  the  compound  principle 
to  locomotives,  and  some  remarkable  re- 
sults have  been  obtained  where  high- 
pressure  steam  was  used  in  this  manner. 

The  compound  locomotive  is  not  greatly 
in  favor  among  many  railroad  men  to-day; 
but  if  they  are  going  to  utilize  the  ad- 
vantages that  come  from  higher  steam 
pressures,  they  will  be  compelled  to  use 
compound  engines  for  the  purpose.  The 
simple  engine  with  a  boiler  pressure  of 
200  pounds  is  a  much  more  powerful  ma- 
chine than  one  carrying  steam  pressure  of 
150  pounds,  and  it  is  doubtful  if  the  higher 
pressure  produces  any  more  economical 
results  when  it  is  used  only  in  one  cylin- 
der. The  designers  and  users  of  stationary 
and  marine  engines  have  shown  them- 
selves fully  alive  to  the  advantages  of  high 
steam   pressure,   and   they  are  using  the 
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best  appliances  at  their  command  to 
realize  the  economy  made  possible.  If 
the  men  responsible  for  the  economical 
operating  of  locomotives  wish  to  obtain 
the  best  possible  results  from  their  en- 
gines, they  will  be  compelled  to  follow  the 
example  set  by  other  steam  engineers. 

§     ®     § 

Provide  Uniform    Fuel. 

Mr.  W.  E.  Amman,  locomotive  foreman 
of  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Railway,  has  evidently  made  a 
very  thorough  study  of  the  numerous 
causes  that  lead  to  the  waste  of  coal.  A 
paper  of  his  on  "Fuel  as  It  Is  Used  and 
Abused,"  contributed  to  the  Northwestern 
Railroad  Club,  is  an  exhaustive  treatise 
on  the  prevailing  methods  of  wasting  coal. 


Grates  should  be  made  suitable  in  area 
and  openings  for  the  admission  of  the 
necessary  amount  of  air,  and  of  a  pattern 
best  suited  to  prevent  clinker  or  loss  of 
coal  by  excessive  openings.  Nettings, 
diaphragms,  nozzle  pipes  and  stacks  should 
be  made  to  conform  to  the  requirements 
for  burning  the  kind  of  coal  adopted,  thus 
eliminating  any  necessity  for  making  fre- 
quent changes. 

"Where  this  is  impossible  and  more 
than  one  kind  of  coal  is  used,  each  kind 
should  be  confined  to  certain  divisions; 
engines  could  then  be  sent  to  these  divis- 
ions and  appliances  so  designed  and  ad- 
justed that  the  best  results  could  be  ob- 
tained from  the  coal  used  in  the  district. 
It  is  a  fallacy  to  believe  that  engines  can 
be  run  over  long  divisions,  or  over  more 


Seaboard  Air  Line  Ten-Wheeler. 

ten-wheel  freight  locomotive  here- 
with shown  was  recently  built  by  the  Pitts- 
burgh Locomotive  Works  from  designs  of 
Mr.  W.  T.  Reed,  S.  P.  M.  of  the  Seaboard 
Air  Line. 

The  cylinders  are  19x24  inches;  driv- 
ing wheels,  58  inches  diameter  outside  of 
tires;  the  boiler  is  of  the  wagon-top  type, 
60  inches  diameter  at  the  smallest  ring 
and  67J4  inches  diameter  at  the  back  head; 
the  boiler  contains  239  2-inch  tubes,  11 
feet  77/z  inches  long.  The  firebox  is  loiyi 
inches  long  inside,  35J/J1  inches  wide.  The 
tubes  supply  1,448  square  feet  of  heating 
surface  and  the  firebox  144  square  feet, 
giving  a  total  of  1,592  square  feet.  The 
grate  area  is  23.4  square  feet;  the  work- 
ing pressure  is  180  pounds  per  square  inch. 


TEN-WHEELER   FOR  SEABOARD   AIR  LINE. 


We  have  long  been  forcibly  impressed 
with  the  belief  that  one  of  the  most  ex- 
tensive sources  of  waste  of  fuel  on  rail- 
roads results  from  the  practices  of  pur- 
chasing different  kinds  of  fuel,  that  re- 
quire different  adjustments  of  locomotive 
draft  appliances  to  burn  economically. 
Roundhouse  foremen  cannot  be  changing 
the  draft  appliances  to  suit  every  quality 
of  coal  supplied,  and  consequently  they 
have  to  make  the  adjustment  to  suit  the 
worse  quality  of  coal,  and  that  wastes  fuel 
when  a  superior  quality  of  coal  is  pro- 
vided. 

Under  this  head,  Mr.  Amman  says: 
"Only  one  kind  and  quality  should  be 
adopted,  and  this  standard  adhered  to. 
Then  engines  should  be  arranged  for 
burning  that  particular  coal.  Practical 
road  tests  should  be  made  with  each  class 
of  engine,  and  the  different  parts  on  which 
combustion    depends    carefully    adjusted. 


than  one  division,  using  coal  of  different 
kinds  and  qualities,  and  produce  good  re- 
sults. An  engine  that  is  designed  to  burn 
one  kind  advantageously  will  not  burn 
another  kind  as  well,  be  it  better  or  worse. 
Therefore,  after  a  kind  and  grade  have 
been  selected,  and  suitable  appliances  for 
its  economical  use  have  been  adopted,  it  is 
of  the  utmost  importance  that  these 
standards  should  be  maintained  inviolate, 
as  any  departure  from  either  will  incur  a 
pecuniary  loss  to  the  company. 

"The  practice  of  allowing  shop  foremen, 
engineers  and  others  to  incorporate  fanci- 
ful ideas  in  the  alterations  of  front  ends 
and  stacks  is  not  good  policy,  and  causes 
much  waste  of  labor  and  material  as  well 
as  fuel." 

§  g  § 

Get  a  bound  volume  of  1896,  $3,  now  or 
never. 


The  engine  weighs  131,000  pounds  in 
working  order,  of  which  104,800  pounds 
are  on  the  drivers. 

§     §     § 

We  have  seen  considerable  comment 
about  the  rotary  engine  mentioned  in  our 
last  issue,  which,  according  to  the  press 
dispatches,  was  to  bring  a  great  fortune 
to  its  patentee.  The  newspaper  reporters, 
who  gave  so  much  publicity  to  that  en- 
gine, seem  to  think  that  the  rotary  engine 
(one  which  worked  without  a  crank)  was 
an  unheard-of  novelty.  If  these  people 
would  pay  a  little  attention  to  the  prog- 
ress of  invention,  they  would  be  saved  a 
good  deal  of  ridicule.  It  may  be  of  in- 
terest to  more  than  newspaper  reporters 
to  know  that  in  the  United  States  alone 
there  have  been  about  1.400  patents  taken 
out  for  rotary  engines. 
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Medley's  "Puffing  Billy." 

"Puffing  Billy,"  the  curious-looking 
locomotive  shown  in  our  chart,  was  built 
by  William  Hedlcy,  of  Wylam,  England, 
in  1813,  and  was  the  first  locomotive  to 
haul  cars  profitably  and  to  do  the  work 
that  the  builder  and  owners  expected  that 
it  would  do.  The  engine  is  now  preserved 
in  the  South  Kensington  Museum,  of 
London. 

Before  Hedlcy  built  this  engine,  a  va- 
riety of  attempts  had  been  made  to  con- 
struct a  steam  engine  that  would  travel  on 
land,  either  on  common  roads  or  on  tram- 
ways: but  all  these  efforts  were  fruitless 
of  any  commercial  value.  Some  of  the 
machines  built  were  able  to  move  on  fiat 
plain  surfaces,  most  of  them  were  not  able 
to  turn  a  wheel,  and  none  of  them  were 
sufficiently  perfected  to  be  recommended 
as  prime  movers  that  would  transport 
passengers  or  freight  more  cheaply  or 
more   expeditiously   than   horse-power. 

The  history  of  inventions  seems  to 
show  that  when  any  radical  improvement 
is  urgently  needed  on  ancient  methods, 
the  man  to  invent  the  improvement  ap- 
pears and  produces  what  was  wanted. 
Toys  that  were  run  by  the  force  of  ex- 
panding steam  were  invented  more  than 
two  thousand  years  ago,  and  philosophers 
and  prophets  predicted  for  centuries  that 
the  force  generated  by  the  evaporation  of 
water  by  fire  would  some  day  perform  the 
heavy  burdens  of  mankind.  Prophecies 
and  predictions  led  to  nothing  until,  in 
the  fullness  of  time,  a  tremendously  ur- 
gent necessity  arose  for  pumping  water 
out  of  deep  mines.  The  power  exerted 
by  horses  had  ceased  to  meet  the  require- 
ments and  a  great  industry  was  threatened 
with  ruin.  At  this  crisis  (1705),  New- 
comen  and  Cawley,  two  mechanics,  of 
Dartmouth,  England,  made  a  steam  en- 
gine that  employed  a  piston  in  a  cylinder, 
and  gave  to  the  world  the  principal  ele- 
ments of  the  steam  engine  of  to-day.  But 
for  their  crude  preliminary  work,  Watt 
nor  Evans  nor  any  of  the  other  improvers 
of  the  steam  engine  would  have  found 
their  opportunity. 

The  locomotive,  the  electric  telegraph, 
the  Bessemer  process  of  steel  making,  the 
air  brake,  the  electric  light,  and  all  other 
great  inventions  have  come  in  the  fullness 
of  time — when  the  world  seemed  unable 
to  do  longer  without  them.  Every  radi- 
cal invention  has  been  heralded  by  minor 
inventors  who  saw  the  need  and  tried  to 
provide  the  invention,  but  their  work  did 
little  more  than  pave  the  way  for  the  in- 
tellectual giant  who  in  due  time  came 
along  with  his  masterpiece. 

The  birth  of  the  locomotive  became  due 
when  the  world's  demand  for  coal  grew  to 
be  so  great  that  horses  ceased  to  be  equal 
to  the  task  of  hauling  the  loaded  cars  from 
the  mines  to  the  shipping  points.  Up  till 
within  a  few  decades  England  supplied  the 
industrial  world  with  coal.  A  vast  part 
of  England's  coal  measures  are  in  the 
northeast  part  of  the  country,  in  the  coun- 


ties of  Northumberland  and  Durham. 
Newcastle  is  the  capital  of  the  coal  king- 
dom, and  near  its  gates  the  prototype  of 
the  modern  locomotive  was  conceived, 
built  and  put  successfully  to  the  work  of 
hauling  coal  cars. 

Newcastle,  which  was  a  place  of  some 
note  when  the  Romans  occupied  Britain, 
seventeen  hundred  years  ago,  owes  its 
importance  to  the  river  Tyne,  which  is 
navigable  for  large  ships  up  to  the  city. 
The  river  traverses  the  heart  of  the  coal 
country,  and  on  its  waters  the  coal  was 
carried  in  barges  for  shipment  at  New- 
castle. About  eight  miles  from  the  city 
is  a  small  place  called  Wylam,  where  at 
one  time  there  was  one  of  the  principal 
collieries  in  England.  In  the  beginning 
of  this  century  the  proprietor  was  a  Mr. 
Christopher  Blackett,  who  was  a  very  en- 
terprising man,  ever  ready  to  encourage 
his  workmen  or  others  in  any  efforts  made 
to  improve  the  crude  machinery  and 
primitive  methods  employed  in  the  min- 
ing and  handling  of  coal. 

Under  the  labors  of  Watt  and  other  en- 
gineers, the  steam  engine  had  been  greatly 
improved  for  stationary  purposes,  and 
inventors  began  to  work  on  the  problem 
of  making  it  a  locomotive.  There  were  a 
variety  of  unsuccessful  attempts  made  in 
the  first  decade  of  this  century  to  build  a 
locomotive  that  would  haul  cars  on  rails, 
and  the  failures  were  in  a  great  measure 
due  to  an  erroneous  belief  that  smooth- 
tread  driving  wheels  could  not  be  em- 
ployed, as  they  would  slip  without  moving 
the  engine.  In  one  very  ambitious  at- 
tempt to  make  a  practicable  locomotive, 
a  rack  rail  was  employed,  and  another 
engineer  tried  an  endless  chain  in  the 
middle  of  the  track,  to  enable  the  locomo- 
tive to  pull  itself  ahead,  while  a  still  more 
radical  inventor  built  an  engine  that  was 
pushed  forward  by  legs  and  feet  that  imi- 
tated the  action  of  a  horse. 

At  this  time,  Mr.  William  Hedley  was 
what  we  would  call  chief  engineer  of  the 
Wylam  colliery.  He  was  a  well-educated 
engineer,  which  was  a  rarity  in  those 
days,  and  he  devoted  a  deal  of  attention 
to  improving  the  methods  for  transport- 
ing the  output  of  the  Wylam  pits  to  the 
shipping  station,  five  miles  distant.  His 
employer  seems  to  have  entered  heartily 
into  all  the  plans  for  improvement  pro- 
posed by  Hedley,  and  it  was  this  liberal 
policy  which  led,  after  one  serious  failure, 
to  the  building  of  a  successful  locomotive. 

Hedley  had  mental  independence  suffi- 
cient to  doubt  the  correctness  of  the  pre- 
vailing belief  that  smooth  wheels  would 
not  have  sufficient  adhesion  to  enable  a 
locomotive  to  haul  a  train  of  cars.  To  test 
the  matter,  he  made  a  variety  of  experi- 
ments, which  he  described  in  a  letter  to 
Dr.  Lardner,  an  English  scientist  of  some 
note  and  much  pretension,  as  follows:  "I 
was  forcibly  impressed  with  the  idea  that 
the  weight  of  an  engine  was  sufficient  for 
the  purpose  of  enabling  it  to  draw  a  train 
of  loaded  wagons.    To  determine  this  im- 


portant point,  I  had  a  carriage  constructed. 
This  carriage  was  placed  upon  the  rail- 
road and  loaded  with  different  parcels  of 
iron,  the  weight  of  which  had  previous- 
ly been  ascertained;  2,  4,  6,  etc.,  loaded 
coal  wagons  were  attached  to  it.  The  car- 
riage itself  was  moved  by  the  application 
of  men  at  the  fore-handles  [employed  to 
turn  the  wheels],  and  in  order  that  the 
men  might  not  touch  the  ground,  a  stage 
was  suspended  from  the  carriage  at  each 
handle  for  them  to  stand  upon.  I  ascer- 
tained the  proportion  between  the  weight 
of  the  experimental  carriage  and  the  coal 
wagons  at  the  point  where  the  wheels  of 
the  carriage  would  surge  [slip]  or  turn 
round  without  advancing.  The  weight  of 
the  carriage  and  the  number  of  the  wagons 
also  were  repeatedly  varied,  but  with  the 
same  relative  result.  This  experiment, 
which  was  on  a  large  scale,  was  decisive 
of  the  fact  that  the  friction  of  the  wheels 
of  an  engine  carriage  upon  the  rails  was 
sufficient  to  enable  it  to  draw  a  train  of 
loaded  coal  wagons." 

By  these  experiments,  Hedley  deter- 
mined the  ratio  of  adhesion  so  correctly 
that  for  years  his  figures  were  taken  by 
engineers  as  the  best  authority  on  the  sub- 
ject. 

Having  vanquished  the  bugaboo  of 
wheel-slipping,  Hedley  proceeded  to  build 
a  locomotive  with  smooth  wheels.  His  first 
attempt  was  not  a  success;  the  engine  was 
a  very  crude  affair,  with  a  boiler  of  cast 
iron,  with  a  single  tube  which  passed  into 
the  chimney.  The  engine  had  but  one  cyl- 
inder, and  a  fly-wheel  was  employed  to 
regulate  the  movement.  This  crude  ma- 
chine was  sufficient  to  demonstrate  certain 
lines  of  improvement,  and  shortly  after- 
wards the  "Puffing  Billy"  was  built,  and  it 
was  at  once  put  to  service  pulling  cars 
from  the  colliery  to  the  shipping  station. 
It  drew  regularly  eight  loaded  cars  at  a 
rate  of  4  or  5  miles  an  hour.  Other  en- 
gines of  the  same  kind  were  afterwards 
built,  and  within  a  year  or  two,  locomo- 
tives entirely  superseded  horse-power  in. 
hauling  cars  on  this  railroad.  The  "Puff- 
ing Billy"  was  built  in  the  blacksmith  shop 
connected  with  the  Wylam  colliery.  It 
had  two  vertical  cylinders,  the  power  be- 
ing transmitted  by  fulcrum  levers  to  geai 
wheels  which  engaged  gears  connecting 
with  the  axles  of  the  carrying  wheels.  The 
boiler  had  a  return  flue,  and  provided 
much  more  heating  surface  than  the  boiler 
of  the  first  locomotive  built. 

The  success  of  the  "Puffing  Billy"  in 
hauling  cars  and  doing  the  work  without 
delay  or  interruption,  excited  a  great  deal 
of  talk  and  discussion  in  Northumberland 
and  Durham,  and  a  great  many  persons 
went  to  see  the  remarkable  sight.  Among 
those  who  witnessed  the  working  of  the 
"Puffing  Billy,"  early  in  its  career,  was 
George  Stephenson,  then  connected  with 
a  neighboring  colliery,  whose  proprietors 
were  casting  about  for  improved  methods 
of  transporting  their  coal.  Stephenson 
was  a  very  ingenious  mechanic,  and  on  ex- 
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amining  the  Hedley  engine,  declared  his 
intention  to  build  a  better  one.  This  led 
to  the  construction  of  a  locomotive  al 
Killingworth  colliery,  under  Stephen  .m' 
supervision.  The  machine  was  put  to 
work  the  following  year.  The  perform  ■ 
ance  of  the  early  Stephenson  locomotives 
compared  very  unfavorably  with  those 
that  Hcdley  constructed.  The  "Puffing 
Hilly"  is  a  small,  crude-looking  machine, 
but  it  possesses  all  the  elements  of  the 
modern  locomotive  except  the  multi-tubu- 
lar boiler.  To  appreciate  the  great  work 
done  by  the  designer,  we  must  remember 
that  the  whole  of  his  efforts  were  without 
aid  from  anything  that  had  been  done  in 
the  same  line  before.  He  had  to  work  out 
proportions  for  himself,  just  as  he  worked 
out  facts  concerning  adhesion.  The  lead- 
ing defect  of  the  first  engine  was  want  of 
steam,  and  this  he  rectified  in  the  second 
one  by  materially  increasing  the  heating 
surface.  The  complex  form  of  transmit- 
ting power  to  the  driving  wheels  was  made 
necessary  by  the  weak  track  on  which  the 
engine  worked,  and  which  required  a  long 
distribution  of  weight.  With  all  its 
obvious  faults,  Hedley's  "Puffing  Billy" 
was  a  triumph  of  good  designing  in  a  field 
where  no  precedent  existed,  and  the 
builder  has  the  undoubted  right  to  the 
credit  of  being  called  "The  Father  of  the 
Locomotive  Engine." 


The  Weak  Draft  Gear. 

In  talking,  at  the  Northwestern  Railway 
Club,  on  "Draft  Gear,"  Mr.  E.  A.  Wil- 
liams, mechanical  superintendent  of  the 
Soo  Line,  said: 

"I  think  it  will  be  conceded  by  all  who 
are  in  charge  of  freight-car  repairs  that  the 
maintenance  of  freight-car  equipment  on 
account  of  weak  draft  gear  is  one  of  the 
largest  items  of  expense  in  the  repair  of 
cars.  I  think  we  have  all  noticed  that  the 
improvement  in  draft  gear  has  not  kept 
pace  with  the  other  improvements  of 
freight-car  equipment,  such  as  brake  gear, 
bolsters  and  framing. 

"If  we  pass  through  any  large  freight 
yard  and  examine  the  draw  gear  of  dif- 
ferent cars,  we  find  that,  practically,  a 
large  majority  of  cars  have  the  same  de- 
sign of  draft  gear  that  was  applied  fifteen 
years  ago  on  twenty  or  twenty-five  thou- 
sand pounds  capacity  cars.  While  it  is 
true  that  parts  of  the  attachment,  such  as 
pocket  straps,  follower  plates,  draw  lugs 
and  springs,  are  made  heavier  in  order  to 
resist  the  pulling  and  buffing,  at  the  same 
time  they  are  attached  to  the  draft  timbers 
in  practically  the  same  manner  as  was  the 
practice  on  lighter  cars — that  is.  the  draw 
lugs  are  bolted,  each  independently  to  the 
draft  timbers,  which,  in  itself,  is  an  element 
of  weakness.  The  continual  shocks  that 
the  drawbar  receives  weaken  and  loosen 
the  bolts,  and  eventually  draft  timbers  are 
split  and  destroyed. 

"There  are  a  great  many  excellent  de- 
vices, in  a  number  of  cases  patented,  which 


are  an  improvement  for  draft  gear. 
\mong  othei  I  might  mention  one  where 
the  spring  is  inclosed  in  a  casing  with 
double  projections  on  each  side  of  the 
spring  pocket,  gained  into  draft  timbers, 
the  bolts  extending  through  both  draft 
timbers  and  spring  casing,  and  bolting 
the  draft  timbers  and  spring  casing  or 
box  firmly  together.  I  think  this  is  a 
decided  improvement,  and  an  arrange- 
ment that  will  reduce  the  damage  to  the 
draw  gear.  There  are  others  that  I  have 
noticed,  such  as  double  springs,  and  in 
one  case  that  I  have  in  mind  where  not 
only  double  springs  but  a  double  pocket 
strap  is  used.  This,  in  my  opinion,  is  a 
very  excellent  device,  and  one  that  cer- 
tainly will  reduce  the  cost  of  repair  of 
draft  rigging.  Of  course,  the  continuous 
drawbar  is  no  doubt  an  improvement  over 
the  old  style  of  drawbar  rigging,  but,  from 
my   observation,   there   is   an   element   of 


i  the  end  oi  the  pindle.  Keliance 
foi  the  fit  of  the  new  bolt  in  the  out<  i 
i  placed  entirely  on  the  taper  fit,  which 
unnecessary,  as  it  is 
screwed  in  from  the  firebox  side,  and  the 
fit  is  assured  by  the  taper  .don.-. 

The  shank  is  made  to  fit  the  shaft  of 
the  "universal  tools"  illustrated  in  an- 
Other  column,  and  this  device  is  easy  of 
manipulation  in  the  firebox  or  any  other 
place  it  may  be  used.  The  tool  was  de- 
signed under  the  supervision  of  Superin- 
tendent of  Mod  I  ei  Turner,  of  the 
Buffalo,  Rochester  &  Pittsburgh  Railway. 
Mr.  Harry  Edwards,  the  foreman  boiler- 
maker  at  Rochester,  informs  us  that  its 
value  cannot  be  over-estimated  in  the  sav- 
ing it  effects  by  drilling  out  a  broken  stay- 
bolt  while  the  main  frame  of  an  engine  is 
left  undisturbed.  The  cost  for  staybolt 
renewals  has  been  an  item  of  no  inconsid- 
erable consequence  when  the  removal  of 
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weakness  in  the  continuous  bar,  i.  e.,  it 
is  liable  to  stretch,  and  I  think  that  there 
has  been  considerable  difficulty  experi- 
enced in  keeping  the  rods  at  the  proper 
length. 

"'  )n  a  large  number  of  cars  that  have 
recently  been  built  I  noticed  that  the 
drawbars  have  been  applied  directly  to  the 
center  sills,  doing  away  with  draft  timbers. 
Of  course,  an  arrangement  of  that  kind 
would  be  impracticable  on  cars  already 
built  for  draft  timbers,  for  the  reason  that 
it  would  raise  the  drawbars  too  high  above 
top  of  rail.  At  the  same  time,  it  strikes 
me  that  where  cars  are  designed  to  place 
the  drawbars  or  couplers  between  center 
sills,  it  is  a  very  excellent  arrangement." 


A  Tool  for  Broken  Staybolts. 

The  terrors  of  a  staybolt  broken  behind 
the  frame  of  an  engine,  are  dissipated  by 
the  little  tool  shown  in  our  engraving.  It 
is  made  to  use  from  the  inside  of  the  fire- 
box after  the  ordinary'  drill  has  done  its 
work,  by  passing  through  to  the  outer 
hole  and  gradually  enlarging  it  until  the 
broken  bolt  is  entirely  cut  away  down  to 
the  thread.  This  is  done  by  forcing  out 
the  swiveled  cutter  to  any  amount  wanted, 
by  means  of  the  f8-inch  spindle  passing 
through  the  center  of  the  tool,  and  which 
is  forced  against  the  inclined  face  of  the 
cutter's  edge  by  means  of  the  shank- 
shown  screwed  on  the  body  and  bearing 


a  frame  was  involved:  this  tool  has  reduced 
it  to  a  reasonable  figure. 

@ 

A  flue-cutter  has  been  recently  patented 
by  Thomas  De  Coursey  Ruth,  of  Buffalo. 
X.  V  .  which  has  a  very  strong  resem- 
blance to  one  that  has  been  used  for  several 
years  by  Mr.  Turner,  master  mechanic  of 
the  Buffalo,  Rochester  &  Pittsburgh  Rail- 
way. The  cutter  consists  of  a  sectional 
block  with  flange  on  the  end.  which  goes 
up  against  the  tube  plate.  Inside  there 
are  two  cutters  which  are  pushed  against 
the  tube  by  a  tapered  arbor.  The  only 
difference  that  we  can  see  between  it  and 
Mr.  Turner*s  device  is  that  the  patented 
article  has  two  cutters,  while  Mr.  Turner 
uses  one. 


The  Executive  Committee  oi  the  Xew 
York  Railroad  Club  have  decided  that  the 
sending  of  their  monthly  reports  to  the 
members  of  all  other  railroad  clubs  is  a 
source  of  expense,  embarrassing  to  the 
club,  and  they  recommended  that  the 
practice  be  stopped.  On  the  question  be- 
ing put  before  the  last  regular  meeting  of 
the  club,  it  was  unanimously  voted  not  to 
send  reports  to  those  who  are  not  mem- 
bers of  the  club.  The  Executive  Commit- 
tee have  arranged  to  purchase  sufficient 
copies  of  other  clubs  to  supply  one  to 
each  member  of  the  club. 


<!0 


LOCOMOTIVE    ENGINEERING. 


A  Fighting  Engineman. 

Every  man  who  has  railroaded  for  a 
single  day  on  the  Rio  Grande  has  heard 
of  John  Jones — "Scrappy"  Jones  they 
called  him.  If  there  is  such  a  disease  as 
scraptomania,  then  John  Jones  had  it, 
good  and  hard.  He  began  at  the  bottom 
as  helper  in  the  machine  shops,  and  in- 
dustriously fought  his  way  up  the  ladder 
until  he  became  a  full-edged  locomotive 
engineer.  There  is  scarcely  a  flag  station 
on  the  entire  system  that  has  not  been  his 
battlefield. 

The  most  interesting  feature  in  the  his- 
tory of  Jones  is  the  fact  that  he  never 
sought  a  fight,  or  fought  for  the  "fun  of 
it,"  as  most  fighting  characters  do.  I 
knew  him  intimately,  worked  with  him 
many  a  day,  and  it  seemed  to  me  that  he 
had  fights  thrust  upon  him  in  nearly  every 
instance.  When  he  was  "hostler"  at 
Salida  I  was  his  assistant.  One  day  when 
we  were  dangling  our  feet  from  a  high 
bench  in  the  roundhouse  I  asked  him  how 
it  was  that  he  had  so  many  fights.  "You 
are  better  tempered  and  happier  than  I 
am;  I  have  had  one  fight  since  I  be- 
gan railroading;  how  many  have  you 
had?" 

"  'Bout  a  hundred,"  said  Jones,  and  his 
homely  face  was  sad.  He  told  me,  then 
and  there,  that  fighting  was  his  besetting 
sin.  He  had  worked  and  prayed  that  he 
might  be  spared  the  necessity  of  thrash- 
ing men,  but  it  seemed  a  part  of  his  mis- 
sion on  earth.  When  the  noon  whistle 
sounded  we  slid  off  the  high  bench  and 
went  into  the  washroom  to  prepare  for 
luncheon.  Before  we  left  the  house  we 
were  obliged  to  use  the  turntable.  "Hey, 
there,  back  up.  We  want  to  use  the  turn- 
table!" Jones  called  cheerfully  enough  to 
a  passenger  engineer  who  was  oiling  his 
locomotive,  which,  contrary  to  all  rules 
and  customs,  was  left  standing  on  the 
turntable.  Now,  Jones  had  thrashed 
nearly  every  engineer  he  had  fired  for 
during  his  apprenticeship,  and  they  all 
hated  him,  so  this  middle  division  man 
only  gave  him  a  sour  look  and  went  on 
oiling.  "Say,"  said  Jones,  rolling  his 
thumb  and  twirling  his  watch  chain  about 
it,  "are  you  going  to  back  up?" 

"Yes,  when  I  get  ready,"  was  the  reply. 
Jones  made  straight  for  the  engine.  As 
he  climbed  up  on  one  side,  the  driver 
mounted  from  the  other,  and,  snatching 
up  a  hand  hammer,  raised  it  above  Jones's 
head  and  warned  him  to  keep  off  his  en- 
gine. I  held  my  breath  as  Jones  con- 
tinued to  climb  and  the  engineer  stood 
ready  to  brain  him.  When  the  hostler, 
who  appeared  not  to  have  heard  the  warn- 
ing, had  gained  the  deck,  he  twisted  the 
hammer  from  the  grasp  of  the  engineer, 
threw  it  back  into  the  coal  tank,  backed 
the  engine  from  the  table,  set  the  air 
brakes,  and  leaped  to  the  ground.  He 
had  missed  a  fight  here  simply  because 
the  engineer  weakened,  and  yet  Jones  was 
wholly  in  the  right. 

Once  when  he  was  firing  a  passenger 


engine  they  stopped  at  Cleora,  only  two 
miles  from  the  end  of  the  run.  The  en- 
gineer abused  Jones  and  Jones  thumped 
him.  The  driver  told  the  conductor  that 
he  would  not  run  the  engine  in  with  that 
fireman,  whereupon  Jones  gave  the  driver 
another  licking,  drove  him  into  the  cab, 
and  compelled  him  to  go  to  the  end  of 
the  division.  There  was  an  investigation 
in  the  office  of  Master  Mechanic  Kelker, 
at  Pueblo.  The  engineer  began  to  abuse 
the  fireman  and  he  was  notified  by  the 
latter  that  such  a  course  was  liable  to  lead 
to  trouble.  Presently  the  engineer  called 
Jones  a  liar,  and  instantly  he  fell  spraw- 
ling across  the  master  mechanic's  desk. 
This  caused  the  fireman's  discharge.  But 
the  provocation  had  been  great,  and  the 
official  gave  Jones  a  rather  complimentary 
letter  to  the  general  master  mechanic  at 
Denver.  Jones  went  up  and  told  the 
whole  story,  not  even  attempting  to  justi- 
fy his  own  actions,  and  he  was  reemployed 
upon  another  run. 

In  those  days  engineers  and  firemen 
worked  far  apart,  and  as  Jones  had  licked 
about  half  the  engineers  on  the  middle 
division,  he  was  simply  despised  by  the 
men  on  the  right-hand  side.  There  was  a 
young  Irishman  who  was  a  magnificent 
man,  physically,  and  possessed  of  no  end 
of  sand,  and  to  this  handsome  fellow  was 
given  the  task  of  thrashing  Scrappy 
Jones.  They  met  one  day  out  at  the  steel 
works  and  the  Irishman  had  no  trouble 
in  working  Jones  up  to  the  proper  pitch. 
Jones  told  the  story  of  this  fight  to  me. 
"He  looked  like  a  giant,"  he  said,  "when 
he  faced  me,  but  I  was  mad.  Before  I 
knew  he  was  within  reach  he  hit  me  square 
between  the  eyes,  and  it  seemed  to  me  that 
it  was  raining  fire.  I  fell  sprawling  on  my 
back,  but  got  up  as  quickly  as  I  could, 
and  he  knocked  me  down  again.  I  got 
up  again,  with  the  air  full  of  sparks.  He 
knocked  me  down  again.  More  fire,  I 
continued  to  go  down  and  get  up.  It 
.didn't  hurt  so  very  much,  only  it  blinded 
me,  and  that  annoyed  me,  for  I  was  anxi- 
ous to  see  how  he  did  it,  for  I  had  never 
found  it  utterly  impossible  to  get  at  a 
man  before.  As  often  as  I  straightened 
up  he  hit  me  plumb  between  the  eyes  and 
down  I  went.  I  had  been  down  six  times, 
but  my  wind  was  better  than  that  of  my 
opponent,  and  that  very  fact  seemed  to 
discourage  him.  He  was  breathing  like 
a  snow  plough,  and  when  I  went  down 
for  the  seventh  time  he  started  to  climb 
my  frame,  and  that  was  his  Waterloo.  I 
saw  him  coming,  dimly,  as  through  a  veil 
all  dotted  with  stars.  I  doubled  up  like 
a  jack-knife,  and  when  I  straightened  my 
legs  out  I  drove  my  feet  into  the  stomach 
of  my  antagonist.  He  went  over  on  his 
back,  and  I  went  over  on  top  of  him  and 
closed  the  incident.  He  had  me  whipped. 
I  was  completely  done  out,  and  three  more 
falls  would  have  ended  me,  but  he  got 
scared  and  wanted  to  end  the  fight." 

The  next  man  selected  to  discipline 
Jones  was  a  yard  master,  Jim  Williams. 


When  Williams  saw  the  fighter  for  the 
first  time  he  laughed. 

"Are  you  the  artist  that  has  licked  all 
the  engineers  on  the  middle  division?" 
asked  Jim  with  a  quizzical  smile. 

Jones  showed  plainly  that  he  was  em- 
barrassed. He  always  looked  so  when 
he  knew  that  a  man  was  trying  to  pick  a 
quarrel  with  him.  He  answered  that  he 
had  done  the  best  he  could  for  those  who 
had  come  up  against  him,  and  Jim  laughed 
some  more,  Three  or  four  seconds  were 
now  wasted  in  preliminary  talk,  and  then 
the  two  climbed  into  an  empty  box  car 
and  shut  the  door.  The  men  on  the  out- 
side only  listened  to  catch  a  word  that 
would  give  them  some  idea  as  to  how  the 
fight  was  going,  but  there  was  no  talk. 
At  times  one  would  fancy  that  a  football 
team  was  performing  inside.  Now  there 
came  heaves  and  grunts  as  if  two  men 
were  trying  to  put  up  a  heavy  stove,  and 
then  you  might  guess  that  a  dray  had 
backed  up  to  the  opposite  door  and  they 
were  throwing  in  a  few  sacks  of  potatoes. 
Presently  there  was  a  "rush,"  and  they 
threw  in  the  dray,  horse  and  all.  This 
was  followed  by  perfect  quiet,  save  for  the 
heavy  breathing  of  the  horse.  A  few 
moments  later  the  door  was  opened  and 
the  two  men  came  out,  bleeding  through 
their  smiles,  and  still  the  result  of  the 
fight  was  a  secret,  and  it  has,  so  far  as 
I  know,  remained  so  to  this  day. 

Jones's  fights  became  so  notorious  that 
the  traveling  engineer  waited  upon  him 
to  say  that  the  master  mechanic  had  or- 
dered that  the  beligerent  engineer  be  dis- 
charged at  the  conclusion  of  his  next 
fight.  Jones  promised  to  reform.  About 
a  month  later  the  traveling  engineer 
climbed  into  the  cab  of  the  engine,  which 
Jones  was  running,  helping  trains  from 
Colorado  Springs  up  over  the  Divide. 
The  young  driver  showed  much  feeling 
upon  meeting  the  T.  E.,  and  at  once  as- 
sured the  official  that  he  appreciated  the 
kindness  of  the  management;  that  they 
had  all  been  very  forgiving,  and  now  he 
hoped  that  he  might  leave  the  service  with 
the  good  wishes  of  the  officials. 

"Why,  you  are  not  going  to  quit,  are 
you,  John?  The  old  man  has  compli- 
mented you  repeatedly  upon  the  excellent 
work  you  have  been  doing  here  on  the 
hill." 

"Then  I  take  it  that  the  old  man  isn't 
on,"  said  Jones.  "That's  like  you,  Frank, 
to  try  to  save  my  neck,  but  it's  no  use." 

Suddenly  it  dawned  upon  the  mind  of 
the  traveling  superintendent  of  motive 
power  that  Jones  had  been  fighting.  If  he 
wanted  to  be  sure  all  he  had  to  do  was  to 
ask  Jones  and  he  would  get  the  whole 
truth,  so  he  asked  him  whom  he  had 
fought   with. 

"The  hill  crew,"  was  the  brief  reply. 

"All  of  them." 

"Yep — began  on  the  head  brakeman 
and  cleaned  out  the  caboose,  including  the 
captain,"  said  Jones,  with  no  show  of 
pride.    The  official  jumped  off  the  engine 
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and  swung  into  the  caboose  of  an  east- 
bound  freight  train,  and  that  was  the  last 
Jones  heard  of  the  order  to  discharge  him, 
for  the  conductor  was  too  proud  to  re- 
port the  fact  that  a  little  man  weighing 
less  than  140  pounds  had  cleaned  out  the 
crew  with  his  naked  hands.  The  story 
of  this  fight,  and  how  it  came  about,  was 
related  to  the  writer  by  the  traveling  en- 
gineer himself. 

"We've  got  a  cranky  engineer,"  the  old 
brakeman  had  said  to  the  new  brakeman 
who  boasted  that  he  was  off  the  stormy 
division  of  the  "Q"  and  that  he  had  not 
yet  met  an  engineer  who  could  tame  him. 
"The  only  way  you  can  handle  him  is  to 
go  at  him  dead  hard  from  the  jump — cuss 
him  good  and  plenty,  and,  if  necessary, 
thump  him,  and  he'll  be  your  friend." 

"Cussin's  like  walkin'  to  me,"  said  the 
"Q"  man,  "and  when  it  comes  to  a  scrap, 
that's  me  Prince  Albert,"  and  he  went  up 
to  the  head  end.  When  he  had  arrived 
at  a  point  immediately  under  the  cab  win- 
dow he  began  a  torrent  of  blankety  blank- 
ing that  made  the  engineer  dart  his  head 
out  of  the  window  to  see  what  was  the 
matter.  The  moment  that  Jones  realized 
that  the  fellow  was  cursing  him  he  leaped 
right  out  through  the  cab  window  and  lit 
on  top  of  the  brakeman,  and  by  the  time 
the  rear  man  came  up  the  head  man  was 
yelling  for  help.  He  told  Jones  at  once 
that  the  rear  brakeman  had  informed  him 
that  the  engineer  was  a  tough  mug,  and 
had  to  be  cursed  or  he  would  be  ugly, 
and  Jones  promptly  apologized  to  the 
head  brakeman  and  thrashed  the  other 
fellow.  Now,  the  conductor,  who  had  al- 
lowed all  this  to  come  about  with  his 
knowledge  and  silent  consent,  observed 
that  Jones  was  a  brute,  and  he  got  what 
the  other  two  men  had  received,  and  from 
that  day  the  hill  crew  dwelt  together  in 
peace  and  brotherly  love. 

Once  when  Jones  was  still  a  fireman  he 
was  transferred  to  the  mountain  division, 
so  as  to  be  forgotten  for  a  time  by  the  en- 
gineers of  the  middle  of  the  road.  When 
he  reached  the  top  of  the  hill  for  the  first 
time  he  noticed  that  the  rear  end  of  the 
tank  was  covered  with  wet  cinders,  and, 
like  the  industrious  fireman  that  he  was, 
he  got  up  and  began  to  sweep  them  off  in 
the  long  snow  shed  at  Marshall  Pass. 

The  superintendent's  private  car  was 
standing  near  by,  but  Jones  did  not  notice 
it  in  the  smoky  shed,  and  the  first  swipe 
of  his  broom  sent  a  flood  of  cinders  over 
the  superintendent,  who  happened  at  that 
moment  to  be  passing. 

"Blank  blank  you!"  shouted  the  official, 
and  as  he  looked  up  he  saw  the  fireman 
leap  from  the  top  of  the  tank,  and  he  had 
to  step  back  to  avoid  a  crush.  "Do  you 
know  who  I  am?"  asked  the  official. 

"No,  and  I  don't  care  so  long  as  you've 
got  gray  hair." 

"I'm  the  superintendent." 

"Well, you,  don't  you me 

again."  said  Jones,  and  he  got  back  on  his 
engine,  and  the  superintendent,  who  was 


himself  a  high-spirited  man,  remarked 
afterward  that  he  liked  that  fellow's  spunk, 
and,  in  fact,  he  showed  in  after  years  that 
he  did  like  it,  for  he  would  have  Jones 
when  none  of  the  other  division  superin- 
tendents would. 

The  last  time  I  saw  Jones  he  told  me 
that  he  had  quit  railroading.  He  had 
bought,  with  the  money  he  had  saved  up, 
the  old  farm  in  Kentucky,  where  he  was 
born,  had  married  the  little  girl  who  had 
been  his  playmate  in  childhood,  and  I 
presume  she  and  I  were  about  the  only 
close  friends  he  had  whom  he  had  never 
thrashed. — Cy  War  man  in  New  York 
Sun. 


Relation   Between   Track   and    Rolling 
Stock. 

A  highly  valuable  paper  was  read  at  the 
December  meeting  of  the  New  York  Rail- 
road Club,  by  Mr.  E.  E.  Russell  Tratman. 
on  "The  Relations  of  Track  to  Traffic  on 
American  and  Foreign  Railways."  The 
drift  of  the  paper  was  to  the  effect  that 
track  matters  do  not  receive  sufficient 
consideration  from  railroad  companies, 
and  that  the  best  interest  of  the  com- 
panies suffer  thereby. 

A  great  deal  of  valuable  information 
was  given  concerning  the  conditions  of 
track,  the  weight  of  rails,  the  fastenings 
of  the  same,  and  the  kind  and  quality  of 
ties  used  by  different  companies.  It  was 
said  that  it  sometimes  happens  among 
American  railroads  that  during  seasons 
of  depression  the  necessary  work  was  not 
put  out  upon  maintaining  the  track  in 
proper  condition,  and  that  it  was  a  very 
expensive  policy.  We  consider  that  one 
of  the  worst  phases  of  American  railway 
management  has  been  that  whenever  a 
call  for  reduction  of  expenses  arises,  the 
track  is  the  first  to  suffer  by  a  reduction  of 
expense  and  labor.  This  not  only  in- 
volves much  extra  expense  in  getting  the 
track  back  into  safe  condition,  but  it  is 
destructive  on  the  rolling  stock  that  runs 
over  it,  and  greatly  increases  the  expense 
of  maintenance  and   repairs. 

Although  this  policy  is  a  great  deal 
too  common,  the  tendency  to  maintain 
tracks  in  good  condition  is  growing,  and 
the  authority  of  the  Railroad  Commission 
of  New  York  State  is  quoted  to  the  effect, 
that  notwithstanding  the  financial  depres- 
sion, many  betterments  have  lately  been 
added  to  the  main  lines,  looking  to  in- 
creased safety  in  transportation.  The  dan- 
ger of  facing  switches  is  being  eliminated 
as  rapidly  as  possible  upon  all  principal 
roads.  The  rule-of-thumb  method  of  ad- 
justing curves  has  given  way  to  modern, 
scientific  formulas,  and  the  principal  roads 
are  placing  and  keeping  curves  in  better 
adjustment  for  speed.  Derailing  switches 
are  coming  into  more  general  use  upon 
spur  lines  and  sidings  having  a  down 
grade  to  main  track.  Many  of  the  single- 
track  roads  are  making  dead  ends  where 
feasible  on   sidings,   thereby  reducing  to 


minimum  the  facing-switch  evil.  The 
ihIt  ads  in  other  States  are  working 
slowly  in  the  same  line  of  progress. 

Exception  was  taken  to  the  enormous 
weight  on  locomotive  drivers,  and  tables 
were  given  showing  the  weight  of  driving 
wheels  on  locomotives  belonging  on  a  few 
of  the  principal  lines.  The  greatest 
weight  of  wheel  is  22,650  pounds,  which 
is  carried  by  the  moguls  belonging  to  the 
Delaware,  Susquehanna  &  Schuylkill 
Railroad.  Some  of  the  other  roads  are 
not  very  far  behind  these,  and  the  track 
department  insists  that  the  enormous 
weight  is  very  hard  on  rails  and  their  con- 
nections. 

The  statement  was  made  that  rail- 
way engineers  are  less  aggressive  in 
asserting  the  needs  of  the  track  than  the 
superintendents  of  motive  power  in  as- 
serting the  needs  of  rolling  equipment. 
The  financial  officers  are  more  disposed 
to  heed  the  latter,  as  being  more  directly 
and  apparently  related  to  the  earning  ca- 
pacity of  the  road.  This  is  no  doubt  true 
to  a  great  extent,  especially  on  small 
lines,  and  it  is  a  pity  that  a  broader  policy 
is  not  pursued,  for  railway  managers 
ought  to  have  an. eye  to  the  best  interests 
of  the  company,  which  would  require  that 
the  kind  of  rolling  stock  employed  should 
depend  on  the  kind  of  track  and  bridges 
that  are  going  to  carry  it. 

In  the  discussion  that  followed  the  read- 
ing of  the  paper.  Dr.  P.  H.  Dudley,  the 
well-known  engineering  expert,  made  a 
statement  concerning  the  advantages  that 
had  arisen  from  the  introduction  of 
heavier  rails  upon  the  New  York  Central 
and  Boston  &  Albany  railways.  Dia- 
grams were  given  showing  the  improved 
condition  of  the  track  that  resulted  from 
each  addition  to  the  weight  of  rails. 

The  practical  effect  of  the  improvement 
has  been  that  locomotives  haul  more  cars 
with  greater  ease  and  there  is  less  wear  on 
running  gear.  Increase  in  the  size  of  rail 
heads  has  a  very  decided  effect  in  prevent- 
ing the  wear  of  tires,  and  locomotives 
with  20,000  pounds  per  driving  wheel 
show  less  wear  on  tires  on  heavy  rails 
than  much  lighter  locomotives  did  when 
the  rails  were  lighter.  Dr.  Dudley  made 
the  point,  that  the  better  the  track,  the 
cheaper  and  safer  was  the  operating  of 
traffic,  which  engineers  have  come  to  ac- 
cept as  an  acknowledged  axiom. 

A  statement  was  made  to  the  effect 
that  ties  now  cost  more  than  rails  for  rail- 
road tracks,  which  is  an  additional  rea- 
son why  heavy  rails  should  be  employed. 


@ 


When  tool-users  purchase  tools  by 
weight,  it  is  a  wise  plan  to  find  out  how 
much  each  tool  actually  weighs.  We 
heard  of  a  case  lately  where  a  very  heavy 
tool  fell  8,000  pounds  short  of  what  it  was 
represented  to  weigh.  Smaller  tools  are 
liable  to  the  same  kind  of  miscalcula- 
tion. 
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Why  They  Don't  Steam. 

We  know  of  no  subject  connected  with 
the  operating  of  trains  that  excites  so 
much  attention  among  all  classes  of  rail- 
road men  as— "What  is  the  matter  with 
locomotives  that  are  hard  steamers?''  A 
variety  of  causes  help  to  bring  this  unde 
sirable  condition  about.  A  few  of  them 
arc  well  described  in  an  article  contributed 
by  R.  MacBain  to  the  "Fireman's  Maga- 
zine": 

Some  of  the  causes  why  "she  don't 
steam  well,"  he  says,  may  be  summed  up 
as  follows:  Smokestack  or  exhaust  pipe 
out  of  "line,"  front-ends  not  kept  tight 
enough  to  exclude  atmosphere;  tubes  not 
bored  out  often  enough;  grate  openings 
not  sufficient,  on  account  Of  openings  be- 
coming filled  by  foreign  matter  or  perhaps 
not  enough  when  entirely  clear;  and  last, 
but  not  least,  poor  management  on  the 
part  of  enginemen.  The  smokestack  and 
exhaust  nozzle  should  be  in  perfect  align- 
ment. This  is  imperative  for  economy. 
The  exhaust  tip  should  be  just  large 
enough  to  handle  the  fire  to  the  best  ad- 
vantage and  produce  the  necessary  heat 
units  to  make  the  required  amount  of 
steam  without  "forcing"  the  fire  by  shak- 
ing grates  and  using  slash  bar  to  excess. 
li  more  than  one  grade  of  coal  is  used 
the  locomotive  should  be  so  adjusted  as 
to  meet  the  demands  of  each  kind  to  the 
best  possible  advantage,  i.  e.,  strike  the 
medium.  It  will  be  found,  on  the  average 
extension  front  locomotive,  it  is  more  eco- 
nomical to  have  the  nozzle  a  little  small 
rather  than  a  little  large,  particularly  on 
freight  engines.  I  do  not  mean  to  advo- 
cate a  small  nozzle,  but  of  the  two  evils  I 
would  choose  it,  for  the  reason  that  it  will 
do  the  best  and  most  economical  work 
when  the  coal  varies  in  quality.  The  front 
ends  should  be  kept  tight  (watch  the  cin- 
der trap)  and  all  other  openings  that  are 
liable  to  get  out  of  order  and  admit  air  to 
the  detriment  of  the  engine  by  destroying 
the  "vacuum"  in  the  smokebox.  Keep 
the  flues  bored  out  clean.  One  engine 
neglected  in  this  way  will  waste  enough 
coal  in  a  trip  to  pay  for  cleaning  out  a 
dozen  sets  of  flues.  Keep  the  grate  bar 
openings  clear  and  the  clinkers  off  the 
crown-bar  bolt  heads,  and  the  efficiency 
of  the  engine  will  repay  for  the  labor  in 
carrying  out  the  above. 

To  bring  about  the  best  possible  results, 
there  must,  in  addition  to  the  above,  be 
careful,  skillful  and  conscientious  effort 
on  the  part  of  engineers  and  firemen.  A 
great  amount  of  fuel  is  wasted  by  some 
engineers  (who  are  good  runners)  in  start- 
ing out  of  town  in  neglecting  to  "cut  her 
back"  as  the  speed  increases,  or  as  it 
should  be  done.  I  have  ridden  with  men 
who  complained  of  their  engine  not  steam- 
ing, yet  in  pulling  out  of  stations  (with 
the  latest  design  of  quadrant)  they  would 
go  about  two  train  lengths  at  full  stroke, 
then  they  would  hook  her  up  about  half 
way  and  put  their  heads  out  of  the  win- 
dow and  forget  that  the  fireman  was  on 
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earth.  Alter  having  their  visit  out  with 
the  scenery  along  the  way  would  suddenly 
look  around  to  find  both  steam  and  water 
low.  She  would  then  get  the  final  hook 
up,  accompanied  by  an  inquiring  look  at 
the  unfortunate  on  the  "wooden  end  of 
the  shovel."  Result,  poor  time;  cause, 
poor  judgment  on  part  of  engineers,  who 
are  not  the  last  men  "set-up"  either,  ex- 
cept in  a  very  few  instances. 

In  order  to  do  what  is  just  by  the  em- 
ployer, an  engineer  should  pay  the  closest 
attention  to  his  work  at  all  times  and  in- 
stead of  hooking  her  up  by  installments 
of  ten  or  twelve  notches  at  a  time  he 
should  do  so  one  or  two  at  a  time.  By  so 
doing  the  fire  can  be  maintained  at  some- 
thing near  proper  conditon,  water  can  be 
kept  up  to  the  proper  level  and  she  will 
steam  better.  Besides  this  the  fireman 
will  think  you  are  a  nice  runner  and  feel 
it  incumbent  upon  himself  to  do  the  best 
he  can,  a  thought  that  will  never  occur  to 
him  if  you  "visit"  in  getting  out  of  town.. 
A  fireman  to  be  valuable  to  his  employers 
should  have  in  addition  to  his  muscles  a 
liberal  amount  of  ambition  and  all  the 
information  he  can  avail  himself  of  in  re- 
gard to  combustion,  etc.  No  very  success- 
ful or  progressive  firemen  ever  develop 
out  of  the  boy  who  gets  around  on  short 
time,  and  who  does  the  most  of  his  firing 
"off  the  seat."  In  order  to  get  the  best 
results  he  must  attend  strictly  to  his  work. 
Never  while  running  put  in  more  than  two 
shovelfuls  at  a  time,  and  doing  this  syste- 
matically, always  keeping  in  mind  where 
the  last  fire  was  put.  Never  cover  the  whole 
surface  of  fire  in  putting  on  fresh  coal; 
leave  a  bright  spot  to  ignite  the  gases 
from  the  new  coal  as  they  pass  toward  the 
flues.  By  so  doing  you  will  soon  get  the 
banner  as  a  smoke-preventing  fireman, 
and  that  is  the  best  possible  evidence  that 
you  are  an  economical  one.  It  is  safe  to 
estimate  that  if  men  in  charge  of  power 
and  engineers  and  firemen  would  carry 
out  the  above  suggestions  that  a  good 
many  thousand  dollars  a  year  could  be 
saved  to  their  employers  and  you  would 
all  feel  better  toward  one  another. 


Citizenship  and  Technical   Education. 

We  have  received  from  the  Lehigh 
University  a  copy  of  an  address  delivered 
on  Founders'  Day,  on  "Citizenship  and 
Technical  Education,"  by  Mr.  John  H. 
Converse,  A.  B.,  of  the  Baldwin  Loco- 
motive Works,  Philadelphia.  The  ad- 
dress is  particularly  pointed  and  interest- 
ing, and  in  a  broad  way  discusses  the 
subject  of  technical  education  from  a 
business  man's  standpoint. 

It  is  too  long  to  be  published  in  our 
columns  in  full,  and  it  is  one  of  those 
products  little  susceptible  to  being  con- 
densed. Our  advice  to  those  interested 
ir  practical  technical  education  is  to  send 
to  the  University  for  the  pamphlet.  Mr. 
Converse  is  not  much  in  sympathy  with 
the    practice    prevailing    in    this    country 


which  keeps  the  various  States  from  pro- 
moting technical  education.  In  this  re- 
gard he  says:  "France  has  its  comprehen- 
sive scheme  of  education,  including  the 
primary,  the  secondary  and  the  superior 
technical  schools.  The  outgrowth  of  that 
era  of  organization  which  marked  the 
First  Empire  has  been  maintained  and 
developed  to  the  present  day.  Govern- 
ment supervision  and  uniformity  of  meth- 
ods have  made  its  advantages  available 
to  all  seekers.  Germany  goes  still  fur- 
ther. There  the  gymnasium  leads  to  the 
university  for  literary  and  general  culture, 
to  the  'realschule'  for  business  training,  or 
to  the  technical  schools  for  the  acquire- 
ment of  the  practical  professions.  Even 
China,  half  heathen  as  we  are  accustomed 
to  regard  'The  Flowery  Kingdom,'  has  its 
system  of  competitive  examinations  under 
government  auspices,  promoting  the  high- 
est culture  under  the  standard  there  pre- 
vailing. Appointments  and  promotions 
to  civil  office  are  made  from  the  lists  of 
those  who  have  obtained  the  highest  rank 
in  these  competitions." 

After  discussing  the  advantages  and 
duties  of  technical  education,  he  con- 
cludes: "The  education  will,  it  is  true. 
be  an  effective  implement,  but  its  owner 
will  still  have  to  learn  its  use.  The  in- 
terests of  manufacturing  and  commerce 
have  little  respect  for  the  dignity  of 
science.  Their  motto  is  that  'Nothing 
succeeds  like  success.'  The  practical  man 
who  knows  thoroughly  a  few  things  is 
considered  superior  to  the  theorist  who 
has  a  partial  knowledge  of  a  variety  of 
subjects.  The  graduate  must,  therefore, 
be  ready  to  subordinate  his  training  to  the 
necessities  of  the  business.  He  will  un- 
doubtedly in  good  time  find  ample  oppor- 
tunity to  utilize  his  knowledge.  There  is 
one  term  toocommonlyused  which  is  mis- 
chievous in  its  influence.  We  hear  of  a 
young  man  seeking  a  'position'  in  a  busi- 
ness. It  is  not  'position,'  but  opportunity 
of  usefulness  that  should  be  sought. 
Faithful  and  intelligent  service  will  gen- 
erally secure  recognition  in  the  long  run. 
"A  young  man  of  my  acquaintance, 
who  had  completed  his  course  as  an  elec- 
trical engineer,  sought  employment  with 
the  Westinghouse  Electrical  Company. 
The  first  work  to  which  he  was  assigned 
consisted  in  trueing  up  by  hand  the  plates 
of  an  armature  and  covering  it  with  asbes- 
tos, a  process  which  perhaps  could  have 
been  as  well  done  by  an  ordinary  laborer. 
The  manager  grimly  remarked  that  such 
a  job  was  what  they  usually  assigned  to 
college  graduates.  The  young  man  ac- 
cepted the  task  without  a  murmur,  and  in 
no  long  time  was  promoted  to  more  im- 
portant and  congenial  duties.  Another 
case  within  my  knowledge  is  that  of  a 
young  man  who  had  received  his  degree 
as  mining  engineer.  He  learned  that  a 
certain  smelting  works  in  one  of  the 
Western  States  had  applied  to  the  presi- 
dent of  his  institution  for  some  one  to 
serve  as  a  helper  in  the  assay  department. 
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The  salary  was  inconsiderable,  but  llic 
place  was  accepted,  and  within  a  year  he 
had  been  promoted  by  successive  steps 
until  he  was  offered  an  engagement  as 
manager  of  the  works. 

"One  more  instance  will  suffice.  At 
the  commencement  exercises  of  1895  of 
my  own  Alma  Mater,  a  young  man  just 
graduated  as  mechanical  engineer  applied 
to  me  for  employment.  It  was  arranged, 
and  on  September  1st  he  reported  for 
duly  and  was  assigned  to  worl<  in  run- 
ning a  shaping  machine  in  a  night  gang. 
Several  promotions  were  secured  in  a 
reasonable  time,  and  on  May  1st  an  appli- 
cation, which  was  received  from  the 
Government  of  the  United  States  of  Co- 
lombia for  a  principal  instructor  in  a 
mechanical  school  in  that  country,  was 
filled  by  the  nomination  by  his  employers 
of  the  young  man  referred  to." 

g     i     ® 

Thermodynamics. 

Among  the  new  sciences  which  have 
grown  up  during  the  last  century  in  con- 
nection with  the  development  of  the  me- 
chanic arts,  that  of  thermodynamics  holds 
a  conspicuous  place.  We  have  been  asked 
to  define  thermodynamics,  and  to  do  so 
we  turn  to  our  right-hand  mentor,  Web- 
ster's Unabridged  Dictionary,  and  find 
that  it  is  "the  science  which  treats  of  the 
mechanical  action  or  relation  of  heat." 

When  we  are  further  asked  what  has 
that  science  done  for  the  world,  we  were 
at  a  loss  for  particulars  until  we  remem- 
bered something  of  an  address  made  on 
the  subject  by  Professor  De  Volson  Wood 
at  the  Stevens  Institute  of  Technology. 
On  looking  that  up,  we  find  the  learned 
professor  says  of  thermodynamics  that: 

1.  It  has  shown  wherein  the  efficiency 
of  heat  engines  may  be  improved  by  in- 
creasing the  range  of  temperature  through 
which  the  fluid  is  worked. 

2.  It  determines  the  efficiency  of  an  en- 
gine compared  with  the  calorific  power  of 
the  fuel.  This  could  not  have  been  done 
prior  to  the  determination  of  the  mechani- 
cal equivalent  of  heat. 

3.  It  generalizes  and  systematizes  the 
study  of  all  heat  engines — steam  and 
other  vapor  engines,  gas  and  hot-air  en- 
gines, compressors,  injectors,  etc. 

4.  It  has  led  to  the  determination  of 
certain  properties  of  saturated  vapors. 

5.  It  has  led  to  certain  graphical  rep- 
resentations which  present  certain  princi- 
ples more  clearly  to  the  mind. 

6.  By  it  one  may  design,  thermodynami- 
cally,  the  volume  of  the  cylinder  to  do  a 
given  amount  of  work,  determine  the 
pounds  of  fuel  and  the  pounds  of  steam. 
In  practice  there  are  wastes  which  must 
be  determined  practically  and  allowed  for 
before  the  thermodynamic  engine  will  be 
a  practical  one. 

7.  It  gives  a  definite  solution  to  certain 
problems   in   refrigeration. 

8.  It  has  been  a  means  of  discovery;  as, 


imi  instance,  by  it  was  made  the  first  cor- 
rect determination  of  the  specific  heat  oi 
air;  the  liquefaction  of  vapor  due  to  ex- 
pansion in  a  non-conducting  cylinder;  the 
volume  of  a  pound  of  vapor;  the  p 
heat  oi  steam  and  other  superheated  va- 
pors at  constant  volume;  the  heat  of  va- 
porization of  ammonia;  the  approximate 
value  of  the  specific  heat  of  liquid  am- 
monia; the  lowering  of  the  melting  point 
"i  ice  due  to  pressure;  and  is  used  in  the 
solution  of  many  problems  which  might 
be  resolved  by  other  means. 

9.  It  is  related  to  some  of  the  higher 
and  refined  problems  of  physics.  What 
elements  seem  more  unrelated  than  the 
mechanical  equivalent  of  heat  and  the 
velocity  of  sound  in  air — or  other  gas — 
and  yet  they  arc  definitely  connected  by 
an  algebraic  equation — they  are  so  defi- 
nitely connected  that  they  cannot  be  sepa- 
rated. Surely  there  is  poetry  in  science 
even  if  it  takes  a  mathematical  genius  to 
find  it. 

10.  By  a  study  of  heat  in  all  its  phases, 
oj  which  the  mechanical  theory  is  one, 
a  student  is  led  the  more  to  appreciate  the 
importance  of  saving  heat  and  of  means 
for  avoiding  wastes;  and  it  gives  him  an 
advantage,  in  the  management  of  steam, 
over  one  whose  chief  business  it  is  to  bore 
cylinders  and  make  pistons  and  connect- 
ing rods. 


Where  He  Learned  the  Science  of 
His   Business. 

"I  knew  Brown  was  a  pretty  well-posted 
man  on  a  locomotive;  but  when  he  got  to 
talking  with  the  professor,  he  cracked  it 
off  as  glib  as  you  please  about  foot-pounds, 
indicated  horse-power,  Mariotte*s  law, 
and  a  whole  lot  more  things  I  never  heard 
of  before. 

"Then  we  went  into  the  chemical  room, 
and  the  professor  showed  us  how  they 
test  water  to  see  what  it  has  got  in  it  that 
will  scale  up  a  boiler.  My!  what  a  sight 
of  gas  furnaces,  glass  measures  and  little 
copper  stew-pans  they  had,  and  about  a 
dozen  of  the  students  were  at  worK  in 
there.  They  got  some  well  water  from  a 
pump  out  in  the  yard  and  put  a  pinch  of 
powder  like  baking  soda  in  it;  it  got 
milky  right  off;  then  the  white  stuff  set- 
tled at  the  bottom  of  the  glass,  which  was 
the  stuff  that  makes  the  scale  and  mud. 
He  put  some  of  the  powder  in  the  rain 
water  out  of  their  big  cistern,  and  it  didn't 
show  a  sign  of  anything  in  it.  He  said 
all  soft  water  was  like  that,  which  made  it 
Al  for  boilers. 

"Well,  when  we  were  coming  home  I 
says  to  Brown:  'How  did  you  learn  all 
these  things,  so  you  could  talk  right  along 
with  the  professor?  When  I  first  knew 
you  it  was  about  all  you  could  do  to  read 
good  and  figure  a  little;  you  hain't  never 
gone  to  school  any  since  you  began  rail- 
roading, except  the  drafting  school  the 
master  mechanic  started  and  run  nights 
till  he  had  a  lot  of  you  young  fellows  run 


through  the  steps,    0  y  d  do  pretty 

fair  work  at   n 

"Brown  Hushed  up  a  little  and  said: 
'I'll  tell  you,  I  1  ill'  1  Troy;  I  am  going  to 
1  all  the  time.  I  get  good  books; 
they  were  all  borrowed  ones  at  the  start; 
now  we  have  money  enough  to  buy  them 
and  take  papers  like  "Locomotive  Engi- 
neering" ami  our  "Magazine,"  beside  what 
I  get  from  the  reading  room.' 

"  'Yes,'  says  I;  'we  get  the  same  papers 
and  read  them  all  through,  but  I  don't 
remember  half  what  is  in  them.' 

"  'That  is  just  it,'  says  Brown;  'you 
only  read  to  satisfy  your  curiosity  or  to 
pass  away  the  time.  You  read  the  "Loco- 
motive Engineering"  all  through  in  one 
afternoon  and  forget  all  about  it  before 
next  Sunday,  but  it  lasts  me  a  whole  week 
and  I  think  about  it  between  times.  Arti- 
cles on  mechanical  subjects  want  t"  1» 
read  over  carefully  and  find  out  just  what 
they  mean,  and  whether  it  is  anything  that 
will  do  you  any  good.  If  it  is,  it  should 
be  all  studied  out  so  the  information  will 
be  stored  away  where  it  will  do  some 
good.' 

"Now,  Clint,  wasn't  that  a  quiet  roast, 
and  from  a  young  man  that  fired  for  me, 
too?  But  he  done  it  so  cool  and  quiet 
like  I  had  to  take  it.  Says  Brown,  'So 
many  men  think  they  are  studying  hard, 
when  the  subject  they  are  working  over 
produces  no  more  effect  on  their  mind 
than  the  dew  on  a  dusty  road;  it  only 
lasts  till  the  hot  sun  comes  up.  You  have 
got  to  get  right  down  to  business,  and 
work  hard  at  it,  when  you  are  learning 
mechanical  principles  and  operations.  It 
is  just  as  you  said — when  I  began  rail- 
roading it  soon  was  very  plain  that  to  get 
to  the  front  I  must  keep  up  to  the  times. 
Most  of  all  the  young  men  now  have  a 
pretty  good  common  school  education, 
but  you  need  more  than  that;  so  I  went 
right  to  work  to  get  it,  and  though  it 
looks  like  a  big  job  to  get  up  above  the 
common  level,  it  is  awful  easy  when  you 
once  get  started.  It  is  just  fun  for  me 
now,  and  more  real  enjoyment  to  put  in 
an  hour  with  my  books  than  out  with  the 
boys." — Clinton  B.  Conger  in  Fireman  s 
Magazine. 


Railroad  Officers  Should  Keep  Out   of 
Politics. 

At  the  beginning  of  the  presidential 
campaign,  we  were  urged  to  advocate  in 
our  pages  sound  money  principles  for  the 
benefit  of  our  railroad  readers.  We  de- 
clined to  deviate  from  our  rule  of  discus- 
sing merely  mechanical  problems,  and  we 
doubted  the  wisdom  of  any  railroad  paper 
trying  to  influence  railroad  men  as  to  how 
they  should  vote. 

From  what  we  have  known  of  railroad 
men  in  a  somewhat  lengthened  experience. 
we  were  disposed  to  think  that,  instead  of 
following  advice  given  by  technical  papers 
and  representatives  of  official  opinion,  the 
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men  interested  would  take  the  opposite 
course.  Facts  seem  to  have  warranted  the 
truth  of  our  prediction.  While  talking  re- 
cently with  one  of  the  chief  officers  of  a 
Kansas  railway  about  the  election,  he  ex- 
pressed the  opinion  that  the  management 
had  made  a  mistake  in  trying  to  induce  the 
employes  to  vote  for  particular  candidates. 
He  said  that  the  men  nearly  all  carried 
McKinley  badges  and  attended  the  sound 
money  demonstrations;  but  when  voting 
day  came,  he  was  persuaded,  from  the  re- 
sults, that  a  majority  of  them  voted  the 
other  way. 

The  following  paragraph  from  a  letter 
of  the  Kansas  correspondent  of  the  "New 
York  Evening  Post"  appears  to  corrobor- 
ate our  views: 

"For  one  thing,   there  was  too  much 
railroad  in  the  campaign.    When  a  Repub- 
lican speaker  of  note  came  to  the  State,  he 
was  met  by  a  railroad  official  in  a  private 
car,  and  the  farmers  who  drove  for  ten  and 
fifteen  miles  over  the  plains  in  a  wagon 
without  a  spring  or  a  cover,  looked  at  the 
luxurious  car  and   its   silver  and   china- 
laden    table    just    inside    the    plate-glass 
doors  and  shook  their  heads.     When   a 
Republican   speaker  missed  his   appoint- 
ment, he  was  accommodated  with  a  special 
car  and  engine  to  haul  him  half  across  the 
State.     If  a  Populist  missed  his  appoint- 
ment, he  did  not  get  there  at  all.     The 
people  who  saw  the  special  car  come  in 
did  not  think  so  much  of  the  speaker  as 
did  the  other  crowd  of  the  man  who  could 
not  come.  It  would  have  been  better  to 
hold  the  special  trains  until  later  in  the 
day.  Too  many  men  were  riding  on  passes 
and  too  much  work  was  done  with  the 
railroad    employes.     They   got   the   idea 
that  there  was  more  influence  brought  to 
bear  on  them  than  on  other  people,  and 
this  was  fostered  by  the  cry  of  "coercion," 
until  they  really  believed  that  they  were 
imposed   upon.     As   a   result  the   sound 
money  element  did  not  get  more  than  half 
of  the  railroad  vote,  whereas  they  con- 
fidently expected  75  per  cent. 

"To  get  even,  the  Populists  are  deter- 
mined to  make  their  chief  business  the 
regulation  of  railways.  There  will  be 
passed  some  of  the  most  radical  laws  that 
have  ever  been  on  the  statute  book,  the 
session  laws  will  read  like  a  dream-book, 
and  poor  Kansas  will  be  a  laughing-stock 
again." 


Not  Equal  to  Test  Results. 

When  mechanical  engineers  and  others 
go  out  to  make  tests  of  improved  appli- 
ances for  locomotives,  they  are  very  often 
disappointed  to  find  that  the  performance 
which  they  recorded  is  very  rarely  equaled 
in  the  practical  working  of  the  engines. 

A  well-known  master  mechanic,  who 
understood  human  nature,  and  had  taken 
part  in  hundreds  of  tests  of  locomotive 
appliances,  used  to  say,  that  if  you  painted 
the  stack  of  a  locomotive  red  and  made 


tests  to  find  out  the  effect  of  the  change, 
a  saving  of  10  per  cent,  would  be  certain 
to  follow.  While  the  test  is  on,  the  en- 
ginemen  are  on  their  mettle  to  do  their 
best,  and  so  an  apparent  saving  is  found; 
but  when  they  drop  back  into  their  easy- 
going, everyday  practice,  the  10  per  cent, 
disappears. 

Mr.  Amman,  in  a  paper  read  at  the 
Northwestern  Railroad  Club,  related  some 
particulars  of  a  test  which  appear  to  sus- 
tain this  theory  of  how  apparent  savings 
are  effected.  He  said:  "A  series  of  tests 
were  made;  several  varieties  of  coal  were 
tested,  and  very  satisfactory  results  were 
obtained  from  a  certain  grade  of  Eastern 
coal.  The  engine  was  one  of  the  standard 
type  used  on  that  portion  of  the  road, 
and  was  in  ordinary  condition.  The  rec- 
ords showed  that  55  miles  per  ton  were 
made  by  the  engine  with  the  coal  referred 
to,  and  as  a  result  it  was  adopted  as  the 
fuel  to  be  used.  When  making  the  test, 
no  coal  was  charged  to  the  engine  other 
than  that  actually  used  in  hauling  the 
train  from  one  terminal  to  the  other,  and 
as  the  trains  were  composed  of  through 
freight,  no  delays  occurred;  but  when  the 
same  engine  and  crew  were  put  into  ordi- 
nary service,  and  received  coal  in  the  same 
manner  as  it  was  delivered  to  other  en- 
gines, the  best  mileage  that  could  be  ob- 
tained was  from  25  to  28  miles  per  ton, 
or  about  50  per  cent,  of  a  falling  off." 

This,  he  says,  was  undoubtedly  due  to 
the  improper  methods  of  accounts.  We 
are  inclined  to  think  that  it  was  due  partly 
to  the  tendency  that  nearly  all  experts 
have  to  favor  the  machine  they  are  testing, 
and  the  tendency  that  enginemen  have  to 
do  their  very  best  when  they  know  that 
the  eyes  of  experts  and  master  mechanics 
are  upon  them. 

i     i     i 

Too  Much  Counterbalance. 

It  is  a  mistake  to  imagine  that  because 
a  locomotive  is  counterbalanced   to   run 
smoothly  that  she  is  in  a  condition  to  do 
no  damage  to  the  track.    There  are  many 
master  mechanics  who  appear  to  think  that 
adding   counterweights,   until   the   engine 
runs  without  any  horizontal  or  oscillating 
action,   is  all  that  is  necessary   to   make 
the  counterbalances  satisfactory.    We  have 
never  known  of  an  engine  that  did  dam- 
age to  track  which  did  not  ride  fairly  well. 
A  Western  master  mechanic  got  a  very 
good    object    lesson    some    time    ago    on 
counterbalancing  which  others  may  benefit 
by   reading.     There   was  a   certain   loco- 
motive on  the  road  that    the  roadmaster 
blamed   for  bending  rails   when   she  was 
running  at  high  speed.     The  superinten- 
dent took  up  the  matter  with  the  master 
mechanic,  and  the  latter  declared  that  the 
engine  was  the  best  balanced  engine  on  the 
road.     To   prove   the   position   taken,   he 
offered  to  take  the  engine  out  a  few  miles 
to  the  top  of  a  steep  grade  and  run  her 
down  at  high  velocity  to  let  the  superin- 
tendent  feel   for   himself   how    finely   the 


engine  rode,  and  consequently  how  well 
counterbalanced  she  must  be.  The  trial 
was  made;  they  went  up  to  the  top  of  the 
grade  and  started  down  and  attained  a 
speed  of  72  miles  an  hour.  The  thing 
seemed  highly  satisfactory.  They  had  got 
the  engine  back  to  the  roundhouse,  and 
superintendent,  master  mechanic  and  en- 
gineer were  talking  among  themselves 
about  the  cranky  roadmaster,  when  sec- 
tion foreman  Tim  Sullivan,  with  his  gang, 
came  pumping  up  on  the  hand-car.  He 
scarcely  got  within  shouting  distance 
when  he  called  out  to  the  engineer:  "Ah! 
Phil  Brown,  ye  blackguard,  ye've  raised 
hell  with  five  miles  of  my  track."  Sure 
enough,  for  nearly  that  distance  the 
greater  part  of  the  rails  were  more  or  less 
bent  by  the  engine  that  was  considered 
properly  counterbalanced. 

i     ®     © 

Meeting  of  Mechanical  Engineers. 

The  seventeenth  annual  meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers was  held  at  the  rooms  of  the  society 
in  New  York  City  in  the  first  week  of  last 
month.  The  proceedings  opened  with  the 
retiring  address  of  President  Fritz,  who 
spoke  on  "The  Progress  of  the  Manufac- 
ture of  Iron  and  Steel,  and  the  Relations 
of  the  Engineer  to  It."  The  address  was, 
to  a  great  extent,  historical,  and  gave 
many  reminiscences  of  the  progress  of  the 
iron  and  steel  industries  in  this  country. 

At  the  conclusion,  the  address  of  Presi- 
dent Fritz  was  discussed  by  Messrs.  An- 
drew Carnegie,  A.  H.  Jacques,  Robert  W. 
Hunt,  Robert  Forsyth,  S.  F.  Wellman  and 
Allen  Stirling.  The  remarks  made  con- 
sisted mostly  of  expressions  of  apprecia- 
tion of  the  great  services  which  Mr.  Fritz 
had  performed  towards  the  metallurgical 
interests  of  this  century. 

The  convention  occupied  over  three 
days,  during  which  time  a  variety  of  valu- 
able engineering  papers  were  submitted 
and  discussed.  Abstracts  of  these  are 
likely  to  be  of  interest  to  our  readers  and 
will  be  published  from  time  to  time. 


i     $     i 

"The  hard  times  we  are  now  emerging 
from,"  says  Master  Mechanic  Sanborn, 
"have  compelled  us  to  study  economical 
methods  more  energetically  and  persis- 
tently than  before.  We  have  delved  into 
scrap  piles  and  resurrected  material.  We 
have  invented  methods  for  harnessing  new 
and  old  forces  to  labor  for  us  and  work  it 
into  equipment.  We  have  squeezed  the 
old  oil  out  of  discarded  packing  to  lubri- 
cate our  machines.  We  have  shut  down 
on  supplies  for  cleaning  and  running  them, 
and  one  company,  it  is  stated,  even  refuse 
to  issue  new  brooms  to  firemen  until  they 
have  cut  strings  on  old  ones  and  worn 
them  down  till  handles  are  bald-headed; 
but  we  have  not  materially  reduced  the 
largest  item  of  expense  in  the  entire  cost 
of  operation — that  is  the  coal  account." 
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The  Apprentice  System. 

For  years  there  have  been  numerous 
public  speakers  interested  in  the  promo- 
tion of  industrial  schools,  who  have  been 
preaching  to  the  people  of  this  country 
that  the  apprentice  system  is  defunct,  and 
urging  that  the  trades  schools  are  the 
proper  places  to  learn  a  trade.  The  prim- 
ary object  in  making  these  assertions  ap- 
pears to  have  been  to  excite  charitable 
behests  in  favor  of  industrial  schools. 

The  preaching  on  this  text  was  carried 
on  so  persistently  that  a  great  many  people 
believe  that  apprenticeship  is  a  thing  of  the 
past,  and  that  the  industrial  establishments 
of  the  country  have  now  to  depend  upon 
trade  schools  and  technical  institutes  for 
the  training  of  mechanics.  The  public 
press,  as  a  rule,  believed  what  the  advo- 
cates of  trade  schools  said  about  appren- 
ticeship,and  these  representatives  of  public 
opinion  take  the  tone  that  apprenticeship 
has  gone  forever,  and  that  it  is  good  for 
the  community  at  large  that  it  no  longer 
exists. 

We  have  repeatedly  said  that  the  par- 
ties who  represented  the  apprentice  sys- 
tem to  be  dead  were  either  mistaken  or 
were  making  deliberate  misrepresenta- 
tions, but  we  were  not  able  to  enter  into 
the  question  very  systematically.  We  are 
glad  to  learn,  however,  that  our  contem- 
porary, the  "American  Machinist,"  has 
made  a  thorough  investigation  of  the  sub- 
ject, and  has  devoted  almost  the  entire 
issue  of  December  24th  to  letters  and  arti- 
cles on  the  subject.  The  editor  of  that  jour- 
nal sent  out  200  letters  to  leading  machine 
shops  and  other  establishments  where 
they  were  likely  to  employ  apprentices; 
and  116  letters  were  received  in  reply. 
Among  those  applied  to  for  information 
were  the  principal  railroad  and  locomo- 
tive building  establishments.  Replies 
were  received  from  25  of  the  principal 
railroad  companies  and  locomotive  build- 
ers, and  nearly  all  those  that  answered 
favored  the  apprenticeship  system  and 
employ  all  the  apprentices  they  can  use 
conveniently.  Several  of  the  railroad 
companies  employ  apprentices  more  from 
a  sense  of  public  duty  than  in  the  expecta- 
tion of  obtaining  profit  from  the  work 
done  by  the  boys. 

We  regret  that  want  of  space  prevents 
us  from  printing  the  letters  from  railroad 
men.  We  recommend  those  interested  in 
the  subject  to  send  for  the  paper. 

£     £     i 

A  remarkably  handsome,  illustrated 
general  catalog  has  been  published  by  the 
Buffalo  Forge  Company,  Buffalo,  N.  Y. 
It  is  a  book  of  400  pages,  7^  x  9  inches, 
profusely  illustrated  and  got  up  in  the 
highest  style  of  the  printer's  art.  It  illus- 
trates the  whole  of  the  immense  product 
of  the  Buffalo  Forge  Company,  and  gives 
numerous  illustrations  of  places  where 
the  hot-air  system  of  heating  has  been 
applied.  Among  the  subjects  dealt  with 
and  illustrated  are:    Horizontal  and  up- 


right steam  engines;  met  hanical  draft  fans 
andapparatu  ,  teel-plate  steam  and  pulley 
fans;  fan  system  of  heating,  ventilating 
and  drying;  disk  ventilating  fans;  blow 
crs  and  exhausters;  manual-training 
school  outfits;  hand  and  power  black- 
smith drills;  punch,  shear  and  bar  cutters; 
tire  upsetters,  blacksmith  tools,  etc.;  black- 
smith hand  blowers;  stationary,  portable 
and  heating  forges.  The  Buffalo  Forge 
Company  will  send  the  catalog  on  appli- 
cation to  any  parties  interested  in  the 
purchase  of  the  goods  which  they  manu- 
facture. 


Some  train  robbers,  who  held  up  a  train 
on  the  Chicago  &  Alton  Railroad,  near 
Independence,  Mo.,  towards  the  end  of 
last  month,  improved  on  the  methods  of 
former  train  robbers.  The  usual  plan  is 
to  stop  the  train  for  a  brief  period,  ter- 
rorize the  passengers,  and  rob  the  express 
car  as  quickly  as  possible.  In  the  latest 
case  they  cut  off  the  engine,  baggage  and 
express  cars,  and  ran  away  with  them. 
They  were  then  able  to  select  the  place 
where  pillaging  the  express  car  could  be 
done  most  conveniently  and  safely.  As 
the  attack  was  made  at  night,  and  only  a 
few  telegraph  operators  were  at  stations, 
they  could  go  where  they  wanted  without 
danger  of  molestation. 

£     §     © 

Nearly  everybody  connected  with  loco- 
motive operating  has  occasion  at  times  to 
figure  out  the  tractive  power  of  engines 
having  certain  proportions.  Some  men 
are  working  out  that  problem  daily  at  the 
cost  of  tedious  calculations.  We  have 
got  out  a  sort  of  circular  slide  rule  which 
is  a  graphic  computer  by  which  any  man, 
who  can  read  figures,  can  find  out  the 
tractive  power  of  a  locomotive  in  a  few 
seconds.  He  can  also  find  out  in  almost 
as  little  time  the  effect  of  changing  such 
proportions  as  diameter  of  drivers,  size  of 
cylinders  and  boiler  pressure.  It  is  the 
handiest  device  produced  for  the  benefit 
of  busy  men  in  many  years.  It  costs  only 
one  dollar. 

ft  ft  ft 

The  National  Association  of  Manufac- 
turers will  hold  a  convention  in  Phila- 
delphia, commencing  on  January  26th.  It 
is  expected  that  this  convention  will  be 
one  of  great  interest,  as  the  president  will 
submit  a  report  of  the  first  full  year  of 
practical  work.  The  purpose  of  the  asso- 
ciation is  to  promote  American  manufac- 
turing interests,  and  to  help  in  securing 
foreign  markets  for  our  manufactures. 

ft     ft     ft 

The  popularity  of  the  work  done  by  the 
Association  of  Railroad  Air-Brake  Men 
may  be  inferred  from  the  fact  that  they 
have  sold  over  seven  thousand  copies  of 
their  last  annual  report.  The  report  is  in 
demand  because  it  contains  information 
about  brake  matters  that  all  intelligent 
trainmen  desire  to  read  and  study. 


No  Change  in  New  York  Central  Man- 
agement. 

The  "New  York  World,"  which  is 
Famous  for  publishing  vents  that 

never  happened  or  never  will  happen,  re- 
cently announced  a  coming  change  of 
control  and  management  of  the  New 
York  Central.  It  announced  that  Presi- 
dent Depew  was  going  to  resign  and  be- 
come Ambassador  to  the  Court  of  Eng- 
land, and  that  Mr.  Samuel  Spencer  was 
going  to  take  his  place.  Mr.  Spencer  is 
repn  ntative  of  the  Drexel-Morgan  in- 
which  were  reported  to  have  a 
controlling  interest  in  the  New  York  Cen- 
tral stock,  and  that  an  entire  change  of 
policy  would  be  the  result. 

The  "World's"  story  is  without  any 
foundation,  for  Mr.  Depew  has  not  been 
offered  the  position  of  Ambassador  and 
has  no  thought  of  giving  up  railroad  life. 
Mr.  Depew  was  interviewed  concerning 
the  "World's"  story,  and  he  said: 

"The  Vanderbilts  have  not  had  a  con- 
trolling interest  in  New  York  Central 
stock  since  1880,  when  William  H.  Van- 
derbilt  sold  $30,000,000  in  stock  to  Eng- 
lish buyers  represented  by  the  Morgan 
house.  Mr.  W.  H.  Vanderbilt  thought 
that  the  ownership  of  a  majority  of  the 
shares  of  the  company  by  one  person  or 
family  would  be  to  the  detriment  of  the 
property.  Though  the  public  used  and 
profited  by  the  railroad,  it  would  be  more 
likely  to  complain  of  one  than  of  many 
owners.  It  was  deemed  advisable  to  dif- 
fuse the  ownership  among  many  persons, 
and  there  are  now  13,000  stockholders, 
persons  of  every  condition  of  life,  of 
course,  and  the  usual  number  of  widows 
and  orphans.  To  return  to  Mr.  Morgan: 
He  came  into  the  board  with  Cyrus  Field, 
whom  he  nominated  in  1880,  when  the 
English  sale  of  shares  was  made.  Mr. 
Morgan's  house  continues  to  represent  the 
English  shareholders.  His  advice  in  the 
management  has  been  invaluable.  He  is 
a  great  upholder  of  credit,  and  his  rela- 
tions with  other  roads  and  with  the  bank- 
ing world  make  his  counsel,  as  I  said, 
invaluable,  just  as  the  Vanderbilts  are  in- 
valuable with  their  knowledge  of  railroad 
management.  Mr.  Morgan's  relations 
with  the  Vanderbilts  and  with  the  com- 
pany are  up  to  this  minute  precisely  what 
they  have  been  for  a  long  time,  and  the 
cordial  co-operation  will  continue  to  exist. 
Since  the  sale  of  the  $30,000,000  to  English 
investors,  the  capital  stock  of  the  company 
has  been  increased  from  $89,000,000  to 
$100,000,000.  The  English  have  not  in- 
creased proportionately." 

£      £      £ 

The  Watson  &  Stillman  people,  of  New 
York,  made  very  exhaustive  tests  some 
time  ago  of  the  strength  of  Mannesmann 
tubes,  that  are  used  a  great  deal  as  reser- 
voirs for  compressed  air.  They  found 
that  up  to  4.500  pounds  pressure  to  the 
square  inch  there  was  no  distortion  of  the 
tubes.  It  took  over  6.000  pounds  pressure 
to  burst  them. 
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Misplaced  Affection  for  Scrap. 

In  our  peregrinations  among  railroad 
shops,  we  notice  that  the  hard  times, 
which  have  brought  the  scrap  heap  to  the 
front  as  supply  resort  for  repair  material, 
have  had  a  demoralizing  effect  which  it 
will  take  years  to  counteract.  The  perni- 
cious habit  of  laying  aside  old  worn  ma- 
terial, in  the  expectation  that  it  can  be 
used  in  the  repairs  of  some  engine  or  car, 
has  attained  painful  proportions.  Rail- 
road companies  have  gone  through  the 
same  experience  time  after  time,  but  the 
same  practices  seem  always  to  be  repeated 
when  there  is  difficulty  in  obtaining  sup- 
plies from  the  storehouse. 

An  engine  comes  in  and  gets  a  new  set 
of  axle  boxes;  two  of  the  old  ones  are 
found  to  be  in  pretty  fair  condition,  and 
they  are  laid  away  carefully  under  a  vise- 
bench  to  be  handy  for  some  other  engine 
of  the  same  class  that  may  come  in  with  a 
broken  box.  They  are  not  refitted  or 
thoroughly  repaired  and  put  into  the 
storehouse  where  they  would  be  available, 
but  stored  away  to  be  forgotten.  The 
men  in  charge  are  so  solicitous  to  have 
something  ready  for  use,  without  making 
requisition  upon  the  store  department, 
that  the  vise  benches  and  other  dark  re- 
cesses are  lumbered  up  with  eccentric 
straps  very  little  out  of  round,  feed  pipes 
that  might  be  used  again  under  extraordi- 
nary circumstances,  half-worn  piston 
rings,  imperfect  cylinder  heads,  a  few  oil- 
box  cellars,  a  twisted  link  hanger,  a  worn- 
out  rocker  box,  and  a  variety  of  other 
articles  that  ought  to  have  been  passed 
through  the  cupola  or  forge  months  ago. 
A  systematic  foreman  might  use  some  of 


these  things  if  he  would  put  them  in  shape 
for  application  to  the  engine  before  they 
are  stored  away;  but  this  is  seldom  done, 
and  the  articles  kept  to  be  handy  for  re- 
pairs are  never  ready  when  wanted. 

Some  months  ago  we  visited  a  large 
machine-tool-making  establishment,  and 
were  surprised  to  find  a  multitude  of  pat- 
terns, that  seemed  in  good  condition, 
broken  up  and  being  used  for  firewood. 
This  came  to  us  like  a  startling  revelation; 
for,  as  far  as  our  knowledge  went,  it  was 
something  unprecendented  in  the  annals 
of  railways.  New  patterns  had  been  made 
for  improved  forms  of  the  machines,  and 
the  company  considered  it  the  proper 
policy  to  destroy  the  old  ones.  We  had 
often  seen  new  patterns  made  to  take  the 
place  of  old  ones  in  railway  shops,  but  we 
had  never  heard  of  the  old  patterns  being 
destroyed.  They  are  always  stored  some- 
where, to  be  handy  when  a  demand  comes 
for  the  article  they  can  reproduce.  As  a 
rule,  the  demand  never  comes;  but  the 
patterns  are  left  there  to  confuse  the  men 
in  charge,  and  to  take  up  room  that  ought 
to  be  utilized  for  other  purposes. 

The  predilection  for  preventing  the 
scrap  heap  from  receiving  its  honest  due 
is  not  confined  to  small  pieces  of  rolling 
stock,  and  the  tendency  to  take  room  that 
ought  to  be  occupied  by  more  useful  arti- 
cles is  not  confined  to  obsolete  patterns. 
After  years  of  soliciting,  the  master  me- 
chanic has  succeeded  in  getting  a  new 
planer  for  one  that  had  toiled  in  decrepi- 
tude, long  after  exactitude  and  usefulness 
had  become  strangers  to  its  operations. 
The  new  planer  is  placed  on  the  founda- 
tion occupied  by  the  old  one,  and  it  might 
be  supposed  that  the  worn-out  tool  was 
consigned  to  the  scrap  heap.  That  is  not 
the  prevailing  practice,  however.  It  is 
moved  to  the  corner  of  the  shop,  for  the 
purpose  of  being  used  for  odd  jobs.  It  is 
continually  in  the  way,  and  the  work  done 
on  it  needs  so  much  hand-finishing  that 
the  jobs  cost  double  what  they  are  worth. 

A  worse  policy  than  that  of  crowding  up 
the  floor  with  the  old  planer  is  moving  a 
worn-out  lathe  into  another  corner  and 
converting  it  into  a  bolt  cutter.  In  this 
new  capacity  it  is  a  failure  from  the  start, 
and  soon  wastes  more  money  in  doing 
poor  work,  and  little  of  it,  than  what  it 
would  cost  to  buy  a  machine  designed  for 
the  purpose  it  is  doing  so  badly.  Manu- 
facturing concerns  that  have  to  look  close- 
ly to  the  cost  of  production  cannot  afford 
to  follow  a  policy  of  this  kind,  yet  intelli- 
gent railroad  men  pursue  it  and  think  they 
are  saving  money  for  the  companies  that 
employ  them.  It  seems  to  need  special 
training  to  make  railroad  men  understand 
that  the  scrap  heap  is  the  best  place  for  a 
worn-out  article.  We  commend  the  work 
of  advocating  this  sound  principle  to  the 
railway  clubs  and  other  advocates  of 
sound  engineering  opinion.  A  few  papers 
and  discussions  on  the  evils  of  scrap- 
hoarding  would  do  much  good  at  this 
time. 


The  Metric  versus  the  Duodecimal 
System. 

A  very  important  contribution  to  the 
literature  of  the  metric  system  of  weights 
and  measures  has  recently  been  made  in 
a  paper  contributed  to  the  American  So- 
ciety of  Mechanical  Engineers,  by  Mr. 
George  W.  Colles,  entitled  "The  Metric 
versus  the  Duodecimal  System." 

The  author  gives  some  very  interesting 
historical  data  about  different  methods  of 
weights  and  measures,  and  makes  a  very 
strong  plea  on  behalf  of  the  English  sys- 
tem as  being  not  only  more  convenient, 
but  based  on  a  better  philosophical  foun- 
dation than  the  French  metric  system. 
The  confusion  caused  in  France  and  other 
countries  by  the  introduction  of  the  metric 
system  is  graphically  described,  and  it  is 
shown  that  the  system  originated  and  was 
forced  into  use  by  theorists  who  knew 
nothing  about  the  inconvenience  to  trade 
that  would  result,  or  about  the  injustice 
inflicted  upon  the  people  through  the  ac- 
tion of  rogues  who  cheated  the  buyers 
who  were  slow  to  learn  particulars  of  the 
new  system.  The  influence  of  savants, 
backed  by  the  power  of  senators,  em- 
perors and  kings,  made  very  slow  prog- 
ress in  forcing  the  new  metrology  upon 
an  unwilling  people,  and  several  times 
insurrections  against  the  new  system 
stopped  its  progress  for  a  time,  or  led 
to  modifications  which  made  confusion 
worse   confounded. 

In  1812,  after  more  than  eighteen  years 
of  compulsion,  and  at  a  moment  when  a 
widely  popular  measure  was  required  of 
him,  the  Emperor  Napoleon  issued  a  de- 
cree completely  abandoning,  except  for  a 
few  special  cases,  the  decimal  principle, 
and  restoring  once  more  to  the  people  the 
foot,  the  ell,  the  toise,  the  pound  and  bois- 
seau,  and  all  their  customary  subdivisions. 
This  enactment  was  called  the  "Systeme 
Usuel";  but  it  was  far  from  being  the 
usual  system,  for  the  measures  to  which 
these  terms  were  now  applied  were  not  the 
old  measures,  but  near  approaches  to  them 
only,  in  terms  of  the  metrical  unit.  Thus 
the  toise  was  not  the  old  toise,  but  2 
meters;  the  foot  was  not  the  old  foot,  but 
Yi  meter;  the  ell  was  12  decimeters;  the 
boisseau  }/&  hectolitre,  and  so  on.  The 
effects  of  this  unfortunate  new  attempt 
to  relieve  the  commercial  distress  of  the 
nation  may  well  be  imagined;  for  besides 
giving  to  it.  as  to  its  units,  names  which 
neither  it  nor  they  could  justly  lay  claim 
to.  it  merely  added  a  new  mode  of  meas- 
urement to  the  already  existing  diversity, 
instead  of  driving  them  out.  The  coun- 
try then  had  really  four  different  systems 
of  weights  and  measures,  differing  in 
many  particulars  from  each  other.  There 
ensued,  under  this  condition  of  affairs, 
twenty-five  years  of  inextricable  chaos 
and  countless  frauds.  The  small  dealers 
in  groceries  and  liquors,  the  market  men 
and  trades-people  generally,  cheated  with- 
out restraint,  under  the  protection  of  con- 
fused laws.     When  the  true  metric  system 
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was  finally  restored,  it  took  many  years 
to  familiarize  the  people  with  the  standard 
system,  and  no  end  of  injustice  and  an- 
noyance resulted;  shrewd  tradesmen,  fa- 
miliar with  the  system,  using  their  knowl- 
edge to  defraud  ignorant  customers. 

When  conditions  of  this  character  were 
encountered  in  making  and  changing  the 
weights  and  measures  in  a  country  where 
there  were  few  manufacturing  or  me- 
chanical industries,  it  may  readily  he  im- 
agined how  stupendous  the  difficulties 
would  be  in  changing  the  weights  and 
measures  of  countries  like  Great  Britain 
and  America.  The  friends  of  the  metric 
system  have  been  laboring  strenuously 
for  thirty  years  to  force  their  hobby  upon 
the  whole  English-speaking  people,  and  it 
seems  probable  that  Great  Britain  or 
America  will  have  laws  passed,  making 
the  metric  system  compulsory.  Should 
that  be  done,  the  people  will  awake  to 
realize  the  inconvenience  that  must  result 
from  such  a  radical  change,  and  the  indig- 
nant protest  of  the  whole  nation  will  soon 
make  an  end  of  the  attempts  to  change  the 
system  of  weights  and  measures,  which  is 
much  better  than  the  substitutes  offered. 
Railroad  companies  have  done  more  than 
any  one  interest  to  establish  the  use  of 
interchangeable  standards,  and  they  would 
be  the  leading  sufferers  from  any  change 
which  interfered  with  their  established 
sizes.  There  is,  however,  very  small 
danger  of  their  being  forced  to  make  an 
active  fight  against  the  proposed  change. 

g     i     A 

Bessemer's  Great  Work. 

Next  to  the  invention  of  the  locomo- 
tive itself,  the  Bessemer  process  of  steel- 
making  has  had  the  most  stupendous  in- 
fluence upon  the  world,  and  upon  the 
condition  of  mankind  in  countries  remote 
from  each  other.  The  locomotive  led  the 
way  to  the  giving  of  convenient  means 
of  transportation  to  every  region  of  the 
globe  that  could  produce  anything  worth 
carrying  away.  The  Bessemer  process 
made  the  steel  arteries  of  commerce  so 
strong  and  durable,  that  it  is  cheaper  to 
move  a  ton  a  thousand  miles  on  a  rail- 
way than  twenty  miles  over  an  ordinary 
road.  The  effect  of  this  invention  has 
been  practically  to  abridge  distance,  and 
to  bring  products,  raised  thousands  of 
miles  away  from  a  market,  into  active 
competition  with  those  raised  at  the  doors 
of  the  consumers.  But  for  the  Bessemer 
process,  or  some  other  method  of  steel 
production,  the  wheat  fields  of  the  Great 
Northwest,  and  of  other  remote  wheat- 
raising  districts  of  the  world,  would  yet 
remain  in  the  condition  of  grazing  lands, 
and  the  competition  from  over-produc- 
tion, which  has  brought  cheap  food  to 
manufacturing  communities  and  ruin  to 
many  farming  interests,  could  not  have 
taken  place.  Steel  rails  made  it  possible 
to  run  a  driving  wheel  with  20,000  pounds 
of  weight  upon  it  without  destructive  re- 
sults to  the  permanent  way.     The  great 


locomotives  with  immense  weight  on  their 
drivers  have  steadily  decreased  the  ex- 
pense of  moving  freight,  until  it  is  now 
asserted  that  there  is  profit  in  moving  a 
ton  of  freight  at  3  mills  per  mile. 

These  wonderful  effects,  resulting  from 
one  invention,  make  the  world  interested 
in  learning  all  the  facts  connected  with  the 
working-out  of  an  invention  of  such  great 
importance.  It  was  natural,  then,  that 
great  interest  should  be  manifested  in  a 
paper  recently  prepared  by  Sir  Henry 
Bessemer  on  a  historical  and  technical 
sketch  of  the  origin  of  the  Bessemer  pro- 
cess, for  the  American  Society  of  Me- 
chanical Engineers.  The  paper  is  doubly 
valuable  historically  on  acount  of  the  age 
of  the  author,  who  has  reached  his  nine- 
tieth year,  and  is  not  likely  to  contribute 
any  more  facts  about  his  great  invention. 
The  experiments  which  led  to  the  inven- 
tion of  the  Bessemer  process  were  com- 
menced about  1855,  their  purpose  being 
to  improve  cast  iron  by  the  fusion  of 
wrought-iron  scrap  in  a  pig-iron  bath. 
There  was  an  urgent  demand  for  the 
stronger  quality  of  cast  iron  for  ordnance 
purposes,  and  Mr.  Bessemer  proceeded 
systematically  to  attempt  the  production 
of  the  article  required.  He  carried  on  a 
great  variety  of  experiments  in  open- 
hearth  furnaces  without  producing  what 
he  desired;  but  incidentally  he  discovered 
that  air,  when  blown  through  a  mass  of 
molten  cast  iron,  had  the  effect  of  decar- 
burizing  the  iron.  This  is  the  principle 
on  which  the  successful  operation  of  the 
Bessemer  furnace  is  founded. 

In  the  course  of  his  experiments,  Mr. 
Bessemer  came  "within  measurable  dis- 
tance," as  he  calls  it,  of  discovering  the 
method  of  making  steel  in  an  open-hearth 
reverberatory  furnace.  Where  he  fell 
short  was  in  the  absence  of  a  regenerative 
furnace  to  maintain  the  high  temperature 
of  the  air  blast. 

It  might  be  well  to  mention  for  that 
portion  of  our  readers  not  well  acquainted 
with  metallurgical  operations,  that  the 
principal  difference  between  pig  iron  and 
steel  is  that  the  cast  iron  contains  a  large 
proportion  of  impurities  in  the  form  of 
silicon,  carbon  and  other  hardeners,  which 
were  formerly  eliminated  by  the  laborious 
process  of  puddling. 

The  importance  of  Bessemer's  discov- 
ery will  then  be  understood  when  he  per- 
ceived that  it  was  possible  to  blow  out 
the  impurities  from  the  crude  metal  with- 
out any  fuel,  by  merely  passing  through 
the  mass  a  current  of  atmospheric  air. 
Towards  the  developing  of  this  process 
he  then  devoted  all  his  ingenuity,  chemical 
knowledge  and  energy.  A  host  of  diffi- 
culties had  to  be  overcome,  but  they  were 
surmounted  step  by  step  until  the  pro- 
cess became  an  assured  success. 

In  the  Bessemer  process,  the  molten 
cast  iron  is  taken  from  the  smelting  fur- 
nace and  run  in  the  liquid  state  into  a 
converting  vessel,  which  is  a  pear-shaped 
furnace,  lined  with  firebrick  or  with  some 


highly    refractory    material.       The 

rter  is  suspended  on  trunnions,  so 

admit  of  its  being  turned  from  an 

upright  to  a  horizontal  position,  by  means 

of   apparatus   provided    for   the    purpose. 

In  the  bottom  there  are  a  variety  of  air 

through  which  the  atmospheric  air 

is  driven  with  a  pressure  of  about  twenty 

pounds  per  square  inch.     The  molten  iron 

in  the  converter  is  resting  from  the  first 

on  a  bed  of  air,  the  strength  of  the  blast 

being   sufficient   to   keep   it   from   falling 

through  the  tuyeres  into  the  blast  way. 

In  the  first  part  of  the  blow,  the  silicon 
burns  out  with  a  steady  hot  flame;  then 
the  oxygen  attacks  the  carbon  with  an 
ever-increasing  stream  of  sparks  and  a 
voluminous  white  flame,  followed  by  a 
succession  of  mild  explosions,  throwing 
the  molten  slag  and  splashes  of  metal  into 
the  air — the  apparatus  becoming  a  minia- 
ture volcano  in  a  state  of  eruption.  At 
this  point,  it  is  known  that  the  silicon  and 
carbon  are  almost  entirely  eliminated  from 
the  molten  mass. 

To  make  a  useful  metal,  it  has  to  be 
recarburized.  This  is  done  by  throwing 
into  the  converter  a  charge  of  ferro-man- 
ganese  or  spiegeleisen — metals  that  con- 
tain a  known  quantity  of  carbon  and  man- 
ganese. The  blast  is  again  turned  on  to 
stir  up  the  mixture,  and  then  the  steel  is 
ready  for  pouring.  The  recharging  of  the 
converter  with  spiegeleisen,  for  the  pur- 
pose of  supplying  the  necessary  carbon, 
was  proposed  by  Mr.  Mushet,  the  well- 
known  steel  maker;  but  in  his  patent  for 
the  process,  taken  out  a  year  or  two  be- 
fore, Mr.  Bessemer  described  how  the 
state  of  carburization  of  the  converted 
metal  might  be  regulated  by  the  addition 
of  molten  pig  iron  after  the  blow  had 
taken  place,  and  in  another  patent,  taken 
out  before  one  was  applied  for  by  Mr. 
Mushet,  he  proposed  to  alloy  his  steel  with 
any  metals  previously  used  to  alloy  cast 
steel,  and  various  ways  were  shown  how 
this  could  be  done.  As  manganese  was 
one  of  the  metals  used  for  that  purpose,  it 
is  evident  that  Mr.  Bessemer  did  not  re- 
quire any  help  in  devising  compounds  for 
recarburating  his  steel. 

When  Sir  Henry  Bessemer's  paper  was 
read  at  the  meeting  of  the  American 
Society  of  Mechanical  Engineers,  a  some- 
what heated  discussion  arose,  in  which 
several  members  hotly  contested  the 
claims  that  the  author  made  for  being  the 
inventor  of  his  own  process.  We  do  not 
believe  that  any  great  invention  has  ever 
been  developed  where  the  inventor  was 
allowed  the  full  credit  for  what  he  had 
done.  There  is  always  some  party  who 
sets  up  claims  for  having  thought  of  the 
same  invention  and  of  having  worked  at 
it  before  the  successful  man  got  out  his 
patent.  Whatever  annoyance  Sir  Henry 
Bessemer  may  be  subjected  to  by  parties 
trying  to  divert  the  ownership  of  his  work 
to  others,  it  will  have  very  little  effect  with 
the  world  at  large.  No  man  ever  suc- 
ceeded in  making  steel  direct  until   Bes- 
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semer  showed  the  way.  The  process  was 
complex,  and  he  may  have  got  sugges- 
tions from  others;  but  he  was  the  man 
with  the  genius  to  grasp  the  entire  require- 
ments of  the  case,  and  it  is  very  ungen- 
erous to  try  and  detract  from  the  merit  of 
his  great  achievement. 


The  number  of  workmen  out  of  em- 
ployment during  the  last  three  years  is 
not  surprising  when  the  depressed  condi- 
tion of  railway  business  is  taken  into  con- 
sideration. During  the  years  1890  to  1892, 
the  average  increase  in  the  locomotives 
in  the  country  was  over  1,200.  During 
the  year  ending  with  June,  1895,  the  in- 
crease of  locomotives  was  only  207,  and 
the  succeeding  year  was  still  less,  al- 
though the  exact  figures  are  not  yet  com- 
puted. The  decrease  in  the  number  of 
cars  added  to  the  rolling  stock  equipment 
was  even  on  a  greater  ratio.  The  de- 
crea  in  the  number  of  cars  and  loco- 
motives built  during  1894-5  represented 
a  whole  army  of  men  thrown  out  of  em- 
ployment. To  add  to  this  army,  there 
were  nearly  one  hundred  thousand  less 
persons  employed  last  year  than  there 
were  in  1893. 

i     6     S 

BOOK  REVIEWS. 

"Combustion  and  Smoke  Prevention   on 
Locomotives."       By     Angus     Sinclair. 
Press    of    "Locomotive    Engineering," 
256  Broadway,  New  York. 
This  is  a  small  book,  3*/2  x  6,  of  43  pages, 
made  convenient  for  the  pocket.     It  has 
been  written  especially  for  the  benefit  of 
enginemen,  but  other  people  who  are  in- 
terested in  combustion  problems  will  find 
it  interesting  and  edifying  reading.     The 
scientific    problems    relating   to    combus- 
tion are  treated  in  a  very  simple  and  ele- 
mentary   fashion,    the    chemical    nomen- 
clature being  made  as  simple  as  possible. 
It  contains  explanations  of  the  chemical 
processes  involved  in  the  action  of  com- 
bustion,   written    in    a    fashion    that   any 
man.   who   can   read,  will   readily  under- 
stand.   The  method  of  measuring  heat  by 
units  is  explained;  also  the   methods   of 
measuring     power     processes     by     foot- 
pounds; and  the  mechanical  equivalent  of 
heat  is  made  plain.     Several  pages  are  de- 
voted to  explaining  how  things  burn,  what 
are  practical  fuels,  qualities  of  coal,  and 
whence  the  potential  energy  of  the  coal 
arises.     The  elements  that  perform  their 
various  functions  in  the  act  of  combustion 
are  mentioned,  and  the  nature  of  atmos- 
pheric air  described.     The  importance  of 
keeping  the  fire  up  to  the  igniting  tem- 
perature is  dwelt    upon  at  some  length, 
and  causes  mentioned  which  may  reduce 
this  temperature  locally  in  a  firebox  with  a 
resulting  loss  of  heat.     Some  of  the  sub- 
headings  of  the   pamphlet  may  be  men- 
tioned and  will  give  an  idea  of  the  scope 
of  the   treatise,   as.   for  instance — How   a 
Fire    Burns:    Distilling   Gases     from    the 
Fuel;    Burning    Hydrogen    Compounds; 
Burning  the  Solid  Carbon;  Applying  the 
Principles  of  Combustion  to  a   Firebox; 
Heat  Value  of  the  Proper  Admixture  of 
Air;  and  Velocity  of  Fire  Gases.     About 
half  of  the  book  is  devoted  to  the  work  of 
firing,  from  the  standpoint  of  a  practical 
fireman.     It  is  sold  by  the  publishers  for 
25  cents  a  copy;  $15  per  hundred. 


PERSONAL. 

Mr.  T.  J.  Anderson  has  been  appointed 
roundhouse  foreman  of  the  Illinois  Cen- 
tral at  Burnside,  111. 

Mr.  J.  K.  Andrews  has  been  appointed 
chief  clerk  to  Receiver  Murray,  of  the 
Baltimore  &  Ohio,  at  Baltimore,  Md. 

Mr.  Robert  T.  Baker  has  been  appointed 
general  superintendent  of  the  Morristown 
&  Cumberland  Gap.  Office,  Morristown, 
Tenn. 

Mr.  G.  W.  Russell  has  been  appointed 
master  mechanic  of  the  New  York,  Phila- 
delphia &  Norfolk,  with  headquarters  at 
Cape  Charles,  Va. 

Mr.  Benj.  Wooster  has  been  appointed 
master  mechanic  of  the  Cartagena-Mag- 
dalena  Railway,  with  headquarters  at  Car- 
tagena, Colombia,  S.  A. 

Mr.  R.  S.  McVeigh  has  been  appointed 
traveling  agent  of  the  coal  traffic  depart- 
ment of  the  Baltimore  &  Ohio  South- 
western at  Cincinnati,  O. 

Mr.  J.  P.  Rogers  has  been  appointed 
acting  superintendent  of  the  Kalispell  di- 
vision of  the  Great  Northern,  with  head- 
quarters at  Kalispell,  Mont. 

Mr.  M.  A.  Miller  has  been  appointed 
chief  train  dispatcher  of  the  Rochester 
division  of  the  Western  New  York  & 
Pennsylvania  at  Olean,  N.  Y. 

Mr.  C.  C.  McNeil  has  been  appointed 
general  superintendent  of  the  Maricopa  & 
Phoenix  and  Salt  River  Valley  roads,  with 
headquarters  at  Phcenix,  Ariz. 

Mr.  George  P.  Haskell,  a  passenger 
conductor  on  the  Lima  Northern,  has 
been  appointed  assistant  superintendent, 
with  headquarters  at  Lima. 

Mr.  R.  H.  Sanborn  has  been  appointed 
assistant  superintendent  of  the  Dakota 
division  of  the  Chicago  &  Northwestern, 
with  headquarters  at  Huron,  S.  D. 

Mr.  J.  D.  Wright  has  been  appointed 
general  foreman  of  painters  at  the  Mt. 
Clare  shops  of  the  Baltimore  &  Ohio,  in 
place  of  Mr.  E.  L.  Bigelow,  resigned. 

Mr.  M.  D.  Schaff  has  been  appointed 
trainmaster  of  the  Cincinnati  division  of 
the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis,  with  headquarters  at  Springfield, 
111. 

Mr.  E.  H.  Bankard  has  been  appointed 
purchasingagent  of  the  Baltimore  &  Ohio, 
with  headquarters  at  Baltimore,  Md.  He 
was  formerly  secretary  to  Receiver  Mur- 
ray. 

Mr.  T.  F.  Barton  has  been  appointed 
general  foreman  of  the  Illinois  Central 
shops  at  Weldon,  Chicago,  111.  He  was 
formerly  roundhouse  foreman  at  Burn- 
side,  111. 

Mr.  Frank  Barr  has  been  promoted 
from  division  superintendent  of  the  Bos- 
ton &  Maine  to  be  assistant  general  man- 


ager  of   the   road,   with   headquarters   at 
Boston,  Mass. 

Mr.  W.  B.  McCaleb,  superintendent  of 
the  Bedford  division  of  the  Pennsylvania 
Railroad,  has  been  appointed  superinten- 
dent of  the  Sunbury  division,  with  office 
at  Sunbury,  Pa. 

Mr.  H.  F.  Houghton  has  been  appointed 
assistant  superintendent  of  the  Chicago 
division  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis,  with  headquarters  at 
Indianapolis,  Ind. 

Mr.  A.  N.  Gray,  chief  clerk  to  Second 
Vice-President  Newman,  of  the  Great 
Northern,  has  been  appointed  chief  clerk 
to  General  Traffic  Manager  Clarke,  of  that 
road,  at  St.  Paul,  Minn. 

Mr.  R.  H.  Bowron  has  been  appointed 
superintendent  of  the  Montana  division  of 
the  Great  Northern,  with  headquarters  at 
Kalispell,  Mont.  He  was  formerly  train 
master  of  the  Montana  Central. 

Mr.  C.  E.  Lee,  heretofore  train  dis- 
patcher, has  been  appointed  superinten- 
dent of  the  Worcester,  Nashua  &  Port- 
land division  of  the  Boston  &  Maine, 
with  headquarters  at  Nashua,  N.  H. 

Mr.  R.  C.  Westcott  has  been  appointed 
division  superintendent  of  the  Minneapo- 
lis &  St.  Louis.  He  was  formerly  assist- 
ant superintendent  of  the  Minnesota  divis- 
ion of  the  Northern  Pacific  at  St.  Paul. 

Mr.  R.  G.  Mathews,  formerly  general 
superintendent  of  the  Buffalo,  Rochester 
&  Pittsburgh,  has  accepted  the  position 
of  general  sales  manager  of  the  Mozier 
Safety  Signal  Company,  of  Cleveland,  O. 

Mr.  William  Quinn,  trainmaster  of  the 
Cairo  division  of  the  Cleveland,  Cincin- 
nati. Chicago  &  St.  Louis,  has  been  ap- 
pointed superintendent  of  the  same  divi- 
sion, with  headquarters  at  Mt.  Carmel,  111. 

Mr.  H.  A.  Wilson  has  been  appointed 
advertising  agent  of  the  Toledo  &  Ohio 
Central,  with  headquarters  at  Toledo,  O. 
He  was  formerly  district  passenger  agent 
of  the  Columbus,  Hocking  Valley  & 
Toledo. 

Mr.  E.  Youngman  has  been  appointed 
chief  clerk  of  the  advertising  department 
of  the  Pennsylvania,  vice  Mr.  D.  N.  Bell,, 
who  has  gone  to  New  England  as  general 
agent  of  the  company  in  the  passenger  de- 
partment. 

Mr.  W.  G.  Bayley,  superintendent  of 
the  Cairo  division  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  has  been 
appointed  superintendent  of  the  St.  Louis 
division  of  that  road,  with  headquarters  at 
Mattoon,  111. 

Mr.  W.  C.  Shoemaker,  who  has  been 
chief  clerk  to  Superintendent  S.  B.  Floeter 
at  Lima,  has  been  appointed  assistant 
superintendent  of  the  Dayton  &  Michigan 
division  of  the  Cincinnati,  Hamilton  & 
Dayton  road. 

Mr.  E.  M.  Neel,  superintendent  of  the 
St.  Louis  division  of  the  Cleveland,  Cin- 
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BRAINS  and 

GRAPHITE. 

A  celebrated  painter,  on  being  asked 
how  he  mixed  his  colors,  said  he  mixed 
them  with  brains.  Brains  were  quite  as 
necessary  as  the  finest  and  most  durable 
colors.  It  has  been  the  brains  that  loco- 
motive engineers  have  mixed  with  Dixon's 
Pure  Flake  Graphite  that  have  produced 
such  splendid  results  in  graphite  lubrica- 
tion during  the  past  year. 

Many  roads  have  now  adopted  the  use 
of  Dixon's  Pure  Flake  Graphite  and  are 
better  equipped  for  having  done  so,  as  the 
trials  made  by  expert  and  intelligent  en- 
gineers have  demonstrated  the  value  of 
this  graphite  beyond  any  question. 

An  instance  of  the  good  sense  and  skill 
of  the  engineer,  and  care  of  his  locomo- 
tive, is  shown  in  the  following  letter  from 
an  engineer  on  the  P.  R.  R.: 

"On  August  25th,  while  on  my  way  to 
Toms  River,  the  left  back  engine-truck 
box  became  hot,  but  having  a  fast  train, 
I  was  some  time  in  locating  it;  then,  by 
the  liberal  use  of  oil  and  water,  finished 
my  trip  with  only  about  ten  minutes'  de- 
tention. 

"Finding  the  box  and  journal  very  hot, 
I  decided  to  repack  it  the  next  morning. 
In  the  morning  I  went  to  my  engine  about 
an  hour  earlier  than  usual,  took  the  cellar 
down,  cleaned  it  and  found  the  metal  en- 
tirely gone  from  the  box,  the  crown  bear- 
ing only  remaining. 

"I  packed  the  cellar  with  new  waste, 
and  that  part  next  to  journal  I  supplied 
quite  plentifully  with  Dixon's  Flake  Gra- 
phite; but  even  then  I  expected  trouble. 

"I  left  Toms  River  with  train  known 
as  'Long  Branch  Limited.'  After  running 
about  fifteen  miles,  I  examined  the  box 
and  found  it  with  simply  the  chill  off,  and 
on  reaching  Long  Branch  found  it  but 
little  warmer  after  running  eighteen  miles 
more. 

"At  this  time  we  were  six  minutes  late, 
caused  by  waiting  for  connection.  Our 
time  from  Long  Branch  to  Jersey  Gity,  a 
distance  of  fifty  miles,  is  one  hour  and 
seven  minutes.  Deducting  the  six  min- 
utes delayed,  left  me  only  one  hour  and 
one  minute;  but  having  confidence  by  this 
time  that  no  trouble  would  come,  I  con- 
cluded I  would  make  up  the  six  minutes, 
and  I  am  extremely  pleased  to  say  I 
reached  Jersey  City  on  time,  making  the 
fifty  miles  in  sixty-one  minutes,  with  two 
stops — Elizabeth  and  Newark.  At  no  time 
was  the  box  warm  enough  to  smoke,  and  I 
know  of  no  more  severe  test  of  the  cooling 
and  lubricating  properties  of  Dixon's 
Pure  Flake  Graphite." 

If  the  right  kind  of  graphite  is  used, 
and  used  properly,  it  will  relieve  the  en- 
gineer from  many  worriments,  reduce  the 
number  of  train  detentions,  and  prove  a 
source  of  great  economy  to  the  railroad 
companies. 


cinnati,  Chicago  &  St.  Louis,  has  been  ap- 
pointed assistant  to  General  Superinten- 
dent Van  Winkle,  of  that  road,  with  head- 
quarters at  Indianapolis,  Ind. 

Mr.  A.  D.  Peck  has  accepted  the  posi- 
tion of  chief  train  dispatcher  of  the  Florida 
Central  &  Peninsular,  with  headquarters  at 
Savannah,  Ga.  He  was  formerly  train  dis- 
patcher of  the  Rochester  division  of  the 
Western  New  York  &  Pennsylvania. 

Mr.  J.  D.  Finn  has  been  appointed  sup- 
erintendent of  the  Lake  Superior  Terminal 
&  Transfer  Railway,  with  headquarters  at 
Superior,  Wis.  He  was  formerly  superin- 
tendent of  the  Montana  division  of  the 
Northern  Pacific  at  Livingston,  Mont. 

Mr.  Edward  Sauvage,  chief  mechanical 
engineer  of  the  Western  Railway  of 
France,  is  author  of  a  well-known  book  on 
Locomotive  Engines,  and  a  new  work 
from  his  pen,  on  the  Steam  Engine,  has 
just  been  published  by  a  Paris  publish- 
ing house. 

Mr.  W.  C.  Dotterer,  of  Little  Rock, 
Ark.,  has  been  appointed  general  manager 
of  the  New  Orleans  &  Western,  with  head- 
quarters at  New  Orleans,  La.  Mr.  Dot- 
terer has  been  manager  of  the  Union  Com- 
press Company,  of  Little  Rock,  since 
August,  1889. 

Mr.  F.  P.  Abercrombie,  assistant  engi- 
neer of  the  Eastern  division  of  the  Phil- 
adelphia &  Erie  and  the  Susquehanna  divi- 
sion of  the  Northern  Central,  has  been 
appointed  superintendent  of  the  Bedford 
division  of  the  Pennsylvania  Railroad, 
with  headquarters  at  Bedford,  Pa. 

Our  readers  will  be  pleased  to  learn  that 
Mr.  Spencer  Miller,  engineer  of  the  cable- 
way  department  of  the  Lidgerwood  Man- 
ufacturing Company,  New  York  City,  is 
again  at  his  desk  after  an  absence  of  very 
nearly  four  months.  Mr.  Miller  was  taken 
with  appendicitis  early  in  the  summer, 
and  has  but  recently  recovered  from  the 
operation  necessary. 

Mr.  Gerrit  Fort,  for  the  last  five  or  six 
years  chief  clerk  of  the  general  passenger 
department  of  the  New  York  Central,  has 
been  appointed  secretary  of  the  Central 
Passenger  Committee  at  Chicago.  Mr. 
Fort  was  formerly  in  the  general  offices  of 
the  Burlington,  Cedar  Rapids  &  Northern 
at  Cedar  Rapids,  and  learned  the  first  part 
of  the  business  there. 

Mr.  J.  D.  Hawks  has  been  elected  presi- 
dent of  the  Detroit  &  Mackinac.  He  has 
hitherto  been  vice-president  and  general 
manager  and  he  will  continue  to  perform 
these  duties.  His  headquarters  will  be  in 
Detroit.  Mr.  Hawks  is  one  of  the  most 
accomplished  civil  engineers  in  the  coun- 
try, and  was  for  eight  or  ten  years  chief 
engineer  of  the  Michigan  Central. 

Mr.  A.  J.  Davidson  has  been  appointed 
superintendent  of  transportation  of  the 
St.  Louis  &  San  Francisco,  with  head- 
quarters at  St.  Louis.  Mo.     He  was  form- 


erly gup  iiern  divis- 

1    the   Gulf,    Colorado   &   Santa    Fe, 
and  was  pn  ill  a  handsome  silver 

service  by  his   friends  and  associates  at 
Ft.  Worth,  Tex.,  when  he  left  the  road. 

Mr.  O.  W.  Beckwith,  who  was  recently 
appointed  trainmaster  of  the  Cincinnati 
division  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis,  at  Springfield,  O., 
has  been  transferred  to  Kankakee,  111.,  as 
trainmaster  of  the  west  end  of  the  Chicago 
division.  Mr.  Thomas  Reynolds  has  been 
appointed  trainmaster  of  the  east  end  of 
the  Chicago  division,  with  headquarters 
at  Cincinnati. 

Mr.  C.  L.  Mayne,  division  superinten- 
dent of  the  Fitchburg  Railroad  at  Fitch- 
burg,  Mass.,  has  been  appointed  assistant 
general  superintendent  of  that  road,  with 
headquarters  at  Boston.  Mr.  Mayne  was 
formerly  7^  years  connected  with  the 
Chicago  &  Atlantic  as  chief  train  dis- 
patcher, trainmaster  and  superintendent, 
and  went  to  the  Fitchburg  as  division 
superintendent  in  January,   1892. 

Mr.  A.  E.  Reed,  superintendent  of  the 
Sunbury  division  of  the  Pennsylvania 
Railroad,  has  been  appointed  superinten- 
dent of  the  Altoona  division,  with  head- 
quarters at  Altoona,  Pa.,  to  succeed  Mr. 
Robert  T.  Marshall,  deceased.  Mr.  Reed 
has  risen  through  the  track  and  engineer- 
ing department,  and  at  one  time  attained 
considerable  celebrity  in  connection  with 
original  designs  of  engine  houses. 

Mr.  A.  J.  Cabe  has  been  promoted  from 
assistant  superintendent  to  be  superinten- 
dent of  the  Butte,  Anaconda  &  Pacific,  with 
headquarters  at  Anaconda,  Mont.  Mr.  Cabe 
was  for  five  years  superintendent  of  the 
Dakota  division  of  the  Northern  Pacific, 
and  for  some  time  superintendent  of  the 
Kalispell  division  of  the  Great  Northern. 
Of  late  he  has  been  assistant  superinten- 
dent of  the  Butte,  Anaconda  &  Pacific. 

Mr.  J.  S.  Lane,  formerly  of  Webster, 
Camp  &  Lane,  Akron,  O.,  and  later  of 
M.  C.  Bullock  Company,  Chicago,  has 
just  returned  from  a  professional  engineer- 
ing trip  to  England,  and  to  the  gold  fields 
of  the  Transvaal  in  South  Africa.  He  re- 
ports things  as  very  active  in  the  African 
gold  fields,  a  large  number  of  Americans 
and  Englishmen  with  capital  having  lo- 
cated there.  Mr.  Lane  is  with  his  family 
in  Connecticut,  and  will  shortly  return 
to  London. 

Mr.  D.  D.  Briggs  was  some  time  ago 
appointed  general  foreman  of  the  New 
Orleans  shops  of  the  Louisville  &  Nash- 
ville. He  is  a  son  of  Mr.  R.  H.  Briggs, 
general  master  mechanic  of  the  Kansas 
City,  Memphis  &  Birmingham  Railroad 
at  Memphis,  Tenn..  the  well-known  past 
president  of  the  Master  Mechanics'  As- 
sociation. Mr.  D.  D.  Briggs  learned  the 
machinist  trade  under  his  father  and  left 
the  shops  for  the  road.  He  has  been  loco- 
motive engineer  on  the  Louisville  &  Nash- 
ville for  the  last  five  years. 
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Mr.  Charles  E.  Henderson,  for  seven 
years  general  manager  of  the  Philadelphia 
&  Reading  Coal  &  Iron  Company,  has,  in 
addition  to  his  present  duties,  been  chosen 
second  vice-president  of  the  reorganized 
Philadelphia  &  Reading  Railway,  in 
charge  of  freight  traffic.  Mr.  Henderson 
was  formerly  for  a  number  of  years  gen- 
eral manager  of  the  Indiana,  Bloomington 
&  Western,  was  for  two  years  receiver  of 
the  Danville,  Olney  &  Ohio  River  Rail- 
road, and  from  May,  I,  1886,  to  1888,  was 
general  manager  of  the  Chicago  &  Ohio 
River  road. 

Mr.  George  F.  Evans,  since  December 
1,  1895,  assistant  general  manager  of  the 
Boston  &  Maine,  was  on  November  30th 
chosen  general  manager  of  the  Maine 
Central,  to  succeed  Mr.  Payson  Tucker. 
Mr.  Evans  was  superintendent  of  the 
Southern  division  of  the  Boston  &  Maine 
from  March  1,  1892,  to  December  1,  1895, 
and  was  formerly  for  eleven  years  con- 
nected with  the  Louisville,  Evansville  & 
St.  Louis,  successively  as  secretary  and 
treasurer,  assistant  to  president,  receiver 
and  general  manager  during  receivership, 
and  general  manager  after  reorganization. 

Good  fortune  sometimes  comes  to  rail- 
road men,  even  in  their  old  age.  We  are 
gratified  to  report  the  good  fortune  that 
has  come  to  John  King,  a  gray-haired 
switchman  at  Salamanca,  on  the  Erie  Rail- 
road, who  owned  an  80-acre  tract  of  wild 
land  in  the  Chipmunk  Valley  in  Cat- 
taraugus County.  Oil  was  struck  on 
his  land  lately,  and  to-day  he  is  re- 
ceiving $250  a  week  in  royalty  for 
its  production.  Every  indication  is  that 
the  oil  wells  will  bring  him  a  fortune.  The 
day  the  first  well  was  struck  on  his  land, 
he  gave  up  his  switch  key  and  has  decided 
to  risk  his  future  maintenance  on  the  oil 
wells. 

Mr.  M.  M.  Meehan,  traveling  engineer 
of  the  Duluth,  South  Shore  &  Atlantic, 
has  left  the  service  of  the  company  to  ac- 
cept a  position  with  the  Galena  Oil  Com- 
pany. His  territory  will  be  on  the  Grand 
Trunk,  where  he  will  be  stationed  to  in- 
struct railroad  people  about  what  Galena 
oil  will  do  in  the  way  of  preventing  hot 
boxes.  A  correspondent,  writing  about 
this  change,  says:  "Although  we  are  very 
sorry  to  lose  Mike,  we  are  glad  to  know 
that  he  is  doing  better  in  the  financial  part 
of  it  at  least.  He  has  been  highly  popu- 
lar with  the  enginemen  and  officers  of  the 
road  during  the  nine  years  he  has  held  the 
position  of  traveling  engineer." 

We  are  gratified  to  learn  that  Mr.  W. 
J.  Fransioli,  who  has  been  acting  general 
manager  of  the  Manhattan  Railroad  since 
the  death  of  Colonel  Hain,  has  received 
the  appointment  of  general  manager.  Mr. 
Fransioli  has  practically  been  general 
manager  for  the  last  two  or  three  years, 
impaired  health  having  prevented  Colonel 
Hain  from  performing  the  actual  duties 
of  his  office.     It  is  a  source  of  great  sat- 


isfaction to  the  employes  of  the  Manhat- 
tan Railway  that  the  directors  have 
acknowledged  the  fitness  of  Mr.  Fransioli 
for  the  position.  He  is  highly  popular 
with  high  and  low,  and  has  been  emi- 
nently just  in  his  dealing  with  the  nu- 
merous cases  of  discipline  that  neces- 
sarily come  up  on  that  system. 

Mr.  John  Hickey,  for  the  last  six  years 
superintendent  of  motive  power  and 
rolling  stock  of  the  Northern  Pacific,  has 
resigned,  on  account  of  ill  health.  Mr. 
Hickey  has  gone  through  great  family  af- 
fliction since  he  went  to  the  Northern 
Pacific,  having  lost  four  of  his  children 
within  three  years,  which  no  doubt 
contributed  to  a  great  extent  to  bring 
about  the  sending  in  of  his  resignation. 
Mr.  Hickey  was  previously  general  mas- 
ter mechanic  of  the  Milwaukee,  Lake 
Shore  &  Western,  and  while  there  gained 
a  high  reputation  for  the  able  manage- 
ment of  his  department,  a  reputation 
which  brought  to  him  the  appointment 
to  the  Northern  Pacific.  He  was  for 
some  time  president  of  the  Western  Rail- 
way Club  and  was  two  years  president  of 
the  American  Railway  Master  Mechanics' 
Association.  He  takes  a  very  active  in- 
terest in  the  affairs  of  this  organization. 

Mr.  Frank  S.  Gannon,  who  has  for  the 
last  six  or  seven  years  had  charge  of  the 
Baltimore  &  Ohio  interests  in  New  York 
City,  and  was  general  manager  of  the 
Staten  Island  Rapid  Transit,  has  been 
elected  third  vice-president  and  general 
manager  of  the  Southern  Railway,  with 
headquarters  at  Washington,  D.  C.  Mr. 
Gannon  is  a  remarkably  able  railroad  man, 
and  has  commended  himself  to  this  high 
position  by  the  skillful  and  judicious  man- 
ner in  which  he  managed  to  keep  at  bay 
a  variety  of  interests  that  were  constantly 
trying  to  take  advantage  of  the  Baltimore 
&  Ohio  in  New  York  City.  He  is  a 
graduate  of  the  Erie,  where  he  began  work 
as  a  telegraph  operator,  and  he  has  a  great 
many  amusing  reminiscences  to  tell  about 
the  way  business  was  transacted  on  the 
Erie  thirty  years  ago.  He  was  for  a  time 
general  superintendent  of  the  New  York 
City  &  Northern,  and  his  management  of 
that  property  was  no  less  skillful  than  the 
work  he  did  for  the  Baltimore  &  Ohio. 

Mr.  E.  M.  Herr  has  been  appointed 
superintendent  of  motive  power  and  roll- 
ing stock  of  the  Northern  Pacific,  with 
headquarters  at  St.  Paul,  Minn.  Mr. 
Herr  has  recently  been  assistant  superin- 
tendent of  motive  power  of  the  Chicago 
&  Ntjrthwestern,  and  is  one  of  the  best- 
known  of  the  young,  technically  educated 
railroad  men  of  the  West.  He  entered 
railroad  service  originally  as  a  telegraph 
operator,  but,  realizing  the  small  chances 
of  promotion  from  that  position,  and 
having  a  turn  towards  mechanics,  he  de- 
termined to  obtain  the  education  imparted 
by  a  good  engineering  school.  After 
graduating,  he  went  into  the  test  depart- 
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This  motto  has  characterized  the  manu- 
facture of  the  seats : 

"Not  How  Cheap, 

But  Hon.'  Good" 
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Five  points  of  superiority  are  maintained. 
Fifty  distinct  patterns  are  made  for  Reclin- 
ing, Parlor  and  Smoking  Cars.  Coverings 
are  of  Rattan,  Plush  or  Leather,  and  wood- 
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(Patent  Applied  for.) 

This  pocket  is  a  double 
patch  pocket;  looks  just 
the  same  on  outside  as 
any  pocket  — and  is  the 
same — sketch  shows  a 
handkerchief  in  it.  Back 
of  the  regular  pocket  is 
the  watch  pocket,  watch 
is  put  in  from  side — 
can't  fall  out  when  you 
stoop  over.  There  is 
also  a  pocket  for  pencil. 
Pencil  will  stay  put. 

Handy,     Safe,     Neat ! 

Don't  cost  a  cent  extra. 
Just  demand  "BROTHER- 
HOOD"goods— see  name 
on  button— and  get  the 
best  Union  made  over- 
clothes  that  can  be 
manufactured. 


H.  S.  PETERS, 

DOVER,  N.  J. 


mcnt  of  the  Chicago,  Burlington  & 
Quincy,  where  he  remained  several  years. 
He  left  that  to  be  master  mechanic  of  the 
Chicago,  Milwaukee  &  St.  Paul,  which 
he  left  to  accept  the  position  of  superin- 
tendent of  the  Grant  Locomotive  Works 
in  Chicago.  Some  of  the  best  engineering 
papers  that  have  been  presented  to  the 
Western  Railway  Club  and  to  the  Ameri- 
can Railway  Master  Mechanic'  Associa- 
tion have  been  prepared  by  Mr.  Herr, 
and  he  has  done  very  valuable  engineer- 
ing work  in  connection  with  the  locomo- 
tive testing  plant  belonging  to  the  Chica- 
go &  Northwestern. 

Mr.  David  Leonard  Barnes,  the  well- 
known  consulting  engineer  and  editorial 
writer,  died  last  month  in  New  York,  at 
the  age  of  38  years.  Mr.  Barnes  was  born 
in  Rhode  Island  in  1858.  He  received  a 
good  technical  engineering  training  at 
Brown  University  and  at  the  Massachu- 
setts Institute  of  Technology.  From  the 
latter  institution  he  went  to  the  Rhode 
Island  Locomotive  Works,  and  three  years 
later  was  made  chief  draftsman.  Having 
been  of  literary  tastes,  he  began  writing  to 
the  railroad  and  engineering  papers  on 
mechanical  problems.  This  naturally  led 
him  towards  journalism,  and  about  ten 
years  ago  he  went  West  and  joined  the 
editorial  staff  of  the  "Railway  Review." 
Shortly  afterwards  he  changed  to  the  staff 
of  the  "Railroad  Gazette"  and  was  con- 
nected with  it  at  the  time  of  his  death. 
He  continued  his  residence  in  Chicago, 
did  consulting  engineering  work,  and  by 
degrees  secured  quite  a  lucrative  business 
in  that  line.  He  was  a  young  man  of  tre- 
mendous energy  and  industry,  and  took 
a  leading  part  in  a  variety  of  engineering 
societies.  Of  late  he  has  been  consulting 
engineer  for  the  Baldwin  Locomotive 
Works  and  Westinghouse  Electric  Manu- 
facturing Company,  in  their  combined 
work  in  the  development  of  electric  loco- 
motives. His  untimely  death  put  an  end 
to  a  career  that  promised  to  be  great  and 
useful. 


The  compressed-air  locomotive  which 
has  been  under  construction  for  the  New 
York  Elevated  Railroad  for  some  time,  is 
finished  and  will  be  ready  for  service  as 
soon  as  the  air  compressor  is  ready  for 
work.  The  engine  is  built  under  the 
Hardie  patents,  and  the  machinery  is  of 
the  same  design  as  that  used  on  the  air 
motor  working  on  One  Hundred  and 
Twenty-fifth  street,  New  York.  There 
was  a  compressed-air  engine,  designed  by 
Air.  Hardie,  tried  on  the  elevated  railways 
about  fifteen  years  ago,  and  it  worked 
fairly  well,  although  the  compressed  air 
was  only  about  900  pounds  per  square 
inch.  The  new  motor  will  start  out  with 
a  pressure  of  2,000  pounds,  and  will  pos- 
sess several  features  conducive  to  economy 
of  air,  which  were  wanting  in  the  first  en- 
gine tried. 


EQUIPMENT   NOTES. 

The   Illinois   Central   has   recently   or- 
1.000  cars. 

The  Wilmington  &  Northern  is  in  the 
market  for  200  cars. 

The  Toledo,  St.  Louis  &  Kansas  City 
has  ordered  500  gondola  cars. 

The  St.  Louis  &  San  Francisco  is  get- 
ting 300  freight  cars  built  at  St.  Charles. 

The  Southern  Railway  is  reported  to  be 
in  the  market  for  a  lot  of  new  locomotives. 

The  Wisconsin  Central  has  placed  an 
order  for  1,000  cars  with  Haskell  &  Bar- 
ker. 

The  Rogers  Locomotive  Works  has  re- 
ceived an  order  for  eighteen  Moguls  for 
Japan 

The  Florida  Central  &  Peninsular  has 
ordered  two  passenger  cars  from  Jackson 
&  Sharp. 

The  Rio  Grande  Southern  has  ordered 
eight  passenger  cars  from  the  Ohio  Falls 
Company. 

The  Louisville,  Evansville  &  St.  Louis 
has  ordered  one  passenger  car  from  the 
Ohio  Falls  Company. 

The  Berind-White  Coal  Mining  Com- 
pany has  ordered  150  freight  cars  from  the 
Middletown  Car  Works. 

The  Southern  Railway  has  ordered  four 
combination  vestibule,  passenger  and  bag- 
gage cars  from  Pullman. 

The  Delaware,  Lackawanna  &  Western 
management  talk  of  ordering  some  new 
locomotives  before  the  month  is  out. 

The  Brooks  Locomotive  Works  is 
building  five  ten-wheel  freight  engines  for 
the  Nickel  Plate,  and  some  others  for  the 
Butte,  Anaconda  &  Pacific. 

The  Boston  &  Maine  has  placed  an 
order  with  the  Rhode  Island  Locomotive 
Works  for  twenty  engines,  and  with  the 
Manchester  Works  for  five  more. 

The  Illinois  Central  are  putting  the 
standard  coupler  and  platform  upon  a 
number  of  their  suburban  cars.  This 
coupler  and  platform  has  lately  been  ap- 
plied to  some  Pullman  sleepers. 

The  manufacturers  of  woodworking  ma- 
chinery are  said  to  be  trying  to  form 
an  organization  for  self-protection  and 
preservation,  similar  to  one  formed  some 
years  ago  by  locomotive  builders. 

President  Diaz,  of  Mexico,  has  ordered 
three  magnificent  cars  from  Barney  & 
Smith  Car  Company.  The  cars  will  consti- 
tute the  president's  private  train,  and  will 
consist  of  dining  car,  sleeper  and  library 
car. 

The  Dickson  Locomotive  Works, 
Scranton,  Pa.,  are  rebuilding  five  engines 
for  the  Erie  &  Wyoming  and  one  for  the 
Ontario  &  Western.  They  have  also  a 
number  of  mining  locomotives  that  they 
are  working  at. 
The    Schenectady   Locomotive   Works 
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have  recently  received  an  order  for  five 
heavy  ten-wheelers  for  the  Southern  Pa- 
cific, and  several  ten-wheelers  suitable  for 
passenger  or  freight  for  the  Michigan 
Central.  They  are  also  building  four  en- 
gines for  the  Boston  &  Albany,  and  five 
for  the  Midland  Terminal  of  Colorado. 

Among  recent  orders  given  to  the  Bald- 
win Locomotive  Works  is  one  engine  for 
the  Chicago  &  West  Michigan,  seven  for 
the  Norfolk  &  Western,  one  for  the  New 
York.  Philadelphia  &  Norfolk,  two  for 
the  Erie,  and  ten  for  the  Kansas  City, 
Pittsburgh  &  Gulf.  It  is  also  reported 
that  they  have  received  an  order  from 
China  for  some  engines. 

The  Tyler  Tube  &  Pipe  Company,  of 
Washington,  Pa.,  have  the  contract  to  fur- 
nish the  knobbled  hammered  charcoal 
iron  boiler  tubes  required  in  the  new 
battleships  Nos.  7  and  8,  as  well  as  the 
tubes  for  the  water-tube  boilers  in  the 
United  States  steamer  "Chicago."  They 
have  lately  completed  the  order  for  tubes 
for  the  United  States  vessels  "New  York," 
"Columbia,"  "Minneapolis,"  "Castine," 
and  the  ram  "Katahdin." 

®  ®  §1 

WHAT   YOU   WANT   TO    KNOW. 

Questions  and  Answers. 

Correspondents  wishing  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  mums  and  addresses,  not 
for  publication,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(1)  W.  W.,  Lafayette,  Ind.,  writes: 
Can  you  tell   me  where  I  can  get  any 

hints  as  to  balancing  driving  wheels? 
A. — The  report  of  proceedings  of  the 
American  Railway  Master  Mechanics' 
Association  for  1896  contains  the  informa- 
tion you  ask  for,  set  forth  by  a  committee 
appointed  to  investigate  the  best  methods 
for  handling  the  counterbalancing  of 
driving  wheels. 

(2)  C.  F.  B.,  Bridgeport,  Conn.,  writes: 
Some  railroad  men  claim  that  they  can 

make  better  time  when  the  heavy  cars 
(postal,  etc.)  are  in  the  fore  part  of  the 
train,  than  they  can  when  attached  to  the 
rear  of  the  train.  Will  you  be  kind  enough 
to  explain  this?  A. — Experiments  have 
been  made  with  the  dynamometer,  for  the 
purpose  of  testing  the  truth  of  this'  propo- 
sition, and  it  has  been  demonstrated  that 
the  pull  on  the  drawbar  was  exactly  the 
same  when  the  heavy  cars  were  ahead  as 
when  they  were  in  the  rear  of  the  train. 

(3).  H.  T,.  Paducah,  Ky.,  writes: 
Being  a  subscriber  of  your  paper,  I  ask 
if  you  will  kindly  answer  the  following 
questions:  1.  What  are  the  principal  rea- 
sons why  a  Monitor  injector  refuses  to 
take  up  water  at  the  overflow?  A. — See 
Answer  No.  73  in  September,  1896,  issue. 
2.  What  causes  an  engine,  while  running 
shut  off  at  a  high  rate  of  speed,  to  give 
short  puffs  or  exhausts  through  the  stack; 
would  it  indicate  faulty  valve  motion? 
A. — A  leaking  throttle  valve  would  pro- 
duce such  an  effect.  3.  What  causes  the 
drumming  or  roaring  noise  frequently 
made  by  engines?  A. — Explosion  of 
minute  quantities  of  gas  in  the  firebox  in 
rapid  succession  is  what  causes  this  noise. 

(4)  T.  J.  M.,  Jersey  City,  N.  J.,  writes: 
I  would  like  to  ask  why  some  engines, 


when  running  about  40  miles  an  hour, 
wabble  or,  as  some  say,  "nose."  I  know 
of  two  engines  on  the  P.  R.  R.,  one  of 
them  Class  L  and  one  Class  P,  that  do 
this,  so  that  it  is  uncomfortable  to  ride 
upon  them  at  high  speed.  I  have  tried  to 
solve  this  problem,  but  would  like  some- 
one else's  opinion  on  the  matter.  A. — 
The  action  you  speak  of  is  undoubtedly 
due  to  a  lack  of  counterbalance  of  the  re- 
ciprocating parts.  If  this  horizontal  dis- 
turbance is  eliminated  by  a  correct  balance 
of  the  unbalanced  forces,  there  will  be 
found  a  new  trouble  in  the  shape  of  a  ver- 
tical disturbance,  for  the  reason  that  when 
the  wheels  are  properly  balanced  for  the 
revolving  weights,  any  attempt  to  balance 
the  reciprocating  parts  will  destroy  the 
revolving  balance  vertically,  and  it  is  this 
vertical  overbalance  with  its  hammering 
action  that  is  sought  to  be  avoided.  Be- 
tween two  evils  the  lesser  one  is  usually 
taken,  and  that  will  probably  account  for 
the  "nosing." 

(5)  J.  W.,  St.  Paul,  Minn.,  writes: 
We  have  a  logging  engine  here  that 
weighs  about  40  tons  with  coal  and  water. 
It  has  a  saddle  tank  and  a  four-wheeled 
truck  under  the  coal  bunker.  Engine  has 
run  nearly  two  years  and  is  cutting  the 
flanges  on  all  driving  wheels  and  truck 
wheels.  Forward  driving  wheel  flanges 
are  cut  the  worst.  Total  rigid  wheelbase 
is  23  feet.  Tires  are  not  worn  at  all  on 
tread.  What  is  best  to  do  with  the  en- 
gine— run  the  tires  as  long  as  possible  and 
then  turn  them  off?  A. — Turn  the  tires 
before  the  flanges  have  become  too  thin. 
This  should  be  done  as  a  measure  of 
economy,  for  the  reason  that  the  tread 
of  the  tires  will  have  to  be  sacrificed  too 
greatly  in  order  to  bring  up  the  flanges 
to  the  proper  thickness  if  turning  is  de- 
ferred too  long.  2.  How  thin  can  the 
flanges  be  allowed  to  get?  A.— They 
should  not  be  run  at  less  than  I  inch  thick 
for  the  above  reason.  3.  What  is  the  cause 
of  the  tires  cutting  on  all  the  wheels?  A. — 
The  cause  can  probably  be  traced  to  the 
curves  on  your  road.  4.  How  much  does 
a  new  set  of  tires  cost  for  four  wheels? 
A. — The  cost  will  depend  on  the  diameter 
and  thickness  of  tires,  which  information 
you  do  not  furnish;  you  may,  however, 
determine  this  for  yourself  by  calculating 
the  weight  of  them  and  computing  the 
cost  at  about  4  cents  per  pound.  5.  How 
much  is  it  worth  to  take  the  wheels  out 
from  under  the  engine,  and  replace  them 
after  turning  the  tires?  A. — The  cost  of 
this  work  hinges  entirely  on  the  facilities 
for  doing  it,  and  the  price  of  labor.  It 
will  take  two  machinists  and  two  laborers 
one  day  or  more,  under  ordinary  condi- 
tions, to  disconnect  and  raise  the  engine 
off  her  wheels  and  onto  the  blocks,  with 
the  common  screw  jack,  and  a  like  time  to 
put  her  on  the  wheels  again  and  couple  up. 
The  cost  of  turning  the  tires  will  depend 
on  the  amount  of  material  removed,  their 
degree  of  hardness,  and  the  price  paid  for 
labor.  On  the  basis  of  ten  hours  to  the 
pair,  the  four  wheels  would  require  two 
days.  The  entire  cost  would  therefore 
range  anywhere  from  $20  to  $40,  or  even 
more  if  the  turning  was  hired  dorie  in  an 
outside  shop,  where  a  round  figure  is 
usually  charged  for  the  use  of  tools. 


Besides  investing  in  a  great  deal  of 
first-class  rolling  stock,  the  new  manage- 
ment of  the  Baltimore  &  Ohio  are  mak- 
ing a  great  deal  of  improvement  in  the 
shops  where  repairs  are  to  be  carried  on. 
They  are  putting  up  a  new  locomotive 
repair  shop  at  Baltimore. 


Railroad  men 
Can  Educate 
ClNimelm. « 


Any  man  who  will  study  can  eduoate  himself  in. 
Arithmetic,  Mensuration,  Mechanics,  Mechanical 
Drawing  and  Locomotive  Engineering  without 
losing  time  from  work.  Even  though  he  never 
attended  school  and  does  not  understand  Arith- 
metic, if  he  can  read  and  write  and  will  study,  he 
<an  learn  by  our  method.  We  teach  by  corre- 
spondence and  without  the  use  of  text-books.  In- 
struction and  Question  Papers,  simplified  and 
condensed,  prepared  especially  for  our  students, 
are  furnished  free.  The  student  receives  personal 
assistance  from  the  instructors.  His  work  is  ex- 
amined and  corrected  separately,  so  that  he  is  a 
class  by  himself— neither  pushed  forward  too 
rapidly  by  men  who  have  had  better  advantages, 
nor  hindered  in  his  progress  by  those  who  learn 
slowly. 

Cocomottoc  Steam  engineering. 

Locomotive  Engineers'  Scholarship,  for  Locomo- 
tive Engineers,  Firemen,  Apprentices  and  others 
who  wish  to  study  Locomotive  Steam  Engineer- 
ing. The  subjects  taught  are  Arithmetic,  Men- 
suration and  the  Use  of  Letters  in  Algebraic 
Formulas,  Mechanics,  Mechanical  Drawing,  Loco- 
motives, Dynamos  and  Motors.  Price,  $25  in 
advance,  or  $30  in  installments. 

mechanical  engineering. 

Complete  Mechanical  Scholarship,  for  Machinists, 
Pattern  Makers,  Boiler  Makers  and  Apprentices  to 
those  trades  who  wish  to  study  the  theory  of 
Mechanics  with  the  view  of  becoming  Mechanical 
Engineers ;  for  Superintendents,  Foremen  and 
others  who  wish  to  study  the  theory  of  Mechanical 
Engineering  or  to  review  subjects  they  have  pre- 
viously studied,  and  for  young  men  who  wish  to 
educate  themselves  as  Mechanical  Engineers.  In- 
cludes instruction  in  Mechanical  Drawing,  Steam 
and  Steam  Engines,  Strength  of  Materials,  Applied 
Mechanics,  Boilers,  Machine  Design.  Dynamos  and 
Motors  and  a  preparatory  course  in  Mathematics 
and  Physics.  Price,  $35  in  advance,  or  $40  in  in- 
stallments. 

english  Branches. 

The  English  Branches  Scholarship  includes  in- 
struction in  Arithmetic,  Spelling,  Grammar,  Geog- 
raphy. United  States  history,  United  Slates  Civil 
Government  and  either  Penmanship  or  Letter 
Writing.  Any  one  who  can  read  well  enough  to 
makcoutthe  contents  of  a  letter  andean  write 
simple  sentences  can  enroll  in  this  Scholarship  and 
by  studying  in  his  spare  time  acquire  an  education 
as  readily  as  if  he  were  attending  school.  Price, 
$25  in  advance,  or  $30  in  installments. 

We  also  have  courses  in  Electricity,  Civil  En- 
gineering in  all  its  branches,  Mechanical  Drawing, 
Architecture,  Architectural  Drawing  and  Design- 
ing, Plumbing,  Heating  and  Ventilation,  Mining, 
Prospecting,  Book-keeping  and  Business  Eorms. 

Mention  the  subject  in  which  you  are  interested 
and  we  will  send  you  a  Free  Circular  of  Informa- 
tion and  a  Book  of  Testimonials.    Write  to 


The  International  Correspondence  Schools, 

Bo\  801,  Scranton,  Pa. 
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Are  You 


Looking  for  BARGAINS  ? 


We  have 
them 
for  you. 


Established 

1884. 


No. 796. 14  K  Gold  Filled  Case,  (guaranteed  for  20 
years),  with  Crescent  St.  movement,    -  $28.00 
No.  707,  Same  Case, with  Vanguard  movem't,  42.00 
No.  798,      "        "  4i  B.W.Raymond  "        28.00 

No.  7QQ,      "        "  "  Hampden  New  Rail- 

way movement,  -  37.00 

The  above  watches  will  stand  inspection   on  any 
Railroad  in  the  world. 


No.  63,  Genuine  Diamond    No.  300,  Genuine  Dia- 
Ring,  %  C,  each,  $70.50  raond  Stud,  i':  C  , 

each,  $144.50 

We  are  headquarters  for  Diamonds,  Watches  and 
Emblem  Goods. 


MYSTIC 

SHRINE, 


Send  for  our  new  1897  68  p.  illust'd  catalogue. 

Your  wants  supplied  for  anything  in  the 
Jewelry  Line. 

S.  N.  CLARKSON  &  CO., 

WHOLESALE  JEWELERS.    103  STATE  STREET,  CHICAGO. 

Agents  write  for  our  terms. 

Ferguson's  Patent 

Self-Feed  Tube  Expander. 


Used  in  the  Principal  Railroad  Boiler  Shops 

and  by  Locomotive  Builders  in  the 

United  States. 

Ask  for  Circulars  and  Prices. 

A.  L.  HENDERER, 

999  Maryland  Ave.,WiLmington,  Del.,  U.S.A. 


The  electrical  operation  of  the  South 
Shore  branch  of  the  Old  Colony  part  of 
the  New  York,  New  Haven  &  Hartford 
system,  has  worked  so  satisfactorily  that 
the  management  is  reported  to  be  pn  pal 
ing  to  introduce  electrical  traction  on  the 
branch  between  New  Britain  and  Hart- 
ford. The  system  employed  will  be  the 
same  as  that  used  on  the  South  Shore 
branch.  A  third  rail,  insulated  upon 
wooden  blocks  in  the  center  of  the  track, 
is  used  as  a  conductor,  and  remarkably 
few  delays  have  occurred  through  de- 
rangement of  the  electrical  apparatus. 


The  Manhattan  Elevated  Railway  Com- 
pany of  New  York  have  fitted  up  one  of 
their  locomotives  to  burn  oil  and  are  ex- 
perimenting with  it  in  train  service.  There 
appears  to  be  no  difficulty,  as  might  be 
expected,  in  making  the  engine  steam  all 
right,  and  this  one  seems  to  give  entire 
satisfaction.  To  judge  from  the  experi- 
ence of  other  roads  where  coal  is  cheap, 
the  only  difficulty  in  making  a  success  of 
the  oil  burner  on  the  Elevated  is  on  the 
score  of  expense,  for,  unless  under  excep- 
tional circumstances,  coal  is  cheaper  than 
oil. 


At  the  last  meeting  of  the  American 
Society  of  Mechanical  Engineers  the  sec- 
retary gave  public  notice  that  the  society 
would  no  longer  supply  the  annual  report 
free  to  libraries,  institutions  of  learning 
and  other  places  which  nearly  always  ap- 
ply for  complimentary  copies.  This  is  a 
movement  which  other  societies  will  soon 
have  to  take  part  in.  There  are  certain 
libraries  and  seats  of  learning  which  al- 
ways expect  publications  free,  although 
in  many  cases  they  are  better  able  to  pay 
than  the  donors  are  able  to  give  free. 


A  somewhat  curious  practice  has  been 
adopted  by  Mr.  G.  W.  Stevens,  superin- 
tendent of  motive  power  of  the  Lake  Shore 
&  Michigan  Southern,  in  securing  bolts 
on  locomotives.  Instead  of  using  cotters 
01  split  pins,  he  puts  in  a  copper  rivet  and 
rivets  the  end.  This  has  to  be  cut  out 
before  a  bolt  can  be  removed.  It  has  the 
effect  of  preventing  men  from  taking  out 
bolts  except  in  cases  of  absolute  necessity, 
and  it  is  found  more  reliable  than  a  cotter 
or  split  pin. 

§     i     ® 

The  Northwestern  Railway  Club  is  be- 
coming noted  for  the  highly  practical 
character  of  the  papers  read  by  the  mem- 
bers. The  discussions  are  also  about  as 
good  as  the  papers.  Among  twenty-four 
new  members  admitted  to  the  club  at  one 
meeting  there  were  seventeen  foremen, 
one  general  superintendent,  one  assistant 
general  superintendent,  two  foundrymen, 
one  air-brake  inspector,  one  master  me- 
chanic and  one  lumber  asent. 


Buyers'  Finding   List. 


AIR  BRAKE  FITTINGS. 

Cranei  :-",  111. 

AIR  BRAKE  HOSE. 

Mass. 
Men  'i  I' 

N    Y    i  New  York. 

Peerli       r  ,  .,rk. 

AIR  BRAKES. 

Westtngnouse  Air  Brake  Co.,  Pittsburg,  Pa. 

AIR-BRAKE  PUMP  GOVERNORS. 

Foster  Engineering  Co.,  Newark.  N    J. 
Mason  Regulator  Co.,  Boston,  Mass. 

AIR  COMPRESSORS. 

Clayton  Ail  I  ..mpresBor  WorkB.  New  York. 

w.  Hi-:',     ft  Co     Hoi  oken,  N.  J. 

Hammett,  M  C.,1  roy,  N'.  v. 

Ingeraoll  Si  i        '-.'.  Y.  City. 

Norwalk  Iron  Works  Co..  South  Norwalk,  Ct. 

Pedriek  K-  Aver  Co..  Philadelphia,  Pa. 

Rand  Drill  Co.,  New  York. 

St.  I. Mins  Steam  Engine  Co.,  St.  Louis,  Mo. 

AIR  HOISTS. 

Pedriek  &  Ayer  Co..  Philadelphia,  I'a. 

Rand  Drill  Co.,  New  Y<  ik 

AIR  PUMP  PACKING. 

United  States  Metallic  PackingCo.,  Phila.,  Pa. 

AIR  SIGNAL  HOSE. 

ii  Belting  Co.,  BoStOD.  Mass. 
X.  V.  Belting  A'  Packing  Co.,  New  Y->rk. 
Peerless  Rubber  Mfg.  Co.,  New  York. 

ARCH  BARS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

ASBESTOS. 

H.  W.  Johns  Mfg.  Co.,  New  York. 
AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
Gould  Coupler  Co.,  Buffalo,  N*.  Y. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 
Krupp  (T.  Prosser  &  Son.  New  York). 

BAKER  CAR  HEATERS. 

W.  C.  Baker,  New  York. 

BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  Cal. 
D.  H.  Brown,  McComb.  Miss. 
M.  C.  Hammett,  Troy,  N.  Y. 

BARB  WIRE. 

Cambria  Iron  Co  ,  Philadelphia,  Pa. 

BEARING  METAL. 

Ajax  .Metal  Co.,  Philadelphia.  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 
U.  S.  Metallic  Pkg.  Co  ,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

BELTING. 

Boston  Belting  Co.,  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

BOILER  CHECKS-INSIDE. 

Foster  Engineering  Co.,  Newark,  N.  J. 
Dickson  Locomotive  VYorks,  Scranton,  Pa. 

BOILER  LAGGING. 

Keasbev  ft  Mattison  Co.,  Ambler,  Pa. 

BOILER  SETTINGS. 

Garden  City  Sand  Co  ,  Chicago,  111. 

BOILERS. 

Pittsburg  Locomotive  Works.  Pittsburg.  Pa 
Brooks  Locomotive  Works.  Dunkirk.  N.  Y. 
Cook  Locomotive  &  Machine  Co..  Patetson. 
N.  I. 

BOILER  TESTERS. 

Rue  Mfg.  Co.,  Philadelphia,  Pa. 

BOILER  TOOLS. 

Richard  Dudgeon,  New  York. 
Hilles  &  Jones  Co.,  Wilmington.  DeL 
Long  &  Allstatter  Co.,  Hamilton,  O. 
Prentice  Bros..  New  York. 

BOILER  WASHERS. 

Nathan  Mfg.  Co..  New  York. 
Rue  Mfg.  Co.,  Philadelphia.  Pa. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co..  Cleveland,  O. 
Armstrong  Mfg.  Co..  New  York. 
Detrick&  Harvey  Machine  Co..  Baltimore. Md. 
Hill.  Clarke  SC     .  B   ston.  Mass. 
National  Machinerv  Co..  Tiffin.  O. 
Prentiss  Tool  X  Supply  Co..  New  York. 

BOOKS. 

H.  C.  Baird  A:  Co..  Philadelphia.  Pa. 
Philadelphia  Book  Co.,  Philadelphia,  Pa. 
D.  Van  Nostrand  Co..  New  York  City. 
John  Wiley  A  Sons,  New  York. 

(Continued  on  page  } 
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BUYERS'  FiNOING  LIST—  Continued. 

BORING  AND  TURNING  MILLS. 
Betts  Machine  Co  .  Wilmington   I  (eL 
Davis&Egan  Machine  Tool  Co.,  Cincinnati,  O. 
Hill.  Clarke  i  I      .  Boston,  Mass. 

BOXES  FOR  SHAFTING. 

P.  I'ryibil,  N'ew  York  City. 

BRACKET  (RUNNING  BOARD). 
1 1,11  ton  Malleable  Iron  Co.,  1  laj  ton,  O. 

BRAKE  ADJUSTERS. 
Q.  &  C.  Co..  Chicago,  111. 

BRAKE  FORKS. 

Dayton  Malleable  Iron  Co.,  Dayton,  O. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
Ramapo  Wheel*  Foundry  Co.,  Ramapo.  N.Y. 
The  Sargent  Co,  Chicago,  Ills. 

BRAKE  WHEEL. 

Dayton  Malleable  Iron  Co.,  Davton.  O. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BRIDGE  AND  STRUCTURE  PAINT. 

Standard  Paint  Co.,  N'ew  York. 

BUFFERS. 

Could  Coupler  Co..  Buffalo,  N.  Y. 
Pryibil,  P.,  New  York. 

BUILDING  AND  SHEATHING  PAPERS. 

Standard  Paint  Co  ,  New  York. 

BULLDOZERS 

Williams.  White  &  Co.,  Moline,  111. 

BUOY  LIGHTING. 

Safety  Car  Heating  *  Lighting  Co.,  New  York. 

CARS. 

Allison  Mfg.  Co..  Philadelphia.  Pa. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lima,  O. 

Ramapo  Iron  Works,  Hillburn.  N.  Y. 

CAR  AXLES. 

Dickson  Locomotive  Works,  Scranton,  Pa. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo,  N.  Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 
National  Malleable  Castings  Co.,  Chicago.  111. 
St.  Louis  Car  Coupler  Co.,  St.  Louis.  Mo. 
Sams  Automatic  Coupler  Co..  Denver,  Col. 
Smillie  Coupler  &  Mfg.  Co.,  Newark,  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co.,  Troy,  N.  Y. 

CAR  DOORS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

CAR  DOOR  FASTENERS. 

Dayton  Malleable  Iron  Co.,  Dayton,  O. 
National  Malleable  Castings  Co.,  Chicago,  111 

CAR  FORGINGS. 

Dickson  Locomotive  Works.  Scranton,  Pa. 
Peerless  Rubber  Mfg.  Co.,  New  York 

CAR  HEATING. 

William  C.  Baker.  New  York. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE. 

Boston  Belting  Co  .  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Standard  Paint  Co.,  New  York. 

CAR  SEATS. 

Hale  &  Kilburn  Mfg.  Co  .  Philadelphia,  Pa. 
Scarritt  Furniture  Co.,  St.  Louis,  Mo 

CAR  SHOP  TOOLS. 

Niles  Tool  Works  Co.,  Hamilton.  O. 
Prentice  Bros  .  New  York. 

CAR  SEAT  SPRINGS. 

W.  D.  Gibson  Co.,  Chicago,  111. 

CAR  STEP  TREADS. 

Boston  Belting  Co.,  Boston.  Mass. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicago, 

M.  C.  Hammett.  Trov,  N.  Y. 

Palmer  Car  Ventilator  Co.,  Boston.  Mass 

CAR  WHEEL  BORERS. 

Betts  Machine  Co  ,  Wilmington.  Del. 
Prentiss  Tool  Supply  Co.,  New  York. 
CAR  WHEELS. 

Krupp  (T  Prosser  &  Son.  New  York). 
Lima  Locomotive  &  Machine  Co.,  Lima,  O. 
Ramapo  Wheel  &  FoundrvCo..  Ramapo,  N.Y, 
Standard  Steel  Works,  Philadelphia,  Pa. 

CARS,  LIGHT  RAILWAY. 

Kalamazoo  Railroad  V.   R.    Co.,   Kalamazoo, 
Mich 

CASTINGS. 

Ramapo  Wheel  &  Foundry  Co  ,  Ramapo,  N.Y. 
Cook  Locomotive  &  Machine  Co..   Paterson 

N.J. 
National  Malleable  Castings  Co.,  Chicago   111. 
The  Sargent  Co.,  Chicago.  111. 


CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago.  111. 

CENTER  INDICATORS. 

J.  Stevens  Arms  &  Tool  Co.,  Chicopee  Falls, 

M.L-.-, 

CHANNELERS. 

lniiLTs.'ll-Sergeant  Drill  Co.,  New  York, 

CLAMPS,  TOOL  MAKERS'. 
Armstrong  Mfg.  Co.,  New  York. 
|.  Stevens  Arms  A:   Tool  Cm,  Chicopee  Falls, 
Mass, 

CLEANING  MATERIAL. 

Alkali  Works,  Huston,  Mass. 

CLOCKS. 

John  J.  McGrane,  New  York. 

CLUTCHES. 

American  Tool  &  Machine  Co.,  Boston,  Mass. 

COAL  CHUTES. 

Williams,  White  &  Co.,  Moline.  111. 

COAL  HANDLING  MACHINERY. 

Ingersoll-Sergeant  Drill  Co..  New  York. 
Link  Belt  Enerineerine  Co.,  Philadelphia.  Pa. 
The  Pratt  &  Whitney  Co  ,  Hartford,  Conn. 

COAL  PICKS. 

Davton  Malleable  Iron  Co.,  Davton,  O. 

COMPRESSED  AIR  LOCOMOTIVES. 

Dickson  Locomotive  Works,  Scranton,  Pa. 
H.  K.  Porter  &  Co..  Pittsburgh,  Pa. 

CORRESPONDENCE  SCHOOLS. 

Internat'l  Corres.  Schools,  Scranton,  Pa. 

CORUNDUM  WHEELS. 

Norton  Emery  Wheel  Co.,  Worcester,  Mass. 

COUPLER  SPRINGS. 

Wm.  S   Gibson  Co.,  Chicago. 

COUPLING  CEMENT. 

Boston  Belting  Co.,  Boston,  Mass. 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Maris  Bros.,  Philadelphia,  Pa. 
Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 
William  Sellers  &  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia.  Pa. 

CRANK  PIN  GAGES. 

M.  C.  Hammett,  Troy,  N.  Y. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 
Krupp  iT.  Prosser  &  Son,  New  York). 

CUTTERS,  STAY-BOLT. 

Acme  Machinery  Co.,  Cleveland,  O. 

DAMPER  REGULATORS. 

Mason  Regulator  Co.,  Boston,  Mass. 

DRAW  BAR  ATTACHMENT. 

Butler  Draw  Bar  Co.,  Cleveland.  O. 

DRAWING  AND  DESIGNING. 

W.  D.  Forbes  &  Co.,  Hoboken,  N.  J. 

DRILL  RODS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

DRILLS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 
Bignall  &  Keeler  Mfg.  Co..  Edwardsville,  111. 
Cleveland  Twist  Drill  Co.,  Cleveland.  O. 
Pedrick  &  Ayer  Co  ,  Philadelphia,  Pa. 
Prentice  Bros  ,  New  York. 
The  Pratt  &  Whitney  Co..  Hartford,  Conn. 

DRILLING  MACHINES. 

Hill.  Clarke  A  Co.,  Boston.  Mass. 
Gould  &  Eberhardt,  Newark.  N    I. 
The  Pratt  &  Whitney  Co..  Hartford,  Conn. 
Prentice  Bros.,  New  York. 

ELECTRIC  LIGHTING    AND  POWER 
APPARATUS. 

Westinghouse  Elec.  &  Mfg.  Co. .Pittsburgh, Pa 

EJECTORS. 

Hancock  Inspirator  Co.,  Boston,  Mass. 
EMERY  WHEELS. 

Armstrong  Bros.  Tool  Co..  Chicago,  111. 
Norton  Emery  Wheel  Co.,  Worcester,  Mass. 

ENGINES. 

St.  Louis  Steam  Engine  Co.,  St.  Louis,  Mo. 

ENGRAVINGS 

Bradley  &  Poates,  New  York. 

FILES  AND  RASPS. 

Arcade  File  Co.,  New  York. 
Armstrong  Bros.  Tool  Co.,  Chicago,  111. 
Nicholson  File  Co.,  Providence,  R.  I. 

FIRE  BRICK. 

Garden  City  Sand  Co.,  Chicago,  111. 

FIRE  HOSF- 

Boston  Belting  Co..  Boston.  Mass. 
Peerless  Rubber  Mfg.  Co..  New  York. 


(Continued  on  page  ?j.) 


BOOKS-- 


FOR 

MECHANICAL 
ENGINEERS 

KENT :  The  Mechanical  Engineers' 
Pocket  Book,  t2mo,  morocco, 
$5.00. 

KNEASS:  Practice  and  Theory  of 
the  Injector,  8vo,  cloth,  $1.50. 

SINCLAIR :  Locomotive  Running; 
and  Management,  J2mo,  cloth, 
$2.00. 

REAGAN :  Locomotives,  Simple, 
Compound  and  Electric,  J2mo, 
cloth,  $2.00. 

MEYER:  Modern  Locomotive 
Construction,  4to,  cloth,  $10.00. 

HEMENWAY:  Indicator  Practice, 
J2mo,  cloth,  $2.00. 

SEND  FOR 
GENERAL  CATALOGUE. 

John  Wiley  &  Sons, 

NEW  YORK. 

Chapman  &  Hall,  Limited,  London. 


Sawgran 

For  Clean  Cleaning. 
INDIA    ALKALI   WORKS,   BOSTON. 


World's  Fair  Medil,  1<W<.     Silver    l&^7. 


JUST     OUT. 

PRACTICAL  GUIDE  FOR  FIREMEN. 

By  W.  H.  WAKEMAN. 
SOpages.  Price, ".V.    New  Catalogue,  lust  out.  Bent  free. 
AMERICAN  INDUSTRIAL  PUB.  CO., 

Bridgeport,  Conn. 
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Canals 


fiydraulic 

Gifting 

lack. 

A  good,  reliable  Jack  for  Lifting 
or  Pushing  in  any  direction.** 
Lever  for  pumping  up.***.*  Key 
lowers  and  stops  at  any  point.** 
Sizes  from  4  to  200  tons.  . 

JOSEPH  F.  McCOY  CO.,- 


26  WARREN  SE..  NEW  YORK. 


LEONARD  &  ELLIS- 


Trade     "^iiHii^'    Mark. 

OILS  FOR  RAILROADS. 


■* *~*^j1,  has  long  been  used  on  man} 

VALVOLINE  of  the  leading  railroads  in  thit 
jtjt  OIL  J*«s«  country  and  abroad.  It  has  no 
,ii,,n,,,,,  equal  in  quality  and  mileage. 

W.  A.  BOYDEN,  General  Agent, 
J57  Chambers  Street,  NEW  YORK 

Injectors 

LIFTING  AND  NON-LIFTING. 
LOCOMOTIVE,  STATIONARY  AND 
MARINE.    BOILER  WASHERS. 
EJECTORS  and  all  JET  APPARATUS. 
OLD  RELIABLE  «  LITTLE  GIANT  " 
AND  "UNIQUE"  BOILER  FEEDERS. 

RUE  M'F'G  CO., 

J 19  No.  Ninth  Street, 
PHILADELPHIA,  PA. 


HYDRAULIC 


RIVETERS— Fixed  and  Portable. 
PUNCHES,  SHEARS,     c 
PRESSES,  LIFTS,  CRANES 
and  ACCUMULATORS. 


Matthews'   Fire   Hydrants,  Eddy  Valves, 
Valve   Indicator  Posts. 

THE  CAMDEN  HIGH-PRESSURE  VALVES. 


CAST     IRON     PIPE. 


B.D.W00D&C0„EEr- 


400  Chestnut  Street, 


PHILADELPHIA,  PA. 


SIGNAL  OIL  WORKS, 

LIMITED, 

FRANKLIN,  J?A. 

MANUFACTURERS  OF 

SIBLEY'S  Perfection  VALYE  OIL. 

The  only  perfect  Locomotive  Valve  Lubricant. 

J.C.  SIBLEY,  Prest. 


D.  Van  Nostrand  Co.'s 
Recent   Publications. 


A  Primer  of  the  Calculus     K  Sherman  «;<»nld. 

with  i.  plates.    Ifl boards,     v  I 

LVan  Nostrand  Science  Series,  No.  LIS 
Tiii-  little  wort  la  an  attempt  to  teach  the 
absolute  rudiments  of  the  science,  (»\  pre  enl 
lug  a  few  elementary  rules  and  ih'-n  putting 
them  to  Immediate  ase  as  far  as  they  wul  go. 

•  •  • 

Dements  of  Mechanics,  Including  Kine- 
matics. Kinetics  and  Batlcs,  with  applica- 

li.  hi.     Hv    Thomas    Wallace    Wright,    MA., 

Ph.D.,  Professor  in   Union  College*    Bro( 

.huh,  illustrated.    82.50. 

•  •  • 

Letters  for  Draughtsmen,  Engineers  and 
Students  A  practical  system  of  Free- 
hand Lettering  for  Working  Drawings.  By 

C.E.  Kelnhanlt.  Oblong  board.  Hxll  Inches. 
£1  pages.  11  Illustrations  and  «t  plat«-s.    $1.(1(1. 

Treats  upon  purely  freehand  lettering  In  a 
thoroughly  practical  way,  giving  the  proper 
sequence  of  strokes  employed  for  forming  each 

letter,  and  warning  the  beginner  at    rhe  *nuw 

time  against  errors  moBt  commonly  committed. 
special  attention  has  been  given  lot  in-  subject 
or  Lettering  working  drawings.  The  wors  la 
the  result  of  the  writer's  experience  sained  in 
years  of  practice  a!  theheadoftheBnglneertng 
Sen.'  drafting  department  and  Is  Intended  to 
beapruetleal  hum*  towards  efficiently  doing 
the  best  class  ox  work  within  the  shortest  pos- 
sible time. 

•  •  • 

JUST  READY.    Thirteenth  Edition,  Kes  Ned. 

8vo.  eloth.    28  Woodcuts,  30  copperplate  En 

gravings.  together  with  a  Travel  Scale.   |3.00; 

The  Practical  Application  of  the  Slide  Valve 

and  Link  Motion  to  Stationary.  Portable, 

Locomotive  an. I  Marine  Engines,  with  New 

and  Simple  Methods  for  Proportioning  the 

Parts.    By  William  S.  Auchlncloss,   C.  E., 

Mem.  A. S.  C.E. 

Contents:  Parti.  The  Slide  Valve— Elemen- 
tary Principles  and  General  Proportions.  Part 
II.  General  Proportions  Modified  by  Crank  and 
Piston  Connections.  Part  III.  Adjustable  Ec- 
centrics. Part  IV.  Link  Motions.  Part  V*.  In 
dependent  Cut-off,  Clearance,  etc.  Appendix, 
Formulae  Relating  to  Crank  and  Piston  Mo- 
tions. 

•  •  • 

A  USEFUL  REFERENXE   BOOK.    300  pages, 
One  Volume.  Pocket  Size,  Morocco.  Price,  $2.00. 
Machinists*  and  Steam  Engineers'  Practical 
Calculator.     By  D.  B.  Dixon. 
Contents:  Signs  and  Abbreviations.   Defini- 
tions.   Tables.    Decimal  Fractions.     Numera- 
tion Tables.    Single   Rule  of  Three,  or  Single 
Proportion.    Compound  Proportion,  or  Double 
Rule  of  Three.    Involution,     Evolution.    Ex 
i    traction  of  the  Square  Root.    Extraction  uf  the 
Cube  Ro..t.  Mensuration.  Screw  (  utting.  Gear 
I    ing.     Pumps.    Steam  Engine  Indicator.    \\  ire 
Gauge.     The    Fulcrum.    The  Injector.     Steel. 
Receipts  and  Useful  Information.    Steam  Roil 
ers.    Steam  Engine.    Valve  Motion.    Link  Mo- 
1    tlon.    Miscellaneous  Rules  and  Problems. 

***  Copies  sent  by  mail,  prepaid,  on  receipt  of 
price.  48-pa.ge  catalogue  of  mechanical  bonks 
sent  gratis  on  application. 

D.  Van  Nostrand  Company 

Publishers, 

23  Murray  and   27  Warren 

Streets,   New  York. 


Octavius  Knight 

Patent   Expert, 

37  Liberty  Street, 

New  York. 


Forty  Years'  Experience. 

Litigated  Cases;  Applications; 

Investigations. 

Telephone,  4106  Cortlandt. 
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BUYERS'  FINDING  LIST—  Continued. 

FIREPROOF  HEATERS. 

W.  C.  Baker,  New  York. 
FLEXIBLE  SHAFT. 

st<.w  l-'l.  xlbla  Shaft  I  o    Philadelphia,  Pa. 
FLEXIBLE  STEAM  JOINT. 

lioran  Ple%ibleSteamJointCo.,Louiayille,Kyi 

FLUES  AND  TUBES. 

Allison  Mfg.  Co.,  Philadelphia,  Pa. 

Tyler  Tube-  &  Pipe  Co..  Washington.  Pa. 

FORGES. 

Armstrong  Bro  '  Mcago,  DL 

The  Bradley  <  0.,  Syracuse.  N.  Y. 
Buffalo  I     :  Balo,  N.  Y. 

FORGINGS,  LIGHT. 

W.D.  Forbi     tCOj  Hoboken,  N.  J. 
Cambria  Iron  Co.,  Philadelphia,  Pa. 

FROGS  AND  CROSSINGS. 

Ramapo  Iron  Works.  Hillburn,  N.  Y. 

FROG  AND  SWITCH  POINT  PLANERS. 

Prentiss  Tool  .y  Supply  Co  .  New  York. 

GAGES.  „      „    , 

Ashi  roft,  in  Uberty  Btre<  I   New  '.  ork. 
(  v*alveCo.,Bi 

Star  Brass  Mfg.  Co..  Boston,  Mass. 
LTtica  Si  earn  Gage  Co  .  ■  'tica.  N.  Y. 

GAS  COMPRESSORS. 

Norwalk  Iron  Works  I  I  walk. Conn. 

GAS  ENGINES. 

W    D.  I  orbes&Co.,  Hoboken.  N.  J. 

GASKETS  AND  RINGS. 
Boston  Belting  Co.,  Boston,  U 

GASOLINE  MOTOR  INSPECTION 

CARS. 

Kalamazoo  Railroad  Velocipede  &,  Car  Co. 
Kalamazoo,  Mich. 

GRAPHITE.  „.      „  , 

Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
HAMMERS. 

The  Bradley  Co.,  Syracuse.  N".  Y. 
Williams,  White  &  Co  ,  Moline.  111. 

HAND  PRESSURE  PUMPS. 

W.  D.  Forbes  &  Co.,  Hoboken,  N.  J. 

HANGERS. 

American  Tool  &  Machine  Co  .  Boston,  Mass. 
The  Pratt  A  Whitney  Co.,  Hartford,  Conn. 
P.  Pryibil.  New  Yoik  City. 

HEATING  SYSTEM  FOR  SHOPS. 

Buffalo  Forge  Co. 

Gold  Car  Heating  Co  .  New  York. 

HOLDERS  FOR  BRASS  AND  NICKEL- 
PLATED  PIPE. 
Armstrong  Mfg.  Co.,  New  York. 

HOLLOW  STAYBOLTS. 

Falls  Hollow  Staybolt  Co..  Cuyahoga  Falls,  O. 

HOSE,  AIR-BRAKE  STEAM  AND 
WATER. 

Mercer  Rubber  Co..  New  York. 
Boston  Belting  Co.,  New  Y'ork. 

HOT  WATER  CAR  AND  HOUSE 
HEATERS. 

\V    C.  Baker,  New  Y'ork. 

HYDRAULIC  CAR  WHEEL  PRESSES. 

Prentiss  Tool  &  Suprly  Co..  New  'i  ork. 
The  Watson-Stillman  Co.,  New  \  i  Tk. 

HYDRAULIC  CRANK  PLN  PRESSES. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TACKS. 

R.  Dudgeon.  New  York. 

The  Watson-Stillman  Co..  New  \  ork. 

HYDRAULIC  PRESSES. 

R.  Dndgeon.  New  York. 

The  Watson-Stillman  Co..  New  York. 

HYRDAULIC  PUMPS. 

The  Watson-Stillman  Co..  New  York. 

HYDRAULIC  PUNCHES. 

R.  Dudgeon,  New  Y  ork. 

The  Watson  Stillman  Co.,  New  York. 

HYDRAULIC  RAIL  BENDERS. 

The  Watson-Stillman  Co..  New-  \  ork. 

HYDRAULIC  RAIL  PUNCHES. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS- 

Richard  Dudgeon,  New  York. 

The  Watson-Stillman  Co.,  New  York. 

R.  D.  Wood  &  Co..  Philadelphia.  Pa. 

HYDRAULIC  TRANSFER  JACKS. 

The  Watson-Stillman  Co..  New-  York. 

INDICATORS. 

Ashcroft  Mfg.  Co.,  New  York. 

Crosbv  Steam  Gage  and  Valve  Co..  Boston. 

The  Pratt  &  Whitnev  Co..  Hartford,  Conn. 


(Continued  on  fagc  76.) 
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BUYERS'  FINDING  LIST     Continued. 

INJECTORS. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 
Hancock  Inspirator  Co     B<    ton    Mass. 
itayden  &  Derby  Mfg.  Co.,  New  York. 
Nathan  Mfg.  Co..  New  York. 
Rue  Mfg.  Co.,  Philadelphia,  Fa. 
William  Sellers*  Co..  Philadelphia,  Pa. 

INSPECTION  HAND  CARS. 

Kalamazoo   Railroad   Velocipede  it   Car  Co., 
Kalamazoi  ■.  Mich, 

INSPECTION  RAILWAY. 
K   \v    Ilm  i  Co  .  Chicago,  111. 

INSPIRATORS. 

Hancock  Inspirator  Co.,  Boston,  Mass. 

INSULATING  COMPOUNDS,  PAPERS 
AND  TAPE. 
Standard  Paint  Co.,  New  York. 

JACKS. 

E   C.  Boyer,  Dayton,  O. 
Richard  Dudgeon,  New  York. 
A    L.  Henderer,  Wilmington,  Del. 
A   O.  Norton,  Boston.  Mass. 
Watson  &  Stilhnan,  New  York. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

KEROSENE  OIL  BOILER  FEEDERS. 
Detroit  Lubricator  Co.,  Detroit,  Mich. 

LAGGINGS  FOR  LOCOMOTIVES. 

H.  W.  Johns  Mfg.  Co.,  New  York. 
Keasbey  &  Mattison  Co  ,  Ambler,  Pa. 

LATHE  DOGS. 

Armstrong  Mfg.  Co  ,  New  York. 

LATHES. 

Hill.  Clarke  &  Co.,  Boston,  Mass. 

Prentice  Bros.,  New  York. 

Cement,  Miles  &  Co.,  Philadelphia.  Pa. 

Betts  Machine  Co.,  Wilmington,  Del. 

Davis  A-  Esan  Machine  Tool  Co.,  Cincinnati,  O. 

W.  D.  Forbes  &  Co.,  Hoboken.  N.  J. 

Gould  &  Eberhardt,  Newark,  N.  I. 

Jones  *  Lamson  Machine  Co.,  Springfield,  Yt. 

Manning,  Maxwell  A  Moore,  New  York 

National  Machinery  Co.,  Tiffin,  O. 

Newton  Machine  Tool  Wks.,  Philadelphia,  Pa. 

Niles  Tool  Works  Co.,  Hamilton,  O 

Pratt  &  Whitney  Co.,  Hartford.  Conn. 

Prentiss  Tool  &  Supply  Co.,  New  York 

William  Sellers  &  Co., 'Inc.,  Philadelphia,  Pa. 

LATHE  TOOLS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
Cooke  Loco.  &  Machine  Co..  Paterson,  N   J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima,  O. 
Pittsburg  Locomotive  Works,  Pittsburg   Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond, Va. 
Rogers  Locomotive  Works,  Paterson,  N.  J. 
Schenectady  Loco.  Wks..  Schenectady.  N.Y. 

LOCOMOTIVE  CASTINGS,  MODEL. 

G.  H.  Olney,  Brooklyn.  X.  Y. 

LOCOMOTIVE  DRTvTNG  WHEEL 
LATHES. 

Prentiss  Tool  A  Supply  Co..  New  Y'ork. 

LOCOMOTIVE  LAGGING. 

Keasbey  a  Mattison  Co..  Ambler,  Pa. 
LOCOMOTIVE  MACHINERY. 

VilesTool  Works  c.i  .  Hamilton,  O. 
LOCOMOTIVE  SPEED  RECORDERS. 

i  r.isby  Steam  Gage  &  Valve  Co., Boston.Mass. 

LOCOMOTIVE  STAYBOLT  IRON. 

Fads  Hollow  Stavbolt  Co.,  Cuyahoga  Falls,  O. 

locomotive  Wheel  tires. 

Krupp  ij.  Prosser  &  Son',  New  York. 
Latrobe  Steel  Co.,  Philadelphia,  Pa. 

lubricators. 

Detroit  Lubricator  Co..  Detroit,  Mich. 
M    C.  Hammett,  Troy,  N.  Y. 
"Than  Mfe.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd.,  Franklin,  Pa. 
Leonard  &  Ellis.  New  \"ork. 
Si   nal  Oil  Works.  Franklin    Pa 

MACHINISTS'  AND  WOOD-WORKERS' 
CLAMPS. 

Armstrong  Bros  Too]  Co.,  Cleveland,  O. 
MACHINE  TOOLS 

Bement.  Miles  &  Co.,  Philadelphia.  Pa. 

Hetts  Machine  Co.,  Wilmington,  Del. 

I  '.mi  A  Bgan  Machine  Tool  Co.,  Cincinnati.O 

W.  D.  Forbes  &  Co.,  Hoboken.  N.  J. 

Gould  &  Eberhardt.  Newark,  N.  J. 

I  ones  &  Lamson  Machine  Co.,  Springfield,  Vt. 

Manning,  Maxwell  &  Moore,  New  York. 

National  Machinery  Co  .  Tiffin.  O. 

Newton  Machine  Tool  Wks.,  Philadelphia,  Pa. 

Niles  Tool  Works  Co  .  Hamilton,  O. 

Pratt  &  Whitney  Co..  Hartford.  Conn. 

Prentiss  Tool  and  Supply  Co.,  New  York. 

William  Sellers  &  Co..  Inc.,   Philadelphia.  Pa. 

{Continued  on  page  r; 


D.  SAUNDERS'  SONS, 


MANUFACTURERS  OF 

PIPE  2.  MACHINES 

FOR  HAND  AND  POWER. 

All  sizes  ){  inch  to  iS  inch  for  Pipe  Mill,  Gas  and 

Steam  Fitters'  use.     Tapping  Machines 

for  steam  fittings.     Also, 

Steam  and  Gas  Fitters'  Hand  Tools. 

SEND  FOR  CATALOGUE. 
No. 4  B  Machine,!^ to  4' Hand  or  Power    sUd   AtfieriOn  St.,   YOnkeFS,   N.   Y. 

Beveled  Packing  Ring 


Simple, 
Durable, 


Self-Supporting, 


Standard. 

American  Balance  Slide  Valve  Co. 

San  Francisco,  CaL        or        Jersey  Shore.  P» 


^  ~ «  Brown's 

AND  SOLID  STEAM  CHEST. 


Balance   Valve 


JM  NQ  Valve  Stem  PACKING 


SIMPLE, 
SMART 
and  DURABLE. 


Address,   D      H.    BROWN,    McCOMB,    MISS. 


Newton  Machine  Tool  Works, 


PHILADELPHIA. 


Newton  Cold  Saw  Cutting-Off  Machines. 
Jiarly  Delivery. 
Write  for  Catalogue. 
I  hirty-eight  Sizes. 
C_)ver  450  in  Operation. 
JNo  Machine  Shop  Complete  Without  One. 


A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering:  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company, 

World    Buildings   Ntw    York. 


Locomotive  Photographs. 

The  largest  collection  on  earth.  Over  10,001)  varieties  to  select  from. 
All  the  railroads  of  the  world,  American,  British,  French,  German, 
Italian  ,  etc.,  etc.  Locomotives,  cars  and  trains.  Samples,  8  In.  x  6  in., 
35  cents  ;  10  in.  z  8  In.,  36  cents,  post  free.  Illustrated  price  list  gratis 
on  application. 

Mooki'i  Illustrated  Monthly  Magazine,  full  of  railway  pic- 
tures and  Information,  containing  supplement  to  list  of  photographs, 
•nailed  free  for  6  centa. 

F.  flOORE,  the  World's  Railroad  Photographer, 

u  South  Place.  Finsbury,  London,  E  C. 


1,000  Pointers. 


for  Machinists  and  Engineers. 

Treating  on  the  Construction,  (are  and  Eco- 
nomical Management  of  the  Locomotive.  By 
Cuaeiles  McShane.  185  illustrations.  340  pages, 
cloth  bound,  $1.50.  Sent  by  mail  on  receipt  of 
price. 

Catalogue  of  Mechanical  Books  free, 
Philadelphia  Book  Co.,  19  S.  9th  St.,  Philadelphia,  Pa. 


THE  N0RWALK  IRON  WORKS  CO., 

South  Nonvalk,  Conn. 

Makers  of    \jr  and  Gas  Compressors 

For  All  Purposes. 


SEND    FOR    CATALOG. 


Asbestos 


LOCOMOTIVE    ENGINEERING. 

Fire-Felt  Curved  Sheet  Lagging, 
Mill  Board, 
Cement  Felting, 


For  Boilers  of  Locomotives. 


TRAIN   PIPE  COVERINGS, 

Our  Asbestos  Pipe  and  Boiler  Coverings  arc  unaffected  by  vibration. 
VULCABESTON    PACKING,  for  Piston-Rods,  Air-Brake  Pumps,  Etc 

H.  W.  JOHNS  M'F'G  CO. 

CHICAGO.  PHILADELPHIA. 


NEW  YORK 


BOSTON. 


RICHARD  DUDGEON 


24    &    26    COLUMBIA    ST., 


NEW    YORK. 


MAKER  AND  PATENTEE  OV 
IMPROVED 

HYDRAULIC  JACKS 

Punches,    Roller   Tube    Expander^    and 
Direct  Acting;  Strain  Hammers* 

fy  Jacks  for  Pressing  on  Crank-Pins  or  Car- Wheels 
made  to  order.  Communications  by  letter  will  receive 
Drompt  attention. 


BETHLEHEM^IRON   CO. 

SOUTH  BETHLEHEM,  PA. 

STEEL  RAILS, 

BILLETS  AND  MUCK  BAR, 

STEEL  FORGINGS, 

Hollow    Shafting.     Cranks.     Rolls.    Guns    and    Armor. 
Rough,  Machined  or  Finished,  Fluid  Compressed,  Hydraulic  Forged. 

NEW  YORK  OFFICE :  100  Broadway.  PHILADELPHIA  OFFICE:  421  Chestnut  Street. 

CHICAGO  OFFICE:  Marquette  Bldg. 


J.  G.  BRILL  CO. 


Philadelphia,  Pa.,  U.S.A. 


Street  Railway 
Supplies. 


Cars,  Trucks. 


WE 
MAKE 


-.xtiiiiirrrm 


▼TT 

Ratchet  Handles, 
Tiller  Brakes, 
Track  Scrapers, 
Lever  Brakes, 
Gates, 
Sand  Boxes, 
Draw   Bars, 
Drop  Draw  Bars. 


We  can  Furnish  Anything  used  on  a  Street  Railway  at  Low  Prices. 
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BUYERS'  FINDING  LIST     Continual, 

MACHINISTS'  SMALL  TOOLS. 

ders,  cutl  ,  sur- 

face gages,   U  threading  too!, 

compasses,    scratch    gage,    Universal 
beval,     center     indicators,     Universal 
[Uare. 

J.  Si. 

Mi 

Callip  .  hack  saws,  milling  cut- 

ters, tool  holders,  vises. 
\.,r  itrong  B  j0.  m, 

MACHINERY. 
Railroad,  Locomotive,  Car. 
Nik--,  Tool  \v..rk,  Co.,  Hamilton,  O 
Car  link  and  pin,  wire  nail,  automatic 
cold  i 
Nationi       I 
Railroad, 

rson,  N  J. 
Mining,  quarrying. 

New  York. 
MACHINES. 
Air  drilling. 

C.  H.  1 1.,-  Philadelphia,  Pa. 

Air,  ice,  automatic  tapping  and  reaming, 
tapping,  special  drilling  and  tapping. 
W.  D.  F<  I  ten,  N.  J. 

Automatic     cold     rivet,    Forming    and 
bending,  spike,  washer,  nut,  nut  tap- 
ping,  forming  and  bending,  car  link 
and  pin,  wire  nail,  head  shaving  and 
trimming. 
National  .Machinery  Co.,  Tiffin,  O. 
Automatic  spacing  and  punching. 
Long  A  Allstatter  Co.,  Hamilton,  O. 
Boring  and  drilling. 
Betts  Machine  Co  .  Wilmington,  Del. 

Car  boring,  cutting-off  and  centering, 
cylinder  boring,  metal  planing,  port- 
able valve,  seat  milling,  slotting,  Uni- 
versal milling. 

Premice  Bros..  New  Vork 

Premie  Tool  &  Supplj  (  n  .  Ni   •-  York. 

Screw  cutting  dies,  metal  sawing. 

Armstrong-  Mfg.  Co  .  New  Y'ork. 

Forging. 

Pra't  A  Whitney  Co  .  Hartford,  Conn. 
Williams,  White  &  Co.  Moline,  111. 

Gear-cutting,    grinding    and    polishing 

screws. 

Hill.  Clarke  &  Co..  Boston.  Ma*s 

Metal  sawing. 

Newton  Machine  Tool  Works,  Philadelphia,  Pa. 

Pratt  &  Whitnev  Co  ,  Hartford.  Conn. 
Q.  &  C  ,  Chicago.  111. 

Moulding. 

Tabor  Mfg.  Co  .  New  York. 
Ticket  cancelling. 

Ineersoll  Sergeant  Drill  Co..  New  Y'ork. 

MAGNESIA  LAGGING. 

Keasbev  tte  Mattison  Co  .  Ambler,  Pa. 

MALLEABLE  IRON  CASTINGS. 

National  Malleable  Castings  Co.  Chicago. 

MECHANICAL  BOOKS. 

D.  Van  N'ostrand  Co.,  New  York. 
Tohn  Wiley  a-  Sons,  New  York. 

METAL  POLISH. 

(t.  W.  Hoffman    lndianar»oti«   Ind. 

METAL  SAWING  MACHINES. 

Armstr  nc  Mfg    Co  .  New  Y'ork. 
Newton  Machine  Tool  Works.  Phila  .  Pa. 
Pratt  &  Whitnev  Co.    Hartford.  Conn. 
O-  *  C.  Co..  Chicago.  111. 
MILLING  CUTTER  AND  ARBORS. 

W    D    F  S  Hoboken.  N.   1. 

MILLING  MACHINES 

Cincinnati  Milling  Machine  Co  .  Cincinnati.  O. 
Hill,  Clarke  *  Co..  Boston,  t 
Newton  Machine  Tool  Works.  Phila..  Pa. 
Pedrick  &  Aver  Co..  Philadelphia.  Pa. 
Pratt  &  Whitnev  Co    Hartford.  Corn. 
Prentiss  Tool  &  Supply  Co..  New  Y'ork. 


(Continued      ;        - 
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BUYERS'  FINDING  LIST-  Continued. 

MINING  MACHINERY. 


Rund  Drill  Co 


New  York. 


MODEL  LOCOMOTIVES.' 

Geo   N   I  ttney,  Brooklyn,  N.  Y. 
MOLDING  SAND. 

Garden  City  Sand  Co..  I  hicago,  111. 
MOLDING  MACHINES. 

Tabor  Mir.  Co.,  New  York  City. 

MULTIPLE  PUNCHES. 

The  Long  .t  Allstatter  Co.;  Hamilton,  O. 

MUFFLED  POP  SAFETY  VALVES. 
Crosby  .steam  Gage  and  Valve  Co.j  Boston, 
Mass 

NUT  MACHINES. 

National  Machinery  Co.,  Titiin,  O. 
Prentiss  Tool  &  Supply  Co.,  New  York. 

NUT  BURRING  MACHINES. 
National  Machinery  Co..  Tiffin.  O. 

NUT  TAPPING  MACHINES. 
National  Machinery  Co.,  Tiffin,  O. 

OIL  CUPS. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 
Hammitt,  M.  C,  Troy,  N.  Y. 

OIL  SEPARATORS. 

American  Tool  a  Machine  Co.,  Boston.  Mass 

OVER  CLOTHES 

H.  S.  Peters.  Dover,  N.  J. 

PACKING. 

Boston  Belting  Co.,  Boston,  Mass. 

Gould  Packing  Co..  East  Cambridge.  Mass. 

H.  W.  Johns  Mfg.  Co.,  New  York. 

Jenkins  Bros.,  New  York. 

N.  Y   Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

PAINTS. 

Detroit  Graphite  Mfg.  Co  ,  Detroit,  Mich. 
H.  W.  Johns  Mfg.  Co..  New  York. 
Standard  Paint  Co.,  New  York. 

PATENTS. 

O.  Knight,  New  York. 

John  Wedderburn  &  Co.,  Washington,  D.  C, 

George  P.  Whittlesey.  Washington,  D.  C. 

PERFORATED  METAL. 

A.  J.  Beckley  &  Co..  Meriden,  Conn. 
Harrington  &  King  Perforating  Co.,  Chicago, 

111. 
The  Hendrick  Mfg.  Co.,  Ltd.,  Carbondale.  Pa. 

PHOTOGRAPHS. 

F.  Moore,  London,  Eng. 

PIPE  CUTTERS. 

Armstrong  Manufacturing  Co.,  New  York. 

PIPE  FITTINGS. 

W.  C.  Barker.  New  York. 

PIPE  FLANGES. 

Latrobe  Steel  Co  ,  Philadelphia,  Pa. 

PIPE    THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 
W.  D.  Forbes  &  Co..  Hoboken,  N.  J. 
Bignall  &  Keeler  Mfg.  Co.,  Edwardsville,  Ills 
Hill.  Clarke  &  Co.,  Boston,  Mass 
D.  Saunders'  Sons,  Yonkers,  N.  Y. 

PIPE  VISES. 

Armstrong  Manufacturing  Co.,  New  York. 

PISTOLS. 

J.  Stevens  Arms  &  Tool  Co.,  Chicopee  Falls. 
Mass. 

PISTON  RODS. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 

B.  M.  Jones  &  Co..  Boston,  Mass. 
Thomas  Prosser  &  Son.  New  York. 

PIT  OR  MINING  CARS. 

Kalamazoo   Railroad  Velocipede  &   Car  Co., 
Kalamazoo,  Mich. 

PLANE  MILLERS. 

W.  D.  Forbes  &  Co.,  Hoboken,  N.J. 

PLANERS. 

Belts  Machine  Co.,  Wilmington  Del. 
Hill.  Clarke  &  Co  .  Boston,  .Mass 
Prentiss  Tool  &  Supply  Co.,  New  York. 

PNEUMATIC  TOOLS. 

Chicago  Pneumatic  Tool  Co..  Chicago  111. 
C   H.  Haeseler  &  Co..  Philadelphia.  Pa. 
Pedrick  &  Ayer  Co  .  Philadelphia 
CJ.  S    Metallic  Packing  Co..  Philadelphia. 

POHLE  AIR  LIFT  PUMP. 

Ingersoll  Sergeant  Drill  Co.,  New  York. 

POP  SAFETY  VALVES. 

Crosby   Steam    Ga«e    &   Valve  Co,   Boston. 

Mass 
Star  Brass  Mfg.  Co..  Boston,  Mass. 

POWER  HAMMERS. 

The  Bradley  Co.,  Syracuse.  N.  Y. 
( Continued  on  page^jq.  i 
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ALLISON   MFC.  CO., 

MANUFACTURERS  OF    ' 

FREIGHT  CARS  AND 
LOCOMOTIVE   BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


PHILADELPHIA, 


THE   SAP. 

OLD  COLONY  BLD'fl 


CASTINGS 


COMPANY 


-\ 


CHICAGO  ILL. 

ST.LOUIS. 

CINCINNATI. 

SAN  FRANCISCO 
ST.  PAUL, 
TACOMA, 

PORTLAND. 

RAKE 


THE  HANCOCK  INSPIRATOR. 


Interchangeable  with  all  standard  Injectors 
in  use.  Capacities  INCREASE  as  steam  pres- 
sure increases.  Minimum  capacity,  less 
than  fifty  per  cent.  (50,)  of  the  maximum. 
ABSOLUTELY  NO  ADJUSTMENT  of  either 
steam  or  water  supply  under  steam  pressures 
Of  from  35  TO  200  LBS.  AND  HIGHER. 
Durability,  absolute  reliability,  highest  de- 
gree of  efficiency,  and  greater  range  of  ca- 
pacity than  any  Injector  in  use  GUARANTEED. 


THE  HANCOCK  INSPIRATOR  COMPANY,  Boston,  Mass. 

the  Lima  Locomotive  and  Machine  Company,  lima,  ohio. 

Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRESPONDENCE      SOMCITED. 


CRANES,  TROLLEYS,  PORTABLE  HOISTS,  OVERHEAD  TRACK, 

SEND  FOR  CATALOCUE. 

JL 


MARIS    BROS., 


2343  &  2345 

CALLOWHILL   ST., 

Philadelphia,  Pa. 
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PHILADELPHIA,   PA. 

LABOR-SAVING  TOOLS  for  LOCOMOTIVE  SHOPS 


CRANES. 

PLANERS, 

TOOL  GRINDERS, 

BORING  AND  TURNING 
MILLS, 

UHIVINGWHEELLATHES. 

VERTICAL.  HORIZONTAL 
DRILL  PRESSES. 

LOCOMOTIVE  TURN- 
TABLES, 

MILLING  MACHINES, 

STEAM  HAMMERS. 

AXLE  LATHES. 

CRANES. 

Injectors  for  Locomotives. 


TT7HE  screw  being 
1  lubricated  ana 
protected,  the  Jack 
is  always  ready  foi 
instant  service.  Rail- 
road men  appreciate 
the  importance  of 
havine"  Jacks  always 
in  g-ood  working  con 
diti^n.  Serious  de- 
lays frequently  occui 
in  getting  common 
Jacks  so  that  thev  can  be  worked  when  suddenly 
required  in  train  service. 

Common  Jacks  are  frequently  destroyed  in  efforts 
to  make  them  work  quickly  after  the  screws  are 
«et  with  rust  and  dirt.  This  consideration  alone 
makes  the  CHAPMAN  JACK  the  most  economical 
one  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 


:  Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  U.  S.  A. 

SOLE  BUILDER  OF  THE 

Flat  Turret  Lathe. 

FOREIGN  REPRESENTATIVES  I 

M.  Koyemauu,  Charlottenstrasse  112,  Dusseldorf, 

Germany. 
Adolphe  Jaussens,  16  Place  de  la  Republlque,  Paris, 

France. 
Charles  Churchill  &  Co..  9-15  Leonard  St.,  Flnsburv, 

London,  E.C.and  0  Albert  St.,  Blrmtugham.En'g. 
Henrv  Kelley  &  Co.,  26  Pall  Mall.  Manchester,  Eng. 


THE  PILGRIM.— HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  six 
cents  In  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent,  Chicago,  Milwau- 
kee &  St.  Tanl  Railway,  Old  Colony  Building. 
Chicago,   II.. 


<-■ 


■®® 


Steam  Working  Models 
of  Locomotives. 

EVERYBODY  delighted  with  the  little 
engines— "870" and," 999."  Build 
jour  own  engines  — and  study  yalve 
motion  all  you  want.  Complete  sets 
castings  in  two  sizes  for  building  work- 
ing model  latest  style  heavy  Schenec- 
tady 8-Wheeler ;  Large  Drivers,  High 
Saddle— right  up  to  date. 

Send  4  cts.  in  stamps  for 
Catalogue. 

G.  H.  OLNEY, 


© 


@ 


163  Herkimer  Street, 
BROOKLYN,  N.Y. 


50    YEARS' 
EXPERIENCE. 


TRADE    MARKS, 
DESIGNS, 

COPVRICHTS    Jtc. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  invention  is 
probably  patentable.  Communications  strictly 
confidential.  Oldest  agency  fdrsecuring  patents 
in  America.     We  have   a  Washington  office. 

Patents  taken  through  Munu  i  Co.  receive 
special  notice  in  the 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  laree-a  circulation  of 
anv  scientific  journal,  weekly,  terms $3.W  a  year; 
|1.50six  months,  specimen  copies  and  Ha>'d 
Book  on  Patents  sent  free.    Address 

MUNN    &    CO., 
361  Uroiidnny,  New  York. 


FOSTER 
FOSTER 
FOSTER 
FOSTER 


Pressure  Regulators. 

Reducing  Valves. 
Air=Brake 


Pump  Governors. 
Inside  Boiler  Checks. 


FOSTER  ENGINEERING  CO., 

NEWARK.  N. 


BinERS'  finding  \.\K\— Continued . 

POWER  AXLE  LATHES. 

Prentl     Tool  4  Supply    ;o.,  New  York. 

PRESSES. 

R,  Dudgeon,  New  Vork. 

Watson  btillman  Co.,  New  York. 

PRESERVATIVE  PAINTS. 
Standard  Painl  I 

PRESSURE  REGULATORS. 

I  .-.  ark.  N.  J. 

Ha*      i  ■  '•' 

Newark  Regulator  Co.,  Newark,  <>. 

PUBLISHERS. 

I)    Van  Nostrand  '  o  .  New  York. 
oho  Wll  Mew  York. 

PUMPS. 

onStillman  Co.,  New  York. 

PUMPS,  AIR  LIFT. 

Rand  Drill  Co.,  New  York. 

PUMP  VALVES. 

Boston  Belting  Co.,  Boston,  Mass. 
N.  Y.  Belting  &  Packing  Co.,  New  York. 
leg!  Rubber  Mfg.  Co..  New  York. 

PULLEYS. 

American  Tool  .V  Mai  bine  Co.,  Boston,  Mass. 

PUNCHES  AND  SHEARS. 

The  Long  &  AUatattei  Co.,  Hamilton,  O. 
The  Watson-StiUman  Co.,  New  York. 

PUNCHING    AND    SHEARING    MA- 
CHINERY- 

Long  &  Allstatter  Co.,  Hamilton.  O. 
Williams,  While  &  Co.,  Moline,  III. 
R   D.  Wood  &  Co.,  Philadelphia.  Pa. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

PUSH  CARS. 

Kalamazoo   Railroad  Velocipede  &  Car  Co., 
Kalamazoo.  Mich, 
QUARRYING  MACHINERY. 

Ingersoll-Sargeant  Drill  Co.,  New  York. 
Rand  Drill  Co..  New  York. 

RADIAL  DRILLS. 

Prentice  Brothers.  New  York. 
Prentiss  Tool  &  Supply  Co.,  New  York. 

RAIL  BENDERS. 

w.itson  &  Stillman.  New  York. 

RAIL  OR  CONSTRUCTION  CARS. 

Kalamazoo   Railroad  Velocipede  &   Car  Co., 
Kalamazoo.  Mich. 

RAILWAY  CYCLES. 

Kalamazoo  Railroad  Velocipede  &  Car  Co., 

Kalamazoo.  Mich. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co..  Adrian.  Mich. 
Peerless  Rubber  Mfg  Co.,  New  York. 

RAILROAD  MACHINERY. 

Niles  Tool  Works  Co.,  Hamilton.  O. 

RAILROAD  VELOCIPEDE. 

Kalamazoo  Railroad  V.  A:  C.  Co.,  Kalamazoo, 

Mich. 

RAILS. 

Cambria  Iron  Co..  Philadelphia.  Pa. 

RAPID  FIRE  MACHINE  GUNS. 

W    D.  Forbes  A  Co.,  Hoboken,  N.  J. 

RASPS. 

Nicholson  File  Co.,  Providence,  R.  I. 

RECORDING  GAGES. 

Crosby  Steam  Guage  and  A  alve  Co.,  Boston, 

Mass. 

REDUCING  VALVES. 

Mason  Regulator  Co.,  Boston,  Mass. 

REGULATORS. 

Mason  Regulator  Co..  Boston,  Mass. 

RETAINING  RINGS. 

Ramapo  Wheel  &  Foundry  Co..  Ramapo.N.Y 

REVOLUTION  COUNTERS. 

Cr  ~bv  Steam  Gage  and  Valve  Co.,  Boston, 

MASS 

RIFLES. 

J.  Stevens  Arms  &  Tool  Co..  Chicopee  Falls. 
Mass. 

ROCK  DRILLS. 

Rand  Drill  Co..  New  York. 
Ingersoll-Sergeant  Drill  Co.,  New  York. 

ROOF  PAINTS. 

Standard  Paint  Co.,  New  \  ork. 

ROLLER  TUBE  EXPANDERS. 

R    Dudgeon.  New  York. 
Mercer  Rubber  Co.,  New  York. 

RUBBER. 

Boston  Belting  Co.,  Boston.  Mass. 

X    Y   Belting  &  Packing  Co..  New  ^  ork. 

RUBBER  MATS  AND  MATTING. 

Boston  Belting  Co..  Boston.  I 


(r^n/inued  on  fagi 
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SAFETY  VALVES. 

Ashion  Valve  Co  .  Boston,  Mass, 

Coalt*  Muffler  and  Safety  Valve  Co., Baltimore. 

Consolidated  Valve  Co..  Bridgeport,  Conn 
Crosb\  Steam  Gage&  Valve  Co.  .Boston  Mass. 
Star  Brass  Mfg.  Co..  Boston.  Mass. 

SANDING  APPARATUS. 

Henry  L.  Leach,  North  Cambridge,  Mass 
Sherburne  &  Co.,  Boston.  Mass. 

SCREW  STAYBOLT  CUTTER. 
i   Machine  Co  .  Cleveland,  O. 

SELF-HARDENING  STEEL. 
W.  fessop  A'  S«  lis,  New  York. 

SHAFTING. 

American  Tool  &  Machine  I  o  .  Boston.  Mass 

William  Sellers*  Co.,  Philadelphia.  Pa 

SHAPERS. 

Hill.  Clarke  *  Co  .  Boston,  Mass. 

SHEARS  AND  PUNCHES. 

Lone,  ,t  Allstatter  Co.,  Hamilton,  O. 
National  Mai  bine  Co..  Tiffin,  O. 

SHOT  GUNS. 

1.  Stevens  Arms  &  Tool  Co..  Chieopee  Falls, 
Mass. 

SLOTTING  MACHINES. 

Betts  Machine  CI .  Wilmington,  Del. 
Prentiss  Tool  .v  Supply  Co.,  New  York. 

SNOW  PLOWS,  STEAM  ROTARY 
AND  STREET  RAILWAY. 
i  ooki    Loco   ,\  Machine  Co..  Paterson,  N.  I 

SOFT  STEEL  PIPE  FLANGES. 
Latrobe  Sleel  Co.,  Philadelphia,  Pa. 

SPARK  ARRESTER  PLATE. 

A.  J.  Beckley  &  Co.,  Meriden,  C«>nn. 
Harrington  &  King  Perforating  Co.,  Chicago. 

111. 
Hendrick  Mfg.  Co..  Carbondale.  Pa. 

SPLICE-BAR  PUNCHES. 

The  Lone,  &  Allstatter  Co.,  Hamilton,  (  >. 

SPIKE  MACHINES. 

National  Machine  Co.,  Tiflin,  O. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 
W.  I).  Gibson  Co..  Chicago,  111. 

SPRING  STEEL. 

Thomas  Prosser  &  Son,  New  York. 
Win.  Jessop  ,v  Sons.  Ltd.,  New  York. 

STAY  BOLTS 

Falls  Hollow  Stay-Bolt  Co.,  Cuyahoga  Falls.O. 

B.  M.  Jones  &  C»>.    Boston.  Mass. 

STAYBOLT  CUTTERS. 

Acme  Machinery  Co.,  Cleveland,  O. 

STEAM  ATTACHMENTS. 

W.  C.  Baker.  New  York. 

STEAM  FIRE  EXTINGUISHERS. 

Nathan  Mfg.  Co.,  New  York. 

STEAM  GAGES. 

Crosby    Steam    Gage  &   Valve   Co.,   Boston. 
Star  Brass  Mfg.  Co.,  Boston,  Mass. 
Utica  Steam  Gage  Co.,  Ctica,  N.  Y. 

STEAM  HAMMERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
R.  Dudgeon.  Mew  York. 

STEAM  HOSE. 

Boston  Belting  Co.,  Boston,  Mass. 
Mc-reer  Rubber  Co.,  N-ew  York. 
N.  Y.  Belting  &  Packing  Co.,  New  York. 
Peerless  Rubber  Mfg.  Co.,  New  York. 

STEAM  INSPECTION  CARS. 

Kalamazoo  Railroad  Wloeipede  &  Car  Co, 
Kalamazoo.  Mich. 

STEAM  PUMPS. 

A  S  Cameron  Si  earn  Pump  Works.  New  York 
Mason  Regulator  Co.,  Boston,  Mass. 

STEAM  TRAPS. 

Mason  Regulator  Co.,  Boston,  Mass. 

STEEL. 

Cambria  Iron  Co  ,  Philadelphia.  Pa. 
Carbon  Steel  Co.,  Pittsburgh,  Pa 
W.  Jessop  &  Sons,  Ltd.,  New  York. 
B.  M.  Jones  &  Co.,  Boston.  Mass 
Krupp  (T.  Prosser  &  Son.  New  York'. 
Latrobe  Steel  Co..  Latrobe.  Pa 
Shoenberger  Steel  Co.,  Pittsburg,  Pa. 

STEEL  AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

STEEL  CASTINGS. 

The  Sargent  Co  .  Chicago,  111. 

STEEL,  SELF-HARDENING. 

Armstrong  Bros.  Tool  Co.,  Cleveland,  O. 

STEEL  SUGAR  WAGONS. 

Kalamazoo   Kailroad  Velocipede  &  Car  Co., 
Kalamazoo,  Mich. 

{Continued  on  page  Si.) 


THE  STANDARD  STEEL  WORKS  ... 


Philadelphia. 


TIRES 


^     Wrought  Iron  Centers, 
jtjt    Spoke  and  Plate 
„£££    Steel  Tired  Wheels. 

KEPREStNTATIVES. 

Chicago:  FITZHUGH  &  SPENCER. 

1217  Monadnock  Building. 
St. Louis:  ANDREW  WARREN  RAIL- 
WAY SUPPLY  CO.,  5J6 
.      N.  Third  Street. 
Boston :   JOHN  KENT, 

52  Mason  Building. 


TAYLOR 


BEST 
YORKSHIRE 


STAYBOLT  IRON 


Axles,  Piston  Rods,  Crank  Pins  and  Forging*  of  all 
Descriptions,  nsed  by  Leading  Railroads. 


R.MUSHETS 


SPECIAL  and 
TITANIC 


STEELS 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.   M.   JONES    &   CO., 

BOSTON,  11  and  13  Oliver  Street.       New  York,  143  Liberty  Street. 


Locomotive 
BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


Plates  up  to  118  inches  in  width. 


SHOENBERGER  STEEL  CO, 


PITTSBURGH,  PA. 


QIANE  COMPANY, 


Manufacturers 


of  Air  Brakes, 


Air  Brake  Repairs, 
Mso>  Air  Brake  Pipe, 
Air  Brake  Fittings, 


CHICAGO. 


T 


he  Cameron 
Steam  Pump. 
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GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Engine]    Coach    ami    far    Olid, 

hm   Standard  i."i>rl<atlng  oil» 

of  America* 

SAFETY,  SPEED  and  ECONOMY  a™  tho  rc»ult«  of 
the  ute  of  Galena  OU  .    OOLD  TE8T,  10  to  IS  BELOW 

zi.i:  i,    .ills  ill.  nut  freeze  in  theooldeel  weather, 

voile  itii'v  ii  r<-  adaptable  to  the  botti  il  cllmal 

In  the  use  of  Galena  < » 1 1  -i  there  is  mi  en  tin-  fr lorn 

friuii  lint  boxes,  except  when  these  uro  caused  by  me 

Chunk-Ill  delVi  Is. 

Tho  mil  i  j. i  inn  of  Galena  mIm  aa  Htamlnni  railway  la 

bricnntHiiv  ii  inrx njnriiv  of  the  leading  railways  "t 

this intrv  Is  mi  ei  [deace  of  their  HUli'Tl'irlty.  while 

the  fad  thai  the  same  nun  is  use  these  nils  to-aaj  that 
usisi  them  more  than  20  rears  ago,  is  an  evidence  ol 
their  uniformity  from  year  to  year  and  year  In  and  out. 

(Jnh'iiiii)llniirn  in  ixrliislvi'  usn  njnm  thr ontlnu 

mis  lines  from  Boston  and  Mew  Sort  i"  the 

BOasI     "ill   upon  mi nlliiil'.ns  lim-  from   tin'  t'ltyof 

jirvin  to  New  York,  thus  demonstratinirthelr  adapta 
billtv  to  nil  temperatures  and  climates.  Being  entirely 
fnefrom  ram,  these  oils  are  not  affected  by  dust  and 
■and  as  other  oils  are.  _  «„.„ 

We  nisi,  furnish  our  customers  Smi.EY'S  PERFEO 
TTON  VALVE  OIL.  which  Is  also  used  exclusively  upon 
a  jjiaj.  ii-lty  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

CnARLES  Miller,  President. 
Chicago  Branch  Office,  Franklin,  Pa, 

Phoenix  Building,  138  Jackson  St, 


HI 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam   Pump   Works, 

Foot  of  East  Twenty-third  Street, 

Send  for  Illustrated  Catalogue.         NEW  YORK. 


Stow  Flexible  Shafts 

FREDERIC  SCHOFF, 

Proprietor, 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES, 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  pood  on  the  following  railroads  :  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet. 
Toledo  and  Detroit;  Terra  Haute  &  Indianapolis: 
Peoria,  Decatur  &  Evansville;  Indiana,  Decatur  & 
Western;  N.  T.,  P.  &  O.  Div.,  ErieTDayton  &  Union: 
Findlay,  Ft.  Wayne  &  Western;  New  York,  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Benwood.  and 
between  Pittsburg  and  Wheeling:  also  between 
Indianapolis  and  Washington,  D.  C,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;  Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland,  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  in  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 


DAYTON,  OHIO, 


E.  C.  BOYER,  p" Tor 


EXCLUSIVE    MANUKA!  'TUBER 


Lever 


MAX0N  PATENT 


Ratchet  Railroad  Jacks 

Screw 

Strongest  and  Most  Powerful  Jacks 

IX    USE. 


For  Locomotives  and  Cars. 


$par|t  Arrester  Plate. 
»       ■       ■— 


HENDRICK 
0C0M0TIVE  SPARK 
PLATE 


THE  HENDRCK  MFG.  CO. 

CARB0NDALE,  PA. 
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STEEL  SURFACE  CATTLE  GUARDS. 

Kalao 

\li-  h 

STEEL  TIRED  WHEELS 

K 1 1: :  ..n   New  York). 

■  .    Ramapo,  N.Y. 
delphia,  Ha. 

STEEL  TIRES. 

i  strobe,  Pa. 
Km;  er  &  Son   New  York). 

Standard  Steel  Works.  Philadelphia.  Pa. 

STEEL  TRUCK  FRAMES- 

i  ....  Solid  Co.,  Chicago,  III. 

STEEL  VELOCIPEDES. 

Kalamazoi      '         ■  Car  Co 

K  :il,ini:i/<  II  -,   M  1'  ii 

STEEL  WHEEL  HAND  CARS. 
Kolamaz  «>  Railroad    ' 
Kalamazoo. 

STOCKS  AND  DIES. 

Armsiri.ne  MfjJ.  Co.,  !'  '  '>nn 

Prau  ,v  Whitney  Co..  Hartford,  Cono, 

STREET   RAILWAY  SUPPLIES. 
J.  ii.  Brill  Co.,  Philadelphia,  Pa. 

SUGAR  CANE  CARS. 

Kalamazoo  Railroad  Velocipede  &  Car  Co., 
Kalamazoo,  Mich. 

SURFACE  GAUGES. 

J.  Stevens  Arms  &  Tool  Co.,  Chicopee  Falls. 

MaSS. 

SWITCH  ENGINES. 

Rogers  t/ocomotive  Co..  Paterson,  N.  J. 

SWITCHES 

Ramapo  Iron  Works,  Hillburn.  N    Y 

TAP  WRENCHES. 

Armstrong  Mtg.  Co.,  New  York. 

TESTS. 

R.  \V.  Hunt  Co.,  Chicago. 

TIE  PLATES. 

Q.  &  C.  Co..  Chicago.  111. 

THERMOSTATIC  WATER-BACK 
GAGES. 

Crosby  Steam  Gage  &  Valve  Co  ,  Boston.  Mass. 

TIRES. 

Knipp  (T.  Prosser  &  Son.  New  York.. 
Lairobe  Steel  Co..  Philadelphia,  Pa, 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 
Gould  &  Eberhardt.  Newark.  X .  1. 

TOOLS. 

Nicholson  File  Co.,  Providence,  R.  I. 

TOOL  STEEL. 

Wra.  Jessop  &  Sons.  New  York. 
B   M    Jones  &  Co..  Boston.  Mass. 

TORCHES. 

Dayton  Malleable  Iron  Co.,  Davton,  O. 

TRACK  SANDERS. 

H    L.  Leach.  X.  Cambridge.  Mass. 

TJ.  S.  Metallic  Packing  Co,  Philadelphia.  Pa. 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia.  Pa. 

TUBE  EXPANDERS. 

A.  L.  Henderer,  Wilmington,  Del. 
R.  Dudgeon.  New  Y'ork. 

TURNBUCKLES. 

Cleveland  Citv  Forge  &  Iron  Co..  Cleveland.  O. 

TURNING  MILLS. 

Davis  A  Egaxi  Machine  Tool  Co.,  Cincinnati.O. 

TURRET  LATHES. 

American  Tool  A  Machine  Co.,  Boston.  Ifa&S. 

TURRET  MACHINES. 

Hill.  Clarke  &  Co..  Boston.  Mass. 
Jones  &  Lamson.  Springfield,  Vt 
Pratt  A  Whitney  Co.,  Hartford.  Conn. 

TWIST  DRILLS. 

Armstrong  Bros  Tool  Co.,  Chicago.  111. 
Cleveland  Twist  Drill  Co..  Cleveland  O 
Pratt  &  Whitney  Co  ,  Hartford,  Conn. 

TWIST  DRILL  STEEL. 

W.  Jessop  &  Sons.  Ltd..  Xew  York. 

UNIVERSAL  MILLING  MACHINES. 

Prentiss  Tool  &  Supplv  C"  .  Xew  York. 

VALVE  MOTION  MODELS. 

Pedrick  &  Aver  Co..  Philadelphia,  Pa. 

VALVES. 

Ashton  Valve  Co..  Boston,  Mass. 

Coale  Muffler  and  Safety  Valve  Co., Baltimore, 

Md. 
Crosbv  Steam  Gage  &  Valve  Co..  Boston, Mass. 
Detroit  Lubricator  Co..  Detroit.  Mich. 
Hancock  Inspirator  Co.,  Boston.  Mass. 
Jenkins  Bros..  Xew  York. 
Star  Brass  Mfg  Co.,  Boston.  Mass. 

(Continued  on  page  S3.) 
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BUYERS'  FINDING  LIST— Continued. 

VALVES,  REDUCING. 

Poster  Engineering  t  *• .  Newark,  N.  J. 
Ross  Valve  Co.,  Troy.  N    Y. 

VALVES,  SPRING-SEAT  GLOBE  AND 
ANGLE. 

Crosby    Steam    Gage  &  Valve  Co.,   Boston, 

Mas- 

VARNISHES. 

F.  i".  Reynolds,  New  York. 

VARNISHES,  ARMATURE. 
Standard  Paint  Co.,  New  York 

VENTILATORS 

Palmer  Car  Ventilator  Co.,  Boston,  Mass. 
Pancoast  Ventilator  Co.,  Philadelphia,  Pa. 

VERTICAL  AUTOMATIC  ELECTRIC 
LIGHT  ENGINES. 

W,  D.  Forbes  A  Co.,  Hoboken,  N.  J. 

VESTIBULES. 

Gould  Coupler  Co.,  Buffalo.  N.  Y. 

VISES. 

Armstrong  Bros.  Tool  Co  ,  Cleveland,  O. 
Bign.Ul  A  Keeler  Mfg.  Co.,  Edwardsville,  111. 

VREELAND  TRANSFER  JACKS. 

The  Watson-Stillman  Co.,  New  York. 

VULCABESTON    AND   TRAIN    PIPE 
COVERING 

H.  W.  Johns  Mfg.  Co.,  New  York. 

WASHERS. 

Boston  Belting  Co.,  Boston,  Mass. 

WATCH  CASES. 

Dueber  Watch  Works,  Canton,  O. 

WATCHES. 

Dueber  Watch  Works,  Canton,  0. 
lohn  J.  McGrane.  New  Y'ork 

WATER  GAGES,  AUTOMATIC  SAFE. 

Crosby  Steam  Gage  A  Valve  Co..  Boston, Mass. 

WATER.  GAS  AND  STEAM  FITTERS' 
TOOLS. 

Armstrong  Mfg.  C<>.,  New  York. 

WATERPROOF  CANVAS. 

Standard  Paint  Co..  New  York. 

WEIGHING  MACHINES. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

WHEEL  PRESSES. 

R.  Dudgeon,  New  York. 

WHISTLES. 

Crot>bv  Steam  Gage&  Valve  Co., Boston, Mass 
Star  Brass  Mfg.  Co.,  Boston.  Mass. 

WIRE  FENCES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

Page  Woven  Wire  Fence  Co..  Adrian,  Mich. 

WIRE  NAIL  MACHINERY. 
National  Machinery  Co.,  Tiffin,  O. 

WRENCHES. 

Davton  Malleable  Iron  Co.,  Dayton,  O. 

WROUGHT  IRON  PIPE. 

Allison  Mfg.  Co  .  Philadelphia   Pa. 

YACHT  ENGINES. 

W.  D.  Forbes  &  Co.,  Hoboken,  N.  J. 


LOCOMOTIVE    ENGINEERING. 

Catechism 
of  the 

(Locomotive 

Has  correct 
drawings  of  every 
part  of  the  loco- 
motive and  of 
the  different 
classes  of   locomotives 
in  use  in  this 
country.     Is  writ- 
ten in  such 
language  as  an 
engineer  or  fireman 
can  easily  under- 
stand. 

On  many  railroads 
it  is  the 

Standard  for 
Examination 


A  CRACK 

IN  THE   JAW 


sometimes  follows  a  bad  temper.  Ever 
seen  the  cool,  deliberate  workmanship 
in  the 

PEERLESS  COMBINATION     VIQP^   V 
BENCH  AND  PIPE  V  I  O  C  O    . 

PosUl  C.ird  t.niiL't  *n  Int.'  entlng  Catalogue. 

THE  BIQNALL&  KEELER  CO. 

EDWARDSVILLE,  ILL. 

Builders  of  Pipe-Threading  Machinery. 


I 


of  firemen  for 
promotion.      A 
study  of  such  a 
book  will  enable 
either  an  engineer 
or  fireman  to 
thoroughly  know 
his  business. 

e#>  ntfl  rtrt 


the — 

Railroad  Gazette, 

n  Park  Place, 
Hew  VorK  City. 


I'i  ,  rlMONIAL.  Chas.  M.  Weir,  Chief  Engineer 
U.S.  Projectile  Works,  Brooklyn,  N.V  :  "It  is 
one  of  the  most  practical  and  concise  works  on 
the  subject  1  ever  saw.  It  is  just  the  right  thing 
in  the  right  place,  and  I  most  cheerfully  recom- 
mend it  to  all  who  desire  a  practical  knowledge 
of  olectrity."" 


Hawkins' 


New  Catechism  of 


Electricity 


A   Practical  Treatise 


This  is  a  book  of  550  pp.,  full  of  up- 
to-date  information.  300  illustrations. 
Handsomely  bound  in  red  leather, 
pocket  book  form,  size  (4^2  x  6)4 
inches),  with  titles  and  edges  in  gold. 
Price,  $2.00,  post  paid.  20  page  de- 
scriptive catalogue  free  on    request. 

THEO.  AUDEL  &  CO., 

63  Fifth  Ave.,  cor.  13th  St.,  NEW  YORK. 

Every  Locomotive  Engineer  will  soon  be  called  up- 
on to  say  how  much  he  knows  upon  the  subject  of 
Electric  .Motors  and  the  Care  and  Management 
of  Electric  Appliances.  This  book  will  enable 
him  to  answer. 


Send  your  name  for  a  Souvenir 
ol  the  Works  of  Eugene  Field, 

FIELD^FLOWERS 

the  tactic  field  monument  Souvenir 

The  most  beautiful  Art  Production  of  the  cen- 
tury. "A  small  bunch  of  the  most  fraaraot  of  blos- 
soms gathered  from  the  broad  acres  of  Eugeoe  Field's 
Farm  of  Love."  Contains  a  selection  of  the  most 
beautiful  of  the  poems  of  Eugene  Field.  Hand- 
somely illustrated  by  thirty-five  of  the  world's 
greatest  artists  as  their  contribution  to  the  Mon- 
ument Fund.  Bat  for  the  ooble  contributions  ol  the 
great  artists  this  book  could  not  have  been  manufac- 
tured for  J7.00.  For  sale  at  book  stores,  or  sent 
prepaid  on  receipt  of  $1.10.  The  love  offering  to 
the  Child's  Poet  Laureate,  published  by  the  Com- 
mittee to  create  a  fund  to  build  the  Monument 
and  to  care  for  the  family  of  the  beloved  poet. 
Eugene  Field  Monument  Souvenir  Fund, 

180  Mooroe  Street.  Chicago.  Ill 

Our  Line  Engravings  are  made  by  the 
wax  process,  a  plan  securing'  accuracy  and 
distinct  lines  on  original  copper  plates. 
They  are  made  by  BRADLEY  &  POATES, 
10  &  12  Vandewater  St..  New  York  City. 
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The  Dayton 

Malleable  Iron  Co. 


Dayton, 
Ohio. 


Our  Specialties: 


Write  for  descriptive  circulars 
and  price-list. 


The  Dayton  Freight  Car  Door  Fastener 

has  no  pins,  hooks,  or  chains  to  be  broken  or  lost  — 
gravity  button  takes  their  place.  Over  100,000  now 
m  use. 

The  Dayton  Brake  Wheel 

has  a  perfect  hand-hold  -just  fits  the  hand ;  jt  pos- 
sesses great  strength,  and  will  not  break  in  the 
trainman's  hand,  thus  saving  many  lives  and  limbs, 
Over  16,000  now  in  use. 

Hoey  Draft  Rigging 

is  simple,  strong  and  cheap;  can  be  used  with  strap 
if  desired,  but  is  specially  designed  for  tail  bolt, 
which  can  be  used  safely.  Has  a  slot  through  which 
a  wrought  iron  key  passes,  and  also  through  slot 
stem  of  coupler. 

Kelley's  Brake  Forks 

have  been  tested  by  a  pulling  strain  of  40,000  lbs. 
without  fracture;  no  welds  to  give  way  ;  costless 
than  one-half  the  price  of  wrought  iron,  and  have 
more  strength. 

Cushing  Draft  Rigging 

is  largely  in  use  and  has  great  merit,  very  simple 
and  strong. 

Shop  and  Engine  Torches. 

Made  entirely  of  best  malleable  iron;  practically 
indestructible;  nozzles  interchangeable. 

Gunn  Running  Board  Bracket 

Takes  the  place  of  the  ordinary  wooden  bracket, 
which  soon  rots  out  and  allows  the  boards  to  warp 
up  and  trip  brakemen.  This  is  a  device  which  saves 
constant  repairs  and  avoids  damage  suits. 

Coal  Picks,  for  Use  on  Engines. 

Made  of  best  malleable  iron;  points  case  hardened  bv 
special  process;  cost  less  than  steel,  but  the  excel- 
lent service  rendered  make  them  cheaper  in  the  end. 

Shop  Door  Hinges  and  Latches. 

Use  these  for  your  shop  doors— no  repairs  ever  nec- 
essary. 

Wrenches  of  all  kinds  (Shop,  Engine  and 
Track) . 

Much  cheaper  than  steel,  wear  well,  and  new  ones 
can  be  bought  for  less  money  than  it  costs  to  repair 
a  worn-out  steel  wrench. 


High  Class  Malleable  Castings  of  All  Kinds 


for 


Locomotive,  Car  and  Track  Work. 


8-1 
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Crosby 
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Steam  Gage  and 
Valve  Co. 


Makers  of  High  Grade  Steam  Appliances. 


The  Crosby  Patent 

Thermostatic  Water- Back 

Pressure  Gage. 

Under  the  extremely  high  pressures  at  which  steam  is 
now  carried,  gages  often  become  heated  to  a  high  degree, 
and  the  tube  springs  become  expanded  and  consequently 
weakened,  so  that  they  offer  less  resistance,  whereby  the 
pointer  shows  more  pressure  than  actually  exists  This 
has  been  the  cause  for  much  complaint  wherever,  from 
the  necessary  conditions,  the  ORDINARY  steam  gage  is 
subjected  to  extreme  heat,  as  is  the  case  on  the  boilers  of 
steamships,  cruisers,  locomotives,  and  in  many  other  situ- 
ations. To  meet  such  cases  the  Ckosbv  Patent  Ther- 
mostatic Water  Back  Gage  was  invented  and  is  now 
offered  to  the  public.  It  is  fully  guaranteed  to  register 
the  pressure  of  steam  correctly  throughout  its  working 
range,  at  any  temperature  from  150  to  200  degrees  F. 

The  upper  illustration  shows  this  device.  When  the 
gage  is  subjected  to  a  high  temperature,  the  movement  of 
the  thermal  bar  C,  D,  exactly  counteracts  the  excessive 
movement  of  the  tube  springs',  and  keeps  the  pointer  true 
to  the  actual  pressure  in  the  boiler. 


Crosby  Steam  Engine  Indicators. 

The  standard  throughout  the  world. 

Crosby  Pop  Safety  Valves 

For  all  kinds  of  boilers. 

Crosby  Water  Relief  Valves 

For  pumps,  hydrants,  hose,  etc. 

Crosby  Improved  Steam  Gages, 

And  all  other  pressure  and  vacuum  gages. 

Crosby  Single  Bell  Chime  Whistles 

For  railroads,  mills,  factories,  marine  buoys,  etc. 

Crosby  Spring-Seat  Valves, 

Globe  and  angle,  for  high  pressures.     Warranted. 

Crosby  Patent  Gage  Testers. 

Accurate  and  altogether  reliable. 

Revolution  Counters,   Pressure  Recorders, 
Blow-Off  Valves. 

The  Crosby  Muffled  Pop  Safety  Valve. 

This  is  of  new  design  and  embodies  all  the  essential  features  of  a  first-class  Muffled  Valve,  as  required  to-day.  It  is  practically  noiseless  ; 
all  steam  is  discharged  upward  ;  adjustment  is  made  from  the  outside  ;  the  spring  is  encased  and  there  is  no  back  pressure. 

The  valve  proper  employs  the  well-known  Crosby  seat,  the  most  durable  and  efficient  type  known.  It  is  made  of  strong  and  heavy 
metal  and  fully  guaranteed  in  every  way.         Will  send  on  trial  if  desired. 


Gold  Medals,  Paris,  1 

Medal  and  Diploma,  Chicago,  1893, 

Gold  Medal,  Atlanta,  1895. 


Crosby  Steam  Gage  and  Valve  Company, 

Main  Office  and  Works,  Boston,  Mass.,  U.  S. 

Branch  Offices: — New  York.        Chicago.        London,  Eng. 

— • — •  — 
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Fine  Mechanical   Tools 

/ 

For  the  up-to-date  designer  and 

worker  in  all  classes  of  the  best 

machine  building 

b 

a 


J\  triumph  in  Small  Bore  Rifles." 


$6.00 


Cne  Stevens  "favorite"  Rifle. 


The  model  of  the  "  Favorite " 
Rifle  has  been  pronounced  perfect. 
Weighs  il/i  lbs.  Is  strongly  and 
thoroughly  made.  Of  greatest 
accuracy.  Rifled  and  chambered  for  .22  and  .25  rim-fire  cartridges.  Barrel 
is   22   inches   long,  is  easily    and   speedily   detached,  allowing   the    packing   of 

the  arm  into  a  very  small  #  _ 

space.     Ask  for  handsome 

booklet  "  Practical  Pointers 

for  Those  Who  Shoot,"  free 

for  the  asking.      .... 


T 
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Every  tool  bearing  the  imprint  of 
"J.  Stevens  Arms  and  Tool  Co." 
can  be  depended  upon  at  all  times 
and  in  all  places.  .... 
New  Catalogue  awaits  your  ad- 
dress.        


J.  Stevens  Arms  &  Tool  Co. 

P.  0.  BOX  62, 

Chicopee  Falls,  Mass., 

U.  S.  A. 
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Always  use  the 


Pancoast 


Latest   Improved 
Car  and  Building 


SECTIONAL  VIEW. 


Uentilators. 


mri&ni 

■s-   -»   —    -»■   ■* 

<&<£? 

t^nrtl 

Used  by  leading 

rTifti 

Railroads     of     the 

f$r> 

World,  such  as  the 

r$ft 

Pennsylvania  R.R. 

m 

Great  Northern  and 

rita 

others  of  the  United 

i*?^ 

States. 

Absolutely  storm  Proof, 


It  gives  the  best  of  Ventilation.  Handsome  appearance  when  applied  to  Buildings,  Depots,  Train  Sheds,  etc. 
The  cost  is  small,  but  the  satisfaction  is  great.  The  fact  that  I110re  PatKOaSt  UdltilatOrS  are  $0ld  each  year  is 
proof  that  true  merit  is  appreciated  We  guarantee  them.  Made  in  all  sizes,  from  two  inches  to  seven  feet. 
We  guarantee  to  exhaust  more  cubic  feet  of  air  per  minute  than  any  other  storm-proof  ventilator  made. 


«*« 


Strong,    fiandsome.    Durable,    effective. 


The  Pancoast  tested  as  above  was  a  Single  Deflector.      It  is  now  made  with  Double  Deflector,  whose  ef- 
ficiency will  be  nearly  double  that  of  the  former,  and  superior  to  all  others. 

The  Pancoast  will  exhaust  more  cubic  feet  of  air  per  minute  than  any 
other  storm-proof  ventilator. 

Manufactured  and  for  sale  by  the 


Pancoast  Uentilator  Company, 


INCORPORATED, 


MainOffice:     316  Bourse  Building,  Philadelphia,  Pa. 
Foreign  Office;     31  Westburn  Terrace,  Hyde  Park,  London,  Eng. 


SHOWING   EDQE-WISE   BF 


NORTON  BALL-BEARING  JACK 
WITH  HOOK. 


SECTIONAL  VIEW 

NORTON  BALL-BEARING  JACK. 


NORTON  TRACK  JACK. 


NORTON  JOURNAL  JACK. 


The  Norton  Ball-Bearing  Jack. 

The  Norton  Ball-Bearing  Ratchet  Screw  Jacks  are  specially  adapted  to  all  classes  of  heavy  Railway  and  Bridge 
service.  The  Ball  Bearings  reduce  the  friction  and  make  the  Jack  more  easily  operated.  The  Jacks  are  perfectly 
safe,  and  always  reliable ;  working  parts  are  fully  protected  from  grit  and  rust,  and  the  Jacks  may  be  used  in  any 
position,  or  applied  to  traversing  bases.     The  cheapest,  lightest  and  best  Jack  made. 

Superior  to  the  Hydraulic  No  expense  for  alcohol  or  packings,  and  no  valves  to  give  out  or  leak.  In  use  on 
many  of  the  leading  American  railroads,  and  fully  guaranteed  by  the  manufacturer. 

Catalogue  contains  cuts  and  descriptions  of  Jacks  for  all  classes  of  service  from  8  to  70  tons  capacity,  also  the 
best  Track  Jack  on  the  market. 

Special  inducements  are  offered  for  export,  and  highest  references  given. 

Full  Information  from  the  Manufacturer,  A*       \J*       IN  01* [Oil, 

336  Congress  Street,  Boston,  Mass.,  U.  S.  A. 


s- 
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Sold  Car  Beating  Company 


j 


¥  ¥  ¥ 

Hew  VorK: 

Frankfort  and  Cliff  Streets. 

¥  ¥  ¥ 

Chicago : 

668  The  Rookery. 

¥  ¥  ¥ 


Car 


t 


i 


2 


gating 

Systems. 

¥  ¥  ¥ 

Storage  Heaters, 

With  Heat  Storage  Fluid  in 
Hermetically  Sealed  Tubes. 

Storage  Heaters, 

With  Inner  Heat  Storage  Body 
of  Earthenware  or  Terra  Cotta 

Double  Duplex  Coils, 

For  Use  With  Baker  Heater 
Hot  Water  Circulator,  with  or 
without  Sealed  Jet  System. 

Direct  Steam, 

With  Plain  Piping. 

¥  ¥  ¥ 

Gold's  Universal  Straight 
Port  Coupling 

Which  couples  with  the  Sewall,  is 
the  only  one  extant  having  an 
Adjustable  Brass  Faced  Seat,  sup- 
plied with  Gold's  Automatic 
Gravity  Relief  Traps,  which  are 
a  preventative  against  freezing. 

¥  ¥  ¥ 

Our  New  Electric  Heaters 

Have  been  pronounced  by  experts 
"  the  very  best  on  the  market." 
We  have  some  very  interesting 
literature  on  "  Car  Heating,"  and 
will  gladly  send  same  on  receipt 
of  address. 


LOCOMOTIVE    ENGINEERING. 


ASK  YOUR  PURCHASING  AGENT  TO  ORDER 

Combustion  and  Smoke  Prevention  on  Locomotives 


One  book, 
Ten  books. 


PRICE  . 

$0.25  One  hundred  books,       -        $15.00 

2.00  One  thousand  books,  -   100.00 

,i  i 


eral  roads  have  ordered  from  joo  to  i,ooo  1 ks  and  distributed  them  to  their  enginerai 

count  11  a  g i  lt»  e  i!  merit 

PUBLISHED  BY 


LOCOMOTIVE  ENGINEERING, 


256  Broadway,  NEW  YORK. 


HENRY  CAREY  BAIRD  &  CO. 

■ffn&uBtrfal  publishers,  fcoohecllcrs, 
ant>  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A, 

HT  f>or  NVw  »n<!  Ry'«"I  Cat*  '    ^IrnllAe 

■Ian,  tb« 
,   lbs   Art«,  aaal 
frM  'f  P"*UW«  to  »»y  »"•  '«  »»y  f-"!  of   lh«   wofld    who 
lh   fall  I'Mim. 


The  Improved  Standard  Coupler 


NEW  YORK: 


26 


Cortlandt  St. 


M.C   B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  }  parts.     No  pivot  pin.  STANDARD  COUPLER  CO. 

Simplest  in  desien.  strongest  in  service.     Thousands  in  use.  QEO.  A.  POST.  P»s«.  a.  p.  Dennis.  8rc 


m  ' ' 


ifl  IV"-  r'Ks 
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Pneumatic  Tools.GRE^v^FrNG 

CALKING    BOILERS, 

BEADING    FLUES, 

HEADING    RIVETS, 

CHIPPING    CASTINGS. 

CUTTING    KEY    SLOTS. 

DRIVING  NAILS  AND  SPIKES, 

ESPECIALLY  ADAPTED  FOR  RAILROAD  SHOPS. 

T^ill    33©«.d    "rx*7-o    Flues    a.    Minute. 

All  Hammers  sent  on  ten  days'  trial  subject  to  approval,  and  guaranteed  for  one  year  against  repair*. 

CHICAGO  PNEUMATIC    TOOL,    CO., 

'553  Monadnock  Block,  Chicago. 


NORTON  EMERY  AND  CORUNDUM  WHEELS 


Emery  Wheel  Machinery 

AND    SPECIALTIES. 

■  ■  ■ 

Complete  Illustrated  Catalogue 

Furnished  Free  on  Application. 


WALKER  UNIVERSAL  TOOL  AND  CUTTER  GRINDER. 

For  Sizing   Cylindrical  and  Conical 
Surfaces,  Internally   and  Externally. 

For  Sharpening  all  forms  of  Milling  Cutters,  Reamers,  Taps,  Counterbores,  etc. 


NORTON  EMERY  WHEEL  CO., 


.WORCESTER,   MASS. 
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Williams,  White  &  Co. 


Moline,    111. 


Forging  Machinery. 

Coal  Chutes  for  Coaling 
Locomotives. 


AAA 


•  • 


MAKERS    OF 


Blast  Furnaces, 

Cold   Hydraulic  Tire 
Setters, 

Crank  Drop  Presses, 

Double-ended   Bull- 
dozers, 

Emery  Jointer, 

Eye  Bolt  Machines, 

Friction    Board   Drop 
Presses, 

Gang    Boring     Ma- 
chines, 

Multiple  Drilling  Ma- 
chines, 

Multiple    Punch    and 
Shear  Machines, 

Pulley    Drilling    and 
Tapping  Machines, 

Skein  Press. 

Steam  Hammers, 

Staple  Machines, 

Tire  Rollers, 

Taper    Rolling     Ma- 
chines, Etc. 


JUSTICE    HAMMER. 


THESE  TOOLS  ARE  THE  RESULT  OF  HARD 
AND  CONSCIENTIOUS  WORK,  AND  ARE  IN  A 
CLASS  BY  THEMSELVES — THE  FIRST  CLASS. 
OCR    NEW    BOOK   COMES   FOR    THE    ASKING. 


American  Tool  and 
Machine  Co 

302  Federal  Street, 

BOSTON,   MASS. 


Manufactures 


Turret  and  Square 
Arbor  Lathes  with 
Screw  Chasing 
Apparatus,  for  Brass 
Work. 

w    -^kM    "^hjtf    "^A     -"vkW     "^fc/j     1^4     "*Wt     "&4    ~^to{    "^ftjtf 

Roper  Oil  Separators. 


Improved 
Worrall  Friction 
Clutch  Pulleys  and 
Couplings. 


M  Self-oiling  Adjustable 
Hangers. 
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ALL   that   is    Modern    in    Design, 
Accurate  in  Construction 


and 


Labor-Saving   in   the  Working 

is  embodied  in  the 


Betts  Horizontal  Boring  and  Drilling  Machine 


Planers. 


Slotters. 


Boring  and 
Turning  Mills. 


Vertical 
Drills. 


Wheel  Borers. 


Wheel  Lathes. 


Drilling  Machinery 
and  Engine  Lathes. 


Catalogues  on  Application. 


Gang  Drills,  Universal 
Radial  Drills,  Plain  Radial 

Drills,    Radial    Drilling    and    Counter    Sinking 
Machines,  Portable  Drills,  Boiler  Shell  Drills. 
Vertical  Drills,  12  in.  to  50  in.  swing,  Engine  Lathes,  \\  in.  to  24  in. 

swing.     Car,  Locomotive,  Ship  Boiler 
and  Engine  Builders. 


SS*   Prentice  Bros,, 


Worcester,  Mass. 


Foreign  Agents: 

Chas.  Churchill  &  Co.,  Ltd.,  London.    Schuchardt  &  Schutte,  Berlin. 

Adphe  Janssens,  Paris.     Eugen  Soller,  Basel,  Switzerland. 

White,  Child  &  Beney,  Vienna. 
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Send  for  Catalogue 

with 

450  Illustrations. 


* 


Abroad. 


In  America. 

Nicholson  Files  have  been  the  acknowledged 

Standard  of  America  for  30  years,  and 

w  -~        are  sold  in  much  greater  quantities 

f^  ^        than  any  other  files  in  the  world. 

Af  _^      They  are  constantly  specified 


They  are  sold  in 

every  quarter  of  the 

world,  and  are  called  for 

by  many  leading  concerns 

in  Great  Britain  and  on  the 

Continent  of  Europe  in  preference 

to  the  best  English  and  European  files 


NICHOLSON  FILE  COMPANY, 

PROVIDENCE.     R.I..     U.S.A. 

LONDON  OFFICE  AND  WAREHOUSE:    WORCESTER  HOUSE,  35  EASTCHEAP,  E    C. 

Largest  Producers  of  Files  and  Rasps  in  the  World. 


for  U.S.  Government  and 
Railroad   contracts. 


NOTED  FOR 
Durability. 


Ease  and 
Smoothness 
of  Cutting. 
Uniformity. 
Reliability. 


AIR  COHPRESSORS 

Straight  Line  Duplex,  Half  Duplex  and  Corliss 
Steam  and  Belt  Driven, 

For   Railroad   Shop   Use. 


+¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥*¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

¥  ¥ 

*  THE  |J 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


Ingersoll= 
Sergeant 


CLASS  "D,"   DUPLEX. 


*    Drill  Co... 

*  Havemeyer  Building, 

*  New  York. 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


CLASS  "F,"  STEAM  DRIVEN. 


*¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

Rock    Drills     Channelers     Coal   Cutters. 
The   Pohle   Air   Lift    Pump. 


Send  for  Catalogue. 


LOCOMOTIVE    ENGINEERING. 


98 


Guaranteed  for 
Cen  years. 

P. « B.  Ruberoid 
Car  Roofing. 

Will  not  split  and  tear.  No  pa- 
per—  made  of  hair  felt — water 
and  acid  proof. 

■  ■  ■ 

P. « B.  Ruberoid 
Roofing. 

For  roundhouses,  car  sheds, 
repair  shops,  station  buildings 
and  for  any  structure  requiring 
a  durable,  water,  acid,  alkali 
and  coal-gas  proof  covering. 

■  ■■ 

R  *  B.  Waterproof 
Papers. 

In  use  by  prominent  railroad 
and  steamship  companies  for 
insulating  dairy,  fruit  and  re- 
frigerator cars  and  cold  stor- 
age rooms. 
Free  from  tar,  odorless  and  air 

tight. 

■  ■  ■ 

The  Standard 

I    alflL    l^O»j    Manufacturers, 

81-83  John  St.,         NEW  YORK. 

CHICAGO  :  189  Fifth  Avenue. 
....WRIT!  fOR  INrORMATION  AND  SAMPLES.... 


Registered. 
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Nearly  One  Hundred 
R.  R.  Shops  are  using 


Bradley  Hammers. 


More  than  2500  Bradley 
Hammers   have  been  sold. 


200-lb.  Bradley  Cushioned  Helve  Hammer. 

The  superiority  of  the  Bradley  Hammers  has  never  been  questioned.  We  make  them  in  Helve, 
Upright  Helve  and  Upright  Strap  styles.  All  with  cushioned  blow,  as  in  no  other  Hammer 
ever  made.     Several  sizes  with  heads  weighing  from  15  lbs.   to   500  lbs.  <£  «/*j*  j-j-jt  ^^tjtji 

We  also  make  several  sizes  of  Heating  Forges 
for  hard  coal  or  coke,  that  are  the  very  best 
of  their  kind.     Send  for  printed  matter.  J-J- 

AAA 

The  Bradley   Company, 

Foreign  Agencies: 

Buck  &  Hickman,  Whitechapel  Road,  London,  England. 
Schuchardt  &  Schutte,  Berlin,  Germany. 


.Syracuse,  N.  Y. 
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f 


Aj,9/NAu.  ..  f^  EMBRACES 

~  amd 


M^»fBOLTANDMUT 
MACHINERY. 


v  , 


Vend  for  new  IL^TrATx^  DEKfUPTlVe  CAtAL°GOEi, 
»     Ready  *k»l"  April  lri' IS97- Will  Confaii\ 

Hv!  most"  complete  represenfafiorv  of"- 
BOLT  ft  NUT  MACHINERY 

ever  presenfeJ. 


(?mpl?fe  Outfits  ?f  this  class  "ffwls 

Includirxq-  SPECIAL  MACHINERY 

f?r  RAILROAD,  CARS, 

LOCOMOTIVE  SH?P5. 


m 
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Gould  Coupler  Co. 


Offices:   New  York,  66  Broadway. 
Chicago,  941  The  Rookery. 
St.  Louis,  3J9  Commercial  Building. 


Gould  Spring  Buffer  Blocks  and  Gould  Freight 
Car  Coupler. 


Manufacture  M.  C.  B.  Freight  Couplers,  «g  <£  M*  C.  B. 
Passenger  Couplers,  <<£  *£  M.  Q  B»  Tender  Couplers,  «£  *£ 
M*  C*  B,  Pilot  Couplers,  *£  <j£  Vestibules,  «£  *g  Continuous 
Platforms  and  Buffers,  <<£  «g  Malleable  Iron  Castings,  <£  <£ 
Locomotive  and  Car  Axles,    «£    *£    Steel  Castings,    ^6    *£ 


Works :  Steam  Forge,  Depew,  N.  Y. 
Malleable  Iron,  Depew,  N.  Y. 
Cast  Steel,  Anderson,  Ind. 


«f> 
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An  Established  Reputation 

as  Jack  Makers  for  many  years  is  the  foundation  of  our  business.  We  have  made  and 
sold  to  the  best  railroads  of  America,  some  thousands  of  jacks  that  in  everyday  service 
have  proven  the  quality  and  character  of  our  work.  We  use  wrought  steel  and  steel 
castings  in  all  our  jacks — great  strength  for  less  weight.  We  have  patterns  and  carry  in 
stock  more  than  200  varieties  of  jacks  alone — anything  and  everything  in  the  jack  line. 

Of  course,  in  such  a  works 
as  ours,  building  hydraulic 
machinery,  great  and  small, 
tools  for  railroad  work  form 
a  large  part  of  the  output. 

We  make  a  great  variety 
of  wheel  presses.  The  Vree- 
land  transfer  jack  —  for  tak- 
ing wheels  out  from  under 
engines  without  a  drop  pit. 
Crank-pin  presses,  punches, 
shears,  straighteners,  and 
dozens  of  other  hydraulic 
tools. 

The  large  illustration  here 
shown  explains  the  construc- 
tion of  a  very  cheap  and  use- 
ful press,  made  especially  for 
railroad  shop  work.  It  was 
originally  designed  to  press  in 
and  out  driving-box  brasses, 
and  is  particularly  handy  and 
efficient  in  this  kind  of  work. 
The  cylinder  or  base  of 
jack  is  counterweighted,  the 
lever  connection  is  lowered 
on  frame  for  ease  in  working,  and  the  lower  platen  is  true.  There  is  a  four-inch  hole 
in  lower  platen,  not  shown  in  cut,  which  can  be  used  for  forcing  work  through;  a  plug 
fills  the  hole  when  not  in  use. 

Lower  platen  is  30  x  48,  movement  of  ram  12,'  takes  work  18  in  height.  An 
ideal  press  for  driving  brass,  rod  bush,  and  such  work.  No  other  straightening  device 
or  press  needed  in  a  railroad  shop  where  one  of  these  presses  is  in  use.  You  take  it 
to  the  work  instead  of  taking  the  work  to  it. 

Catalogues  sent  on  application.   State  line  of  work ;  no  use  send- 
ing  you  catalogues  of  hydraulic  fish  presses  or  600  ton  lead  pipe 
presses,  when  you  want  a  die  sinker's  press  or  a  pulling  jack  - 
have  them  all. 

The  Watson-Stillman  Co*,  202  e.  43d  St., 


Catalogue  "N"  tells  the  story  for  R.  R.  men. 


New  York. 


!I7 
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Finest 


Coach 
Parlor  Car 
Sleeping:  Car 
Street  Car 
Rattan  Elevated 


Seats 


PLUSH  -  RATTAN  -  ELASTIC  SLAT 

With  either '  Reversible'  or  '  Walk-Over'  Back. 


Outout  Larger  than  All  Other 
Seat  Makers  combined. 

~     -  "■"""■ 

Over 
150  Roads 

Use 
these  Seats. 

C— — — 

SUPERIORITY 

PROVEN  BY 

POPULARITY. 

UP  TO  THE 

TIMES.         1 

Our  "Walk-Over"  Pattern  is  the  Finest  of  its  class. 

See  cut  of  "  Standard  "  here  next  month. 


EITHER  IS  BETTER  THAN  ANY  OTHER  MAKE. 


The   Hale   &   Kilburn   Mfg.   Co. 

PHILADELPHIA,    PA. 


K« 


THE  NEW  TILING^ 

What  would  you  think  of  a  floor  covering 
durable  as  marble,  beautiful  as  mosaic,  noise- 
less as  carpet  ?  "  But  isn't  such  a  combina- 
tion impossible?"  It  was  up  to  three  years 
ago — now  it  isn't,  interlocking  rub- 
liEK  tiling  possesses  not  only  these  feat- 
ures but  others  —  cleanliness,  non-slipperi- 
ness,  imperviousness  to  moisture,  elasticity, 
and,  last  but  best,  our  Patent  Interlock.  This 
dovetails  the  tiles  together  so  firmly  that  it  is 
absolutely  impossible  for  jar  or  vibration  to 
displace  them.  It  wears  everlastingly  —  the 
first  tiling  laid  was  in  the  Broad  St.  Station 
of  the  Pennsylvania  Railroad,  at  Philadel- 
phia. After  a  period 
of  over  two  years,  with 
50,000  people  passing 
over  it  every  day,  it  is 
practically  as  good  as 

new.  NOT  ONE  CENT 
HAS  BEEN  SPENT 
POK  REPAIRS 
SINCE  IT  WAS  LAID. 


Air  Brake  Hose 
Car  H't'g  Hose 
Water  Hose 
Fire  Hose 
Packing 
Belting 
Matting 
Tiling 


m 


$8% 
§**» 

mi 

WW 

m 

mi 

m 

mi 
mi 

m 

m 

^$555 

mi 

mi 
«s< 

mi 
mi 

mt 

mi 
mi 

K0» 


MANUFACTURED   SOLELY    BY 


NEW  YORKBELTING&  PACKING  C0.LTD. 


PIONEERS  AND  LEADERS, 25  PARK  PLACE. 


mi 

mi 


Block 


and 


Interlocking 


By  W 

H 

.  ELLIOTT, 

S 

IQ 

ENGR 

C. 

M. 

A 

St.  P 

R.  R. 

Signals. 


Do  you  want  a  complete  descrip- 
tion of  all  the  kinds  of  Block 
Signals?  What  they  are  for? 
What  they  do?  How  they  do 
it? 

200  pages;  \29  illustrations; 
6x9  size.  Handsomely  bound 
in  leather.    Price,  $3. 

Address, 

Locomotive  Engineering, 

256  Broadway,  New  York. 
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Eureka 


I  I.'  Mil:   HAWK 


Engine  and  Tender 

Connection 

Hose. 

Will   not  kink  or  collapse 

All  kinds  of 

Rubber  Goods  for  Railroads. 

Superior  quality  and   reliability  have  earned  for  our  manufactures 
a  world-wide  reputation. 
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Red  Signal  Hose 

It  has  a  rough  finish.  Its  natural  color  is  red.  It  doesn't  require  painting. 
Paint  injures  Rubber  Hose.  Trainmen  can  instantly  distinguish  it  from  air- 
brake hose,  night  or  day.    Prices  and  samples  on  application. 


Air  Brake,  Steam,  Water  and  Gas  Hose 

Gaskets,  Washers,  Mats,  Treads,  Etc. 


—rfa- 


Boston  Belting  Co. 

JAMES   BENNETT  FORSYTH, 
Manufacturing  Agent  and  General  Manager. 
Boston  :  256  Devonshire  St.  New  York  :  102  Reade  St. 


Buffalo:  00  Pearl  St. 

St.  Louis:  9th  and  Spruce  Sts. 


Chicago:  109  Madison  St. 

San  Francisco  :  24  Fremont  St. 
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RAND  *mm  COMPRESSORS 

For  RAILROAD  SHOP  WORK. 

SMALL.    MEDIUM.    OR   LARGE   CAPACITY. 

Vertical  Compressors,  and  Compressors 
driven  by  Water  Power  or  Electricity. 

Compound  Steam  and  Air  Cylinder  Two- 
Stage  or  more  Compressors  are  the  Best 
and  Most  Economical  made. 

Air  Compressors  for  every  kind  of  ser- 
'—  YV^  vice.     All  latest  improvements. 

Class  "E"  Belt-Driven  Compressor. 

The  RAND  AIR  COMPRESSORS  are  Simple,  Economical,  Efficient  and  Durable. 

Crand  DRILL  CO.) 

100  Broadway,  New  York,  U.  S.  A, 


Write  for  Illustrated  Catalogue, 
and  state  about  the  capacity 
you  want.    J-    •£•    J*    J*    *s* 


JESSOP'S  STEEL  IS  STILL  THE  STANDARD 

For  First-class  Tools  of  all  Descriptions. 

Don't  use  cheap  Steel  in  your  shops. 

Jessop's  is  the  Best 

For  Lathe  and  Planer  Tools,  Milling-Cutters, 

Twist-Drills,    Reamers,    Chisels,    Pop-Valve    Springs,    Etc.,   Etc. 

Jessop's  Self-Hardening  Steel 

Will  true  the  Faces  of  your  Driving  Wheels 

Quicker  than  any  other  Steel. 


Manufactory,  Sheffield,  England. 


WILLIAM  JESSOP  &  SONS,  Ltd. 

91  John  Street,  New  York. 

Agencies  in  the  Principal  Cities  of  the  United  States. 
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Celebrated 

Gleason  Engine  Lathes. 


For  Locomotive  Shops,  Railroad  Repair  Shops,  Engine  Building, 

Forge  Works  and  all  places  where  heavy 

duty  is  required. 


•  •  • 


Triple  Geared. 

Sizes :  32,  38,  42,  48,  54,  60,  72  and  84-inch. 

Special  sizes  for  rough  turning  heavy  forgings. 


Peculiar  Points. 

Great  strength  and  great  power,  Crucible  Steel  Spindles,  Patent  Interlocking  and 
Reverse  Motion  for  Feed  Mechanism,  Thread  Indicator  on  all  sizes  so  as  to  cut  any  thread 
without  using  back  motion,  New  Combination  of  Feed-Gearing,  one  set  of  Gears  giving  three 
changes  of  feed  or  of  threads. 


Hill,  Clarke  &  Co. 


General  Selling  Agents, 

156  Oliver  Street,  Boston,  Mass.  14  South  Canal  Street,  Chicago. 


»*, 
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PEDRICK  &  AYER  CO.  TaSSJT 


¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 


COMPOUND  AUTOMATIC  AIR  COMPRESSOR  Driven  by  a 

Ruiatea  itself  uu- 
■ally,  maintain* 
pressure  within 
lounas  at  any  tie- 
■  hint ;  compound 
water  Jacketed  ; 
ipplv  air  at  less 
all  (he  cost  for 
i'  brake  pumps. 
uly  so  long  as  air 
K  used.  Delivers 
c  feet  of  free^alr 
niiuute. 


Case  Dust-Proof. 


Requires  no  attention  but  oiling,  and  but  little  off  that 
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We  make  a  Specialty  of  Tools  for  Railroad 
Repair  Shops. 


EVERYTHING  IN 


AIR— LIFTS,  CRANES,  DRILLS,  ETC. 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SLOTTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
'96  Catalog. 


Link-Belt 

Engineering  Co. 

NICETOWN,  PHILA. 
Design  and       49  Dey  St.,  NEW  YORK, 
Erect 

Locomotive  Coaling  Stations 

and  Supply 

Coal  and  Ashes 
Handling  Machinery, 

Of  Modem  Design, 

To  meet  any  conditions. 

Western  House : 

LINK-BELT  MACHINERY  CO., 

CHICAGO  and  NEW  ORLEANS. 


TheNew"NATHAN 

(See  Illustration  i,  and 

MONITOR  INJECTORS 
LOCOMOTIVES. 


"NATHAN"  SIGHT-FEED  LUBRICATORS. 

For  Locomotive  Cylinders  and  Air  Brakes. 

STEAM   FIRE   EXTINGUISHERS. 

For  Switching  and  Yard  Engines. 

BOILER    WASHERS, 

Road  and  Guide  Oil  Cups,  etc. 

SEND    FOR   DESCRIPTIVE   CATALOGUES. 


Nathan  Manufacturing  Co., 

92  &  94  Liberty  St.,  New  York. 

Western  Office,  117  ft  119  VA1T  BUEEN  3TEEET,  CHICAGO,  ILL. 


For  Farm. 
For  Railroads. 
Around  Parks  and 
Cemeteries. 


PAGE  WOVEN  WIRE 
FENCE  CO. 


ADRIAN,  MICH. 
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The  Westinghouse 
Air  Brake  Co. 

Pittsburgh, 
Penn'a. 


^      ^-V 


^^ 


Annual  Capacity:  250,000  Freight  Car,  6,000  Passenger  and 

10,000  Locomotive  Brakes. 


428,000 

Equipments  already 
in  use. 


U^  ^A 


108 


! 


i 


* 


j 
, 


•  C^O  MW 


>«c>«^c^ 


104 


LOCOMOTIVE    ENGINEERING. 


Cbe  Cower  Coupler 


THE    MOST    PERFECT    M.   C.  B.   COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


HdOPtCd  a$  BV   ten   important   roads  in  different    \b     jtj*Jtjtj*j*j*J*J*«*J*«*<.*J*«*J*J*«*«*J*J*«*J*«*J*J*J*J*J*J*Jtj*J*J*J* 

<t1tlrfird        parts  oi  **"  country'  and  in  use  in    ^    ttlilllCtlblC  T  1*011  C3StlH(|S    The  "^  of  malleaMe  iron  in  car^t^* 

MallUarU  «  large  quantises  on  twenty-five  other    ^     -        RailfiN^ri  Jlc/*  construction   gives  increased    strength 

roads  and  private  lines.  Our  four  great  works  with  W  T0'  l\<»lirO<IU  IW  ******  whik  lessening  ^  weight  from  40  to 
their  unrivaled  capacity  insure  prompt  delivery  as  ^  50  per  cent.  Correspondence  on  this  subject  is  invited  and  sample  castings 
well  as  best  material  and  workmanship,    jtjtjtjtj*     w    will  be  furnished  to  railroads  interested.    <Mu*«<j*j*jtjtjtj*«#j*jt^tjtjt 

The  National  Car  Door  Fastener,  J*  The  National  Center  Piatt,  J*  The  National  Journal  Box, 

this  company  Tn   designing"^™"-      The  National  Journal  Box  Lid,  •£  Coffin's  Sill  and  Brake  Block  PocketsJ^t  Eubank  Car  Door. 

leable  Iron  parts  insures  the  best  -n  a  TT  WA  V   TVCTP  A  T? TMTnVTT 

possible   results  to  our  customers.  R/ULWiil     l^crAfv  X  1V1C1N  1, 


Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

1525  Old  Colony  Building,  CHICAGO. 


»..«.».«» 


Ramapo  Wheel  and  Foundry  Co., 


MANUFACTURERS  OF 


»0TtOH  OF  BOLTLEflS  FASTENING, 


BOLTLESS  STEEL-TIRED  WHEELS 

For  Passenger  and  Locomotive 
Service. 

Tires  with  Annular  Web  and  Hook, 

Best  Charcoal  Iron  Double-Plate 
or  Spoke  Centers, 

Wedge-Shaped  Retaining  Ring. 


4  Continuous  Circumferential  Fastening. 

CHILLED  IRON  WHEELS 

Of  Superior  Quality, 

Drawing  Boom,  Passenger  and 
Freight  Cars, 

Locomotives,  Tenders, 
Plantation  and  Mine  Oars. 
Qyllnder  Packing  Rings. 


Simple,  Safe,  Economical. 

Congdon  Brake  Shoes 

For  Chilled  Iron  Wheels, 

Outwear  from  4  to  6  ordinary 

Shoes  and  enhance 

mileage. 


Office  and  Works:  RAMAPO,  N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.  Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 


RAILROAD  AND  MACHINERY 

CASTINGS, 


HEAVY  AND  LIGHT. 


STAR  BRASS  MANUFACTURING  CO. 

CHAS.   W.  SHERBURNE,  PRESIDENT. 

MANUFACTURERS  OF 

Star  Improved  Locomotive  Steam  Gages. 


Star  Improved  Locomotive  Pop  Safety  Valves, 

MUPPLE 

Victoria  Car  Lamps, 


MUFFLED   OR  PLAIN. 


AND    OTHER 
STANDARD   APPLIANCES. 

The  Star  Steam  Gages  are  the  only  Non-corrosive  Gages  made,  also 
the  only  Gages  fitted  with  our  Patent  Corrugated  Seamless  Drawn 
Spring'Tube,  which  for  its  non-setting  qualities  is  unequaled. 


to    39    LANCASTER    STREET,    BOSTON,    MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 


For  sanding  the  track  instantly  when  brake  is  applied,  and  by 
sand  blast  in  starting  or  hand  blast  only. 

SHERBURNE    A    CO., 

No.  53    OLIVER    STREET,  BOSTON,    MASS. 
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The  Safety  Car  Heating  and 
Lighting  Co., 

160  Broadway,  New  York. 
Pintsch   System   Car   and    Buoy   Lighting. 

■P  This  company  controls  in  the  United   States  the  celebrated 

Pintsch  System  of  Car  and  Buoy  Lighting.  It  is  economical, 
safe,  efficient,  and  approved  by  railway  managers  and  the 
Light  House  Board  of  the  United  States,  and  has  received 
the  highest  awards  for  excellence  at  the  World's  Expositions 
at  Moscow,  Vienna,  St.  Petersburg,  London,  Berlin,  Paris, 
Chicago  and  Atlanta.  70,000  cars,  3,200  locomotives,  and 
560  buoys  are  eguipped  with  this  light. 


<#» 


Street   Railway   Lines. 


This  system  of  Lighting  has  also  been  adopted  by  the  Man- 
hattan Elevated  R.  R.,  the  Broadway  and  Third  Avenue  Cable 
Lines  of  New  York ;  the  North  and  West  Chicago  and  the 
Chicago  City  Railway  Lines  of  Chicago ;  the  Olive  Street  Rail- 
way of  St.  Louis ;  the  Columbus  Central  Electric  Line  of  Co- 
lumbus, Ohio;  the  Metropolitan  Street  Railway  of  Kansas  City 
and  the  Denver  Cable  Lines  of  Denver,  Colorado.  These  roads 
„t,  have  over  2,400  cars  equipped  with  this  light. 


** 


Car  Heating  by  Steam  Jacket  System  of  Hot 
Water  Circulation,  Regulating  Direct  Steam 
System,  Return  and  Single  Trainpipe  Systems. 


Automatic  Steam  Couplers. 
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Established   1848. 


Schenectady  Locomotive  Works, 

Schenectady,  N.  Y 


Annual  Capacity,  450. 
Edward  Ellis,  Pres.     Wra.  D.  Ellis,  Viee-Pres.  and  Treas.     A.  J.  Pitkin,  Supt.     A.  P.  Strong,  Secy. 


Makers  of 

Locomotives  of  Standard  Design  for  all  classes  of  service,  or  from  designs 

furnished  by  Railroad  Companies. 


Compound  Locomotives 

Showing    an    Economy    of    from    15$  to  30$  in   Fuel    and    Water. 
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H.  K*  Porter  &  Co.,  Pittsburgh,  Pa. 


Locomotives  of  all  designs 
and  gauges  of  track,  steam, 
compressed  air  and  electric, 
4  to  40  tons  weight,  includ- 
ing Locomotives  for  freight 
and  passenger  and  yard 
service  ;  Industrial  Rail- 
ways, Street  Railways, 
Plantations,  Steel  Works, 
Blast  Furnaces,  Iron  Mills, 
Quarries,  Coal  Mines,  Iron, 
Copper,  Silver  and  Gold 
Mines,  Phosphate  Works, 
Contractors'  Service,  Log- 
ging Roads,  etc 
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All  work  to  duplicate  sys- 
tem and  duplicate  parts  on 
hand  in  stock.  Compress- 
ed Air  Locomotives  for 
Underground  Work,  Pow- 
der Milk,  Textile  Manu- 
facturers, Cotton  Ware- 
houses. Locomotives,  wide 
and  narrow  gauge,  always 
on  hand,  completed.  Our 
Locomotives  have  been  ex- 
ported to  Canada,  Mexico, 
Cuba,  Porto  Rico,  San 
Domingo,  Colombia,  Vene- 
zuela, Guiana,  Brazil,  Ar- 
gentine, Uruguay,  Chili, 
Peru,  Ecuador,  Hawaii, 
Japan,  Russia,  and  South 
Africa. 


►  <><*•• 


New  Catalogue 

In  preparation  and 
will  be  sent  in  re- 
sponse to  bona-fide 
inquiries.    J*  J*  J* 

H.  K.  Porter  &  Co. 

547  Wood  St., 


A  Pittsburgh,  Pa^    \ 
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Can  You  Figure  the  Tractive  Power  of 

a  Locomotive? 


Are  you  always  sure  of  your  figures? 


The  Formula : 


Tractive  Power  in 
Pounds, 


d2  x  s  x  p 
D 


Often  Puzzles. 


Can  you  easily  figure  the  ef- 
fect on  the  power  of  a  Locomo- 
tive of : 

A  change  in  size  of  drivers  ? 

Of  increasing  the  mean  ef- 
fective pressure  ? 

Of  enlarging  the  diameter  of 
cylinders  ? 

Of  changing  the  stroke  ? 


This  little  device  figures  all 
this  instantly,  and  never  makes 
a  mistake. 

Full  directions  with  each 
computer. 

Simple,  accurate   complete. 


Bound  in  cloth  boards,  $1.00 
each;  in  leather  case,  $1.50. 
Sent  by  mail. 


Locomotive  Tractive-Power  Computer, 
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'    M ivritiLit.   1806,   by  SlNCLAUt  &  HlLI 
New  Sork. 


Designed  by  Wili.taw 
New  York. 


Cox, 


Time  Saver. 
Mistake  Preventer. 
Good  Thing. 


Locomotive   Engineering, 

256   Broadway, 


New    York, 
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T.h.e  United  States 
Metallic  Packing 
Company, — 


427  North  13th  Street, 


Philadelphia,  Pennsylvania. 


United  States  Metallic  Packing. 


The   Standard   Piston  and   Valve   Stem   Packing  of  America,  more  in 
use  than  all  others  combined. 


Air  Pump  Packing. 


Metallic   Packing   for  Air   Pumps  that  saves  time,  trouble  and   acci- 
dents;  reduces  friction  and  increases  pump  efficiency. 


Halsey  Portable  Pneumatic  Drills. 


A  Piston  Device,  economical  of  air,  and  runs  steadily ;  safe  for 
small  drills;  no  "wabble;"  compact,  complete.  Three  sizes  for 
drills  from  3-8  up  to  2  inches. 


Chouteau   Pneumatic  Hammer. 


New  form,  fewest  parts,  easiest  controlled.     Strikes  any  blow  at  any 
speed.     Wonderful   chipper,  and   the  |best  flue  header  in  the  world. 


Golmar  Pneumatic   Bell    Ringer. 


A  cheap,  reliable  Bell   Ringer,  that  runs  for   years  without   repairs. 


Deane  Pneumatic  Track  Sander. 


A  new  Sander  on  a  new  principle;  nothing  in  sight,  fewest  parts; 
will  send  sand  around  corners,  through  T's  or  past  obstructions. 
Cheaper  and  better  than  anything  of  a  similar  nature  on  the  market. 


ll0  LOCOMOTIVE    ENGINEERING. 

BOOK    DEPARTMENT. 

I  ash  must  accompany  order.    No  books  sent  C.  O.  D.    Give  name  of  book  ami  author,  and  we  ran  furnish  any  book  wanted.     The  list 
below  is  especially  recommended  for  mechanical  readers.     All  books  sent  by  mail  free  Jor  price  named,  unless  otherwise  stated. 

ADDRESS   LOCOMOTIVE    ENGINEERING.   256  BROADWAY.    NEW   YORK. 


A  Catechism  <>f  the  Sienm  Engine.  John 
Bourne.  1886.  One  of  the  very  best  beginners' 
books  "ii  the  steam  engine  that  lias  ever  been 
written.    Question  and  answer  style  s-a.oo 

Air-Brake  Catechism.    Conger.    1895.    This 
IsConger's  " Air-lSrak«-  and  signal  Instructions 
rewritten  ami  improved,  containing  the  air-brake 
and  signal  instructions  approved  by  the  Master 

Car  Builders'  and  Master  Mechanics'  Associations  ; 
also  the  standard  list  of  questions  for  airbrake 
instruction.  This  is  the  latest  and  best  book  on 
air  brakes.    Issued  November  1 ,  1895.    Price . .  <J5c . 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket »1,00 

Alexander's  Ready  Reference.  Alexander. 
1898.  A  first-class  work.  Tells  what  to  do  in  al- 
most any  kind  of  breakdown  on  the  road . . . .  sji.o" 

A  Library  of  Steam  Engineering.  Feh- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  in  plain  figures.  No  "higher"  mathematics 
used  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    800  6J4  x9)4-inch  pages Sj.ou 

A  Practical  Treatise  on  the  Steam  En- 
gine. Arthur  Kigg.  188S.  An  excellent  treatise 
on  the  construction  of  the  steam  engine.  Contains 
a  few  simple  formulas.  Expensive  but  worth  the 
money  S12  8^ x  11-inch  pages;  200  Illustrations 
and  91  full  page  plates 910. uu 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  Kconomical 

Working.  Robert  Wilson.  1889.  A  standard 
English  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    4)T"4!4  x7-in.  pages;  108  illustrations. »*»>» 

Block  and  Interlocking  Signals.  Elliott. 
1896.  Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance. The  best  book  published  on  signals 
877  pages,  6'  x  9'.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers.  W.  11 
Ford     1888.    A  practical  treatise  on  the  shop  pro- 

es   of  boib-r  making.    233  4x:Uyinch    pages: 

134  illustrations  91.00 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool SI  .00 

Catechism    of  the    Locomotive.       Forney. 

1890.  Enlarged.  Illustrated  50.000  sold.  Every 
beginner  wants  it,  and  every  locomotive engineman 
ought  to  have  it.    800  5%  x  8-inch  pages  ..   ..93.50 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why  "  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know a5c- 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  in 
use 93.00 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mis-ion   and  Application  of  Compressed 

Air.    Frank  Richards.    1895.    About  the  only  1 k 

in  print  that  Bupplies  the  inform  ition  on  tbis  im- 
portant snbject  thai  so  manv  an- in  search  of.  A 
practical  I k  without  mathematical  ornamenta- 
tion. 195  5x7Wh,cb  pages  25  illustrations  and 
diagrams,  with  many  useful  tables 91.50 

Discipline  Without  Suspension.  Brown. 
1896.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator;  full  data l°c. 

Dlseai.es      of     the      Alr-Brake    System. 

Bynnestvedt.  1894.  Tells  how  to  find  and  repair 
every  defect  that  the  air-brake  system  is  liable  to 
have    *'-00 

Elementary  Manual  on  Steam  and  the 
stettm    Engine.    Andrew  Jamison.    Intended 

especially  for  beginners  in  the  science  of  steam 


engineering,  contains  problems  t"  be  worked  out 
by  the  student,  and  is  a  helpful  book.  2S!4Jtx7M- 
inch  pages ;  numerous  ill  us  1  rations »■•*" 

Elementary    Treatise     on     Mechanics. 

William  G.  Peck  A  good  book  on  the  theory  pi 
mechanics.  Designed  especially  for  students  n 
schools,  but  useful  to  others,  especiall>  those  who 
have  some  know  'ledge  of  mathematics.  296  4^v x .7hj- 
inch  pages;  179  illustration* 91. ->o 

Englneinen's  Guide,  Time  and  Pocket- 
Book.  Kinne.  1892.  Rules  of  procedure  in  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket — 91.00 

Enginemen's  Pocket  Companion.  Booth. 
1895.  Contains  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine- 
men 91-00 

Evolution  of  the  Air  Brake.  Synnestvedt. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modem  railroad  brake,  from  the 
earliest  conctption  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day "*  •00 

Hand     Book    of    Practical     Mechanics. 

Chas.  H.  Saunders.  This  book  is  designed  especi- 
ally for  use  in  the  shop  and  drafting-room,  and 
contains  very  many  rules,  tables  and  simple  formu- 
lae for  the  solution  of  such  practical  problems  as 
are  constant  Iv  coming  up  in  the  shop.  It  contains 
much  valuable  information  for  shop  men.  and  is  an 
excellent  book  for  the  shop.  116  6^x  4-inch 
pages 9 '  »oo 

Haiwell'l  Engineer's  Pocket-Book.  1892. 
Probably  the  best  authority  in  engineering  mat- 
ters.   Rules  for  almost  everything 9*.00 

Heat,  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat,  and  one  which  no  one  who  de- 
sires to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  591  5x?Mr 
inch  pages;  125  illustrations.  93. jO 

How  to  Save  Money  in  Rallroau  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    SO  6  x 9-in.  pages    -45c. 

Indicator  Practice  and  Steam  Engine 
Economy.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
lanmiaire  which  anybody  can  understand  wlui  will 
try.    184  5x7j^-inch  pages;  45  illustrations.  .S'—OO 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
commonsense  way 5"C 

Link  and  Valve  Motions.  W.  S.  Auchln- 
closs  1891.  A  work  that  has  been  standard  for  a 
qua-ter  of  a  century,  especially  on  1  nk  motions. 
Newly  revised.  138  854  xs^-inch  pages;  6a  il!u!!tra; 
tions •»" 00 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
illustrated 93-00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives Plain  facts  plainly  stated.  416  4?ix7k-inch 
pages 93.00 

Locomotive  Mechanism  and  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book 93.00 

Locomotive  Rnnning  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4  x  53i-inch  pages 50c. 

Machine  Shop  Arithmetic.  Colvin  & 
Cheney  1896.  Plain  ruies  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50c- 


Modern  Locomotive  Construction.  Illus- 
trated. Meyer.  1892.  Tells  how  to  design,  ngure 
out  and  make  everv  part  of  a  locomotive.  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  in  •■.hartreof  building  and  repairs.  Large 
and  elaborate.    658  9  x  14-inch  pages 910.00 

Practice    and    Theory    of  the    Injector. 

Kneass.  1894.  The  only  complete  work  on  the  In- 
jector vet  published.  All  about  all  kinds  of  inject- 
ors.   132  5^x9  inch  pages  91..1O 

Progressive  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  1893. 
Three  hundred  questions,  and  answers  to  them,  or 
firing  and  ruuuiug  locomotives.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
6-inch  pages 50c' 

Simple  Lessons  In  Drawing,  for  the 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4x6Mi-inch 
pages 50c- 

Slide  Valve  Gears.  F.  A.  Halsey.  1890.  Full 
of  diagrams,  but  no  mathematics.  Makes  the  slide 
valve  as  plain  as  words  can  do  it.  135  5x7^  inch 
pages;  79  illustrations 91.  jU 

The    Elements   of  Machine    Design.     W. 

C.  Unwin.  The  standard  all  around  treatise  on 
machine  design.  Contains  considerable  algebra, 
but  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra. 

Part  I.  General  Machinery.  459  4^x6?4  inch 
pages;  301  illustrations 9«."0 

Part  II.  Steam  Engine.  291  4%x69$-inoh  pages; 
174  illustrations SI.jO 

The      Mechanical      Engineer's      Pocket 

Book.  Kent.  1895  A  reference  book  of  rules, 
tables,  data  and  formulas  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author «5-00 

The  Mechanics  of  Machinery.  Alex.  B. 
W  Kennedy.  A  standard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign Useful  to  all  students  of  machinery,  but 
requiring  some  knowledge  of  mathematics  to  he 
fully  understood,  652  4^ x 7-inch  pages  ;  3.4  illus- 
trations   » J.  JO 

The  Modern  Machinist.  Usher.  1895.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods.  Illustrated  by  257  engravings  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  evert  me- 
chanic should  have.    322  49£x75£-ib.  pages. .•»•■" 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
An  introduction  to  the  study  of  theoretical  me- 
chanics.   Clear,  easily  understood.    11 1  B00K1OT 

beginners.  Numerous  problems  to  be  worked  out. 
264  4\4 x 714-inch  pages si.uo 

The  Steam  Engine.  Geo.  C.  V.  Holmes. 
1895  An  excellent  English  treatise  05  the  con- 
struction of  the  steam  engine.  Rule s  f. or  Propor- 
tions are  given  in  algebraic  signs.  528  4H  x6'g-„,n^1,J 
pages ;  212  illustrati. ms 


ii.OO 


Treatise  on  the  Richards  Steam  Engine 
Indicator  and  on  the  Development  and 
Application    of  Force    in    tile    Steam    t.ii- 

ein*.  Chas  T.  Porter.  1891.  Although  a  non- 
mathematical  book,  it  gives  an  excellent  outline  of 
the  Dhilosophy  of  the  -team  engine.  It  is  hard 
reading  and  should  he  attempted  only  by  'hose 
who  mean  business     2sr>  r/i.xs'.,  inch  pages.  .S3.no 

Ways  and  Means.  For  metal  workers,  model 
makers  watch  and  tool  makers  jewelers,  drafts- 
men etc.  This  book  is  written  by  our  correspond- 
ent A  11  Cleaves,  and  in  it  will  be  found  illustra- 
tions ami  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other 'manufacturing 
operations.  Very  many  things  will  be  found ^m  it 
of  -rent  value  to  every  machinist,  ton]  maker  and 
draftsman  158  4K,x7-inch  pages;  126 illustrations. 
Price 
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SILAS  HOWE,  Pres't  and  Tree 

ENOCH  PETERSON,  Vlce-Prea't  and  So 

The  Wm.D. Gibson  Co 

Mfrs.  of  Superior  Grades  of  Every  Description  of 

Car  Seat 
Air  Brake 
Trolley 
Coupler 
Engine  and  Valve 


SPRINGS 


Special  Springs  for  all  purposes 
Made  to  Order. 


For  Electrical  Lines,  Car  Builders, 
and  all  kinds  of  Machinery 

12  &  14  South  Jefferson  St.,  Chicago. 


PEAKING  about  net  results,"  the  Best 
Varnish  is  the  cheapest  in  the  end. 


"S 

VVTM.  HARLAND  &  SON'S 
English  Varnish 

is  the  best  because  it  is  DURABLE,  RELIABLE, 

Brilliant  and  Economical.  It  keeps  your 

cars  on  the  road  longer,  thereby  effecting  a  large 


saving. 


™  j    ^N*    ^^rf 


f%^»%%»%»»»%^»»»»»»»%<»»»%»»»»%»»%%%%%»»%%%%; 


w 


Dries  as  well  in  Summer  as  in  Winter. 

Don't  be  deceived  by  first  cost  —  but 
S  analyse  the  cheapness  of  our  varnishes 
I  from  your  own  test.  "NET  RESULTS 
',    EVERY  TIME."  J»jtjftjt^J»J»»J»jt 

*   We  want  to  send  you  samples  to  try.   j 


RITE  F.  C.  REYNOLDS,  Sales  Agent 
for  United  States  and  Canada, 

4  Gold  Street,  New  York, 


Or  our  "HOME  MISSIONARY »  will  call  on  you. 


•f^O'O-l 


Dueber-Hampden 

17  Jewel  Watches 

lead  the  World. 

Especially  desirable  for  railroad  service  or  where  accurate 

time  is  desired. 

Any  Watch  is  a  good  Watch 

until  you  look  for  time,  then  you  wish  it  was  a 

Dueber-Hampden  Watch 


made  at  the 


Dueber  Watch  Works,  Canton,  0. 


The  Dueber  Watch  Case  Mfg.  Co. 
Watch  Cases. 


We  make  the  complete  watch. 


Hampden  Watch  Compam 
Watch  Movements. 
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SECURE  MAXIMUM  SERVICE  FROM  YOUR  LOCOMOTIVES 


0 
0 
o 
o 

a 
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0 
0 
0 
0 
0 


0 


0 
0 


0 
0 
0 
0 
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By  having  them  equipped  with 


The  Detroit  Sight  Feed 
Lubricators- . -- 

The  No.  2  Improved,   Double  Sight  Feed,  delivers  the  oil  to  both 

steam   cylinders.      (This  style  is  made  in  3  sizes,  1  pint,  \l/z  pint  and  == 

1  quart.)  g 

The  No.  3,  Triple  Sight  Feed  (3-pint  size),  and  No.  4,  Triple  Sight 
Feed  ('/£  gallon),  oils  both  steam  cylinders  and  the  air  pump. 

The  Detroit  Air  Pump  Lubricator  delivers  oil  to  the  air  pump.  It 
is  of  "^-pint  capacity  and  has  a  record  of  over  1000  miles  to  once  filling.  s= 

These  Lubricators  deliver  the  oil  positively  and  regularly  to  the  steam  chests 
and  cylinders  under  all  conditions  and  against  highest  pressures.  Besides  protect- 
ing the  vital  parts  from  injury  by  friction,  and  increasing  the  efficiency  of  the 
locomotive,  they  effect  a  saving  in  oil  and  fuel  amounting  to  several  times 
their  cost  each  year.  == 

The  Pennsylvania  Railway  System  have 
about  5,000  of  these  Detroit  Locomotive 
Lubricators  in  constant  use.  ^ 

We  issue  a  large  catalogue  which  fully  describes  these  goods,  and  contains 
reduced  cuts  of  our  blue  prints,  showing  their  interior  construction.  It  will  be 
sent  to  any  part  of  the  world  on  application.  § 

Correspondence  Solicited.    All  Inquiries  Answered.  ===. 

Detroit  Lubricator  Co.,  Detroit,  Mich.,  U.  S.  A. 

^a0000=00000=00000=00000^00000=0000=0000=00000=00000=0000fe  =00000=00000= 


No.  2  Improved 


AM  STEEL  TIRES 


On  Locomotive  Driving  Wheels,  and  on  Stee1=Tired  Wheels, 
Give  the  Best  Results  for  Every  Variety  of  Service. 


The  Cast  Steel  Works  of  Fried.  Krupp,  Essen,  Germany, 

Cover  an  area  of  1,200  acres,  employ  about  25,000  men,  have  the  most  improved  plant,  and  stand  unique, 
from  the  fact  that  they  have  their  own  Ore  and  Coal  Mines,  Blast  Furnaces,  etc.,  and  that  every  stage  of 
manufacture  is  under  their  own  supervision,  and  are  not  (like  others)  dependent  on  the  open  market  for  a  mis- 
cellaneous assortment  of  crude  material;  which,  in  connection  with  75  years'  experience,  enables  them  to  turn 
out  a  product  of  a  very  superior  quality,  second  to  none,  and  at  the  same  time  the  different  grades  of  Steel 
are  always  of  the  sa?ne  uniform  quality. 

Crank  Pins,  Piston  Rods,   Spring  and  Tool  Steel,  Steel=Tired 
Wheels,  Axles,  Shafts  and  Steel  Forgings  up  to  70  Tons, 

Steel  Castings,  etc. 
Steel  of  Every  Description   Forged,  Rolled,  or  Cast  into  any  form 

or  article  desired. 


After  a  test  of  over  35  years,  the  "KRUPP  TIRE"  has  proved  itself  the  best  in  the 
market,  and  parties,  when  ordering  Locomotives,  would  do  well  to  insert  in  their  specifications 
that  "  KRUPP  TIRES  "  be  used  on  the  driving  wheels,  and  thereby  obtain  an  article  which 
will  give  entire  satisfaction. 

THOMAS  PROSSER  &  SON, 

15   Gold.  Street,  New  York. 
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The  Pratt  &  Whitney  Co., 

Hartford,  Conn. 

(#> 

Makers  of 

Machinery  and  Tools 

For  General  and  Railway  Hachine  Shops. 

Hachine  Tools,  Hilling  Hachines,    Drilling   Hachines,    Forg= 

ing   Hachinery,    Turret   Hachines,   Automatic  Weighing 

Hachines,  Punching  and  Shearing  Hachinery,  Hetal 

Band  Sawing  Hachines,  Hilling  Cutters,  Spiral 

Shear    Punches,    Hangers,    Coal    Handling 

Hachinery,    Hachine    Taps,    Dies    and 

Stocks,  Standard  Reamers,  straight 

and    taper,    Indicators,   Thread 

Gauges,     Hilling      Cutters, 

Twist    Drills,    Etc. 

Hodern  Hachine  Tools  for  manufacturing  on 
the  interchangeable  system, 
Locomotive      Work,     Electrical      Apparatus, 
Bicycles,    Typewriting   Hachines,    Sewing 
Hachines,  Guns,  Etc. 

Specially  designed  Hachinery  for  every  pur= 
pose  where  accurate,  rapid  and  economical 
production  is  essential.     .*. 

Send  for  an  Illustrated  Catalogue  and  Prices.  Correspondence 

Invited. 


4 


.  r#|($)<4h. 
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PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 

FOX  SOLID  PRESSED  STEEL  COMPANY,     ^^aXTffi0"^ 

JAMES  B.  BRADY,  General  Sales  Agent,  Havemeyer  Building,  NEW  YORK. 


XAlViftvtWl. 


*=H 


78 


10 


I  he  Butler 


The  Butler  Attachment,  with  yoke,  is  an 
absolute  spring  protector,  most  durable,  eco- 
nomical and  the  strongest  device  on  the  mar- 
ket. Over  200,000  cars  now  running  with  this 
attachment  in  every  variety.  Offers  the  most 
advantages  of  any  attachments  for  the  cost  of 
ordinary  stops.  Our  No.  68  is  the  best — up- 
to-date — write  for  working  drawings. 


Drawbar  Attachment' Lo, 


Cleveland,  Ohio. 


Coffin  Toughened  Process 


Cambria  Iron  Company, 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods — 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

|       t.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  NEW  YORK. 

•  •  • 

General  Office,  PHILADELPHIA. 


Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York.  STRUCTURAL  STEEL— 100  Broadway,  New  York. 
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•  •  •- 


The  Long  &  Allstatter  Company, 


-•  •  • 


Hamilton,  Ohio,  U.  S.  A. 


Our  Catalogue  comes  to  those 

interested,  by  return  mail. 


Over  350  styles 
and  sizes  for  all 
kinds  of  punch- 
ing and  shearing 
in  metal,  by 
power. 


Punching  and 

Shearing  Machinery 

for  Railroad  Shops. 


Single,  Double,   Twin,  Horizontal,  Angle  Iron,  Hand  or  Automatic  Spacing,  Gate 
or  Multiple,  Punches  or  Shears,  Belt,  Steam  or  Electrically  Driven,  for  all  purposes. 


•  •  •- 


-•  •  • 


s 

z 
o 

< 


MASON* 


►  MASON) 


MASON»<1 


The  Mason 


OIR  VALVES  AND  GOVERNORS  ARE 
STANDARD  ON  150  RAILROADS. 


rtrt 


REDUCING  VALVES  AND 
AIR-PIMP  GOVERNORS 


rstrt 


The  Mason  Air  Pimp  Governor  9 

Is  Interchangeable 
with  the  Westinghouse. 
No  change  in  the  pip- 
ing required,  as  our 
Governor  is  fitted 
with  couplings.     It  is 
now  standard  with 
the  Penna.  R.  R.,  C.  R.  I.  &  P., 
B.  &  A.  R.  R..  Fitchburg  and 
many  others. 


AAA 


The  Mason  Reducing  Valves   £ 

Are    furnished    with  couplings  suitable   # 
for   different   connections.  *\ 

Guaranteed  reliable.  #» 


The  Mason 

Regulator  Company,  1 


•r>c  r>Ci  oct 


■^MASONI 


Z 

9 

L>fMsrM»IASONf>tf>l;«r>un>MASONfMJf>l;» 


6  Oliver  SLreeL,  Boston,  Mass. 
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Keasbey    &   Mattison    Company's 

MAGNESIA  LOCOMOTIVE  LAGGINGS. 


ILI.l  SI  RATING      THE 


uiroved   api'LICation   of   MAGNESIA   SECTIONAL   LOCOMOTIVE    LAGGING 

TO   A   LOCOMOTIVE   AT   THE   P.    R.    R.    SHOrS,    ALTOONA,    1'A. 


SPECIFIC     INSTRUCTIONS 
MAGNESIA  LAGGING  TO  LOCOMOTIVES, 


ist.  Draw  the  wires  tightly  around  the  boiler,  but  not  so  tightly  but  that  the  hooks  can  be  put  underneath 
the  wires  with  ease.  f=   " 

2d.  Apply  the  first  block  of  Magnesia  Lagging  to  the  boiler  immediately  underneath  the  centre,  so  that  the 
laggers  or  other  mechanics  can  work  at  applying  the  Magnesia  Lagging  upon  both  sides  of  the  locomotive  at  the 
same  time.  Insert  the  curved  ends  of  the  hooks  underneath  the  wires  and  drive  them  with  the  block  tightly  against 
the  straight  edges  of  the  Magnesia  Lagging,  as  then  the  straight  ends  of  the  curved  hooks  will  press  firmly  upon 
the  top  or  exterior  surface  of  the  Magnesia  Lagging,  and  this  will  hold  the  Magnesia  Lagging  firmly  in  position. 

3d.  Next  place  another  block  of  the  Magnesia  Lagging  tightly  against  the  first  one,  as  this  secures  the  one 
edge  of  the  second  block  of  Magnesia  Lagging  firmly  against  the  first  one  ;  then  insert  another  curved  hook 
underneath  the  wire  and  drive  it  firmly  over  the  other  edge,  then  another  block  of  the  Magnesia  Lagging, [then 
another  hook,  and  so  on,  block  after  block,  until  all  the  blocks  are  firmly  in  place  and  all  firmly  secured. 

4th.  In  applying  the  last  block  of  Magnesia  Lagging,  turn  up  the  straight  ends  of  the  hooks,  insert  the 
block,  and  then  turn  the  tips  again  at  right  angles  and  hammer  them  down  carefully  and  firmly,  when  the  appli- 
cation will  be  completed. 

5th.  After  all  the  blocks  of  Magnesia  Lagging  are  firmly  in  place,  cut  the  steel  tape  (which  goes  over  all) 
into  a  suitable  length  for  bands,  and  draw  this  very  tightly  around  the  exterior  surface  of  the  Magnesia  Lagging 
and  thus  make  the  ends  thoroughly  secure.  This  renders  the  covering  firm  and  prevents  any  slipping  ofLthe 
Magnesia  Lagging,  thus  making  a  very  firm,  secure  and  strictly  first-class  job. 

Use  at  least  two  bands  of  the  steel  tape  to  each  length  of  the  Magnesia  Lagging.  When  the  lagging  is 
more  than  30  inches  long,  use  three  bands,  that  the  Magnesia  Lagging  may  be  held  rigidly  in  place. 

BE  CAREFUL  to  COUNTERSINK  for  RIVET  or  BOLT  HEADS,  as  the  blocks  of  Magnesia  Lagging 
will  be  injured  by  driving  them  with  a  hammer.  Wherever  driving  is  necessary,  place  a  piece  of  board  upon  the 
surface  or  edge  of  the  Magnesia  Lagging  and  tap  this  gently,  but  firmly,  thus  driving  it  home  without  injuring 
the  Lagging. 

COUNTERSINKING  can  best  be  done  with  the  sharp  corner  of  a  hatchet. 
The  blocks  may  be  cut,  like  wood,  to  any  shape  desired,  by  means  of  an  ordinary  saw. 

After  the  application  of  the  Magnesia  Lagging  is  finished,  go  over  all  the  work  with  a  stiff  brush,  when  the 
job  will  be  completed  and  left  in  good  condition  for  the  application  of  the  planished  iron  jacket. 
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Views  similar  to  tins  were  shewn  In  tin-  ruins  of  the  buildings  re  entry  destroyed  by  lire,  in  which  the  tanks,  steam  plpi  ivered  with 

MAGNESIA   SECTIONAL  COVERING   were  preserved  from  ruin,  at 

WASHBURN  A  MOEN  CO.  WIRE  WORKS, 


11.  DISSTON  .t  SON'S'  SAW  WORKS, 
Tacony,  Philadelphia 


THE  EVENING  STAR  BUILDING 
Washington   i>  i 


Woi   ■ 


Ruins  of  the  A.  W.  Eaton  Paper  Co.'s  Mill,  at  Lee.  Mass. 
SHOWING  FIRE-PROOF  CHARACTER  OF  THE  MAGNESIA  SECTION'AL  COVERINGS, 


View  of  boiler  of  Glen  Echo  Cafe,  on  Conduit  Road.  Washington.  D.  C.  which  was  completely  destroyed  by  fire.  November  19,  1S90. 

The  boiler  and  steam  pipes  covered  with  MAGNESIA  SECTIONAL  COVERING  were  the  only  things  saved  from  destruction.    The  boiler  with  the 

Magnesia  still  intact,  has  been  continuously  and  completely  exposed  to  the  elements  since  the  lire,  now  about  tour  vear^      Both  boiler 

and  covering  arc  still  in  a  good  condition,  and  the  owners,  Messrs.  E.  &  E.  Baltzley.  propose  now  to  use  the  old  coverings, 

which  have  passed  fire,  water,  frost  and  snow,  upon  the  boilers  of  the  new  restaurant. 

SHOWING  FIRE-PROOF  CHARACTER  OF  THE  MAGNESIA  SECTIONAL  COVERINGS. 
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TIRES 


Latrobe  Steel  Co. 

Locomotive 

and 

Car  Wheel  Tires. 

Weldless  Soft  Steer 

Flanges 

For  High  Pressure  Pipe. 

Principal  Office, 

Girard  Building,  Philadelphia,  Pa. 
N.  Y.  Office,  33  Wall  Street. 
Chicago,  Old  Colony  Building. 
St.  Louis,  Union  Trust  Building. 
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Plain  Miller. 


Cylindrical  Column  Design  with  and 
without  back  gear. 


A 

Modern 

Milling 

Machine 

at  a 

Fair 

Price. 

Plain, 

Honest, 

Efficient. 

$ 


Adapted  to  the  requirements  of  the  Modern  R.  R.  Shop. 
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You 

cannot 

Afford 

to  use 

a  Planer 

on 

Work 

this  Tool 

will 

Handle. 


List  Price,  without  back  gear,  $600.00.         List  Price,  with  back  gear,  $680.00 

W.  D.  FOrbCS  &  CO.,  Hoboken,  N.  J.,  U.  S.  A. 

130?  Hudson  Street,  (near  14th  Street  Ferry). 


Correspondence  Solicited. 


Send  for  Pamphlet  and  Discounts. 


Mention  "  Locomotive  Engineering:.' 
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Kalamazoo  Railroad  Velocipede  and  Car  Company, 


Kalamazoo,  Mich, 


Manufacturers  of  fifty  different  styles  of  Light  Railway  Cars, 
including  Steel  Velocipedes,  New  Railway  "Safety"  Section 
Hand  Cars,  Inspection  Hand  Cars,  Steam  Inspection  Cars, 
Gasoline  Motor  Inspection  Cars,  Rail  or  Construction  Cars, 
Push   Cars,  Cane  J* 

Cars,  Steel  Sugar  J*  K 

Wagons,  Metal  «*.* 
Surface  Cattle  J»J»J» 
Guards,  etc.  «*,*«*«* 


Railway    "Safety." 

Weight  only  55  lbs. 

Ball  bearings  and 

made  throughout 

similar  to  road 

bicycle. 

Furnished  with 

rubber  cushioned 

tires. 


Steel  Surface  Cattle  Guard. 

The   surest  and  safest  stock  turner  in  the 

market,  fast  taking  the  place  of 

old  style  pit  guards. 


K«- 


• 


Rail  or  Construction  Car. 

For  use  in  laying  track,  capacity 

10  to  12  tons. 


2  H.  P.  Gasoline  Motor  Inspection  Car. 

It  has  no  fire  exposed,  is  free  from  any  possibilities 

of  explosion,  ready  to  start  at  a 

moment's  notice. 

Capacity  2  or  3  inspectors,  speed  20  miles 

per  hour. 


Our  new  hand 
car  wheel  is  «* 
composed  of  but 
two  pieces,  tire 
is  shrunk,  on  to 
malleable  center. 
<*  There  are  no 
parts  such  as  «* 
bolts,  separate  «* 
hub,  etc.,  to  work 
loose.  e*  It  is  the 
Strongest,  Most 
Durable  and  J* 
MostEconomical 
Wheel  in  the.* 
market.  J*  Order  k  •- 
a  set  and  be  con- 
vinced of  superior  merit. 


j* Send  for  our  Red  Catalogue,  No.  JO, 
56  pages,  5  J  illustrations  of  the  best 
Light  Railway  Cars  made.  <*  <*  .*  .*  «J* 


Combination  Pleasure  or  Mail  Car. 
Capacity  four  men. 
Net  weight  260  lbs. 


IK 


Inspection  Car. 

Capacity  four  men.   Used  ex 

tensively  in  southern 

countries. 


Spiral  Spring  Roller  Bearing  Steel 

Velocipede. 

Weight,  120  lbs.    20-inch  driving^ 

wheels  with  rubber 

cushioned  tires. 

, *K 


1895  Standard  Section  Hand  Car 

Net  weight  500  lbs.,  platform 

6  ft.  x  4  ft.  4  in. 
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Fire  Brick 


FOR 

Locomotives, 
Stack  Linings, 
Boiler  Settings, 

Moulding-    Sand    and    General 
Railway  Shop  Supplies. 


Send^for  our  book. 

GARDEN  CITY 
SAND  CO., 

1010  SECURITY   BLDG., 
CHICAGO. 

Automatic  Molding  Machines* 


300  DAILY 
ONE 
MAN'S  WORK    _ 


PATTERN  SET  FOR 

CHRISTIE 

BRAKE  SHOES. 
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The  Tabor  Manufacturing  Co., 

Office  and  Works :  Front  and  Franklin  Streets, 
ELIZABETH,  N.J. 
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The  Palmer 

Car  Ventilator 

t 

The  only  system  ever  de- 
vised which  can  perfectly 
ventilate  a  car  when  full 
of  passengers,  so  as  to  be 

Absolutely  free   from 
Cinders,   Dust 
and    Draughts 

«$» 

and  have  an  abundance  of 
fresh    air.     It    is      ::      ::      :: 

Practical 
Effective 

Economical 
Ornamental 

Any  railroad  expert  can  have 
it  freely  for  the  road  he  repre- 
sents, if  he  will  improve  the 
methods  or  discover  anj-  de- 
fects in  its  practical  working 
when   properly  applied. 

Palmer  Car 
Ventilator  Co. 

Boston,  Mass. 
James  M.  Palmer,  Treas. 
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The    Fire    Proofl 


Baker  Car  Heaters. 


Hot  Water.  Non-Freezing,  Self  Regulating. 


■»■*•» 


Made    of    flexible     steel, 
one-quarter    inch    thick. 

Impossible  to  break  them. 

Impossible  to   burn   a  car 
with  them.    ." 

William  C.  Baker, 

(Successor  to  The  Baker  Heater  Co.) 


MANY  OTHER  STYLES. 

*** 

For  Extra  Large  Cars,  Two  Circula- 
tions of  Hot  Water  with  One  Fire. 

Small  Hot  Water  Heaters  for  Cable 
and  Electric  Cars. 

Special    Extra    Heavy    Fittings    for 
Baker  Heater  Work. 

*** 


Office,  143  Liberty  St., 

New  York  City. 


Robert  W.  Hunt, 


G.  W.  G.  Ferris  &  Co., 


John  J.  Cone, 


A.  W.  fiero. 


The  Robert  W.  Hunt  &  Co. 


Bureau  of  Inspection 
Tests  and  Consultation 

Inspection   of  Rails,  Fish  Plates, 
Cars  and  Other  Railway  Material 

▼ — ▼ 

37  The  Rookery,  Chicago 

Chemical  &  Physical  Laboratories 

Branch  Offices : 
HAMILTON  BUILDING.     -     -     PITTSBURG 
80  BROADWAY,      ....    NEW  YORK 
328  CHESTNU  T  ST.,      PHILADL  LPHIA,  PA. 
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Cutting  and  Threading 

Pipe 


Either  by  Hand    or  Power,  is  done  Easier,   Quicker  and  at  the 
Least    Expense,  using  the 


Armstrong 

Pipe  Threading  and  Cutting-Off 


IMPROVED 


Machines. 


HAND  OR  POWER. 


SIZES,    I  to  6  Ins. 


OUR  NEW  No.  1 ',  MACHINE  is  a  high-grade  Tool,  and  will  thread  and  cut 
pipe  from  one  to  four  inches,  inclusive.    It  is  operated  by  hand  or  power,  pref- 
erably the  latter  for  the  larger  sizes.      Weighs,  with  countershaft,   1,100 
a)  pounds,  and  is  furnished  complete  with  set  of  right-hand  dies. 

OUR  NEW  No.  3  MACHINE  cuts  and  threads  pipe  from  one  to  six  inches, 
"  inclusive.    Usually  operated  by  power.   Weighs,  with  countershaft,  about  1,450 
pounds.    Is  simple  and  compact  in  construction.     Gears  and  bearings  run  in 
oil  in  an  enclosed  chamber. 

THESE  MACHINES  WILL  ALSO  THREAD  AND  CUT  BRASS  PIPE. 


ARMSTRONG'S 


ADJUSTABLE 


STOCKS  AND  DIES 


No.  2  STOCK. 


Can  be  adjusted  to  the  variations  in  the  size  of  fittings.  Work  easier  and  accomplish  the  desired  results  in  less  time 
than  solid  dies.  The  ARMSTRONG  DIES,  being  made  in  parts,  can  be  more  perfectly  constructed ;  the  cutting  edges 
reached  more  directly;  the  work  done  with  greater  precision  and  uniformity. 
OUR  No.  2  STOCK  can  be  fitted  with  Dies  for  threading  either  Iron  or 
Brass  Pipe  or  Bolts,  and  the  No.  1  STOCK  either  Iron  Pipes  or  Bolts. 


These  goods  are  universally  acknowledged 
to.be  the  BEST  on  the  market. 

THEY  ARE  MANUFACTURED  FROM  THE  BEST  OF  MATERIAL,  AND  ARE 
^>;,THOROUGHLY  RELIABLF.    OUTFITS  OF  SEVERAL  SIZES. 

OUR    MACHINES   ARE    FURNISHED    WITH    AUTOMATIC    CUTOFF. 

CATALOCUE    FREE 
ON   APPLICATION. 

The  Armstrong  Mfg.  Co. 


139  Centre  St.,  New  York.  BRIDGEPORT,  CONN. 


NEW  No.  3  MACHINE. 


| 
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Lathe  for  Turning  Steel-Tired  Car  Wheels. 

Self-centering  chucks  to  grasp  the  axle  journals,  and  chuck  jaws  to  engage  the  tires,  are  provided,  in  order  that  the  power  of 
the  machine  may  be  fully  utilized.  The  use  of  these  chucks  and  chuck  jaws,  in  connection  with  the  patented  driving  dogs  attached 
to  the  centrally  driven  plates,  prevents  any  springing  of  the  axle  or  crowding  the  wheels  out  of  true  sideways. 

The  tool  slides  can  be  set  to  give  any  desired  coning  to  the  tread  of  the  wheels,  and  are  operated  by  hand  or  positive  power  feed. 

The  following  table  is  a  report  of  wort  accomplished  on  this  machine  in  several  shops  : 


ALLEN   WHEELS. 

PUT  IN  LATHE. 

COMPLETED. 

TIME  CONSUMED. 

One  Pair  3S  inch. 

5.30  p.  m. 

7.00  a.  m. 

1  hour  30  minutes. 

7.00  a.  m. 

8.20  a.  m. 

1  hour  20  minutes. 

8.20  a   m. 

9.30  a.  m. 

1  hour  10  minutes. 

g.30  a.  m 

11.25  a-  m* 

1  hour  55  minutes. 

11  25  a.  m 

1.42  p.  m 

1  hour  32  minutes. 

1.42  p.  m. 

3.18  p.  m. 

1  hour  36  minutes. 

3  18  d.  m. 

4.50  p.  m. 

1  hour  32  minutes. 

Seven  pairs,  I0  hours  35  minutes. 

Average  time  consumed  per  pair  in  turning,  1  hour  30  minutes.    The  last  four  pairs  turned  were  harder  than  the  average  wheel. 

Cahpenng  attachments  can  be  furnished  if  desired. 

THE    POND   MACHINE   TOOL   COMPANY, 

PLAINFIELD,  K.  J. 

MANNING,  MAXWELL  &  MOORE,  Sales  Agents, 

111  4ND  :i3  LIBERTY  STREET,  NEW  YORK  CITY;    60  S.  CANAL  STREET,  CHICAGO,  ILL  ;    424  TELEPHONE  BUILDING,  PITTSBURG,  PA. 


Ashcroft  Manufacturing  Co, 


The  largest  Steam  Gauge  Works 
in  the  World. 


TRUE    TO    START    WITH -AND 
STAYS   SO. 


SPECIALTIES. 
Double  Tube  Bourdon  Pressure  Gauges 

for  Steam,  Water  or  Ammonia. 

Tabor  Indicators. 

Brown's  Adjustable  Pipe  Tongs. 

Packer  Ratchets.     Pipe  Stocks  and  Dies. 
Pipe  Fitters'  Tools. 

4<.,™n™p.         «  ^n  .  MOVEMENT   NO  CONNECTION  TO 

Ashcroft  Gauges  are  Dust-proof,  Accu-  back  of  case. 

rate  and  the  standard  everywhere. 


MANNING,   MAXWELL  &  MOORE, 

Railway  and  Machinists'  Tools  and  Supplies. 

m-113  Liberty  St.,  NEW  YORK.     60  S.  Canal  St.,  CHICAGO.     424  Telephone  Bldg.,  PITTSBURGH.  Pa. 
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The  Metropolitan 

Double  Tube 
Locomotive  Injector, 


Designed  for  the  severe 
service  of  modern  Loco- 
motives. 


Will  work  at  all  steam  pressures,  from  25  lbs.  to  250  lbs.,  without  any  adjustment  of  the  steam  or  water  supply  for  varying 
pressures.  Used  on  the  leading  railroads  throughout  the  United  States.  By  actual  use  it  has  been  demonstrated  that  these 
injectors  are  more  reliable  under  the  varying  steam  pressures,  under  high  and  low  steam  pressures,  and  the  cost  of  main- 
tenance is  less  than  any  other  injector  on  the  market.  These  injectors  take  water  at  145  degrees  Fall.  Made  interchangeable 
with  standard  makes. 

THE  HAYDEN  &  DERBY  MFG.  CO. 

1  r  1  Liberty  St.,  NEW  YORK.        60  So.  Canal  St.,  CHICAGO.       424  Telephone  Bldg.,  PITTSBURGH,  Pa. 


Consolidated  Safety  Valve  Co. 


SOLK    MANUFACTURERS 

RICHARDSON  -  ASHCROFT 


Pop  Safety  Valves 

They   are    adopted   as  the   Standard  on   leading 
Railroads. 


Made  under  the  Well-known  Richardson 
and  ashcroft  patents. 


Best  Muffler  Made. 

Sample  sent 
on  trial. 

OFFICES    AND    SALESROOMS: 

in  Liberty  Street.  NEW  YORK.       60  So.  Canal  St.,  CHICAGl  '. 
424  Telephone  Bldg..  PITTSBURGH.  Pa. 


MANNING,   MAXWELL  &  MOORE, 
General  Railway  Supplies,  HI  Liberty  St.,  NEW  YORK.  U.  S.  A. 
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The  Dickson  Locomotive  Works, 


Scranton,  Pa. 


Builders  of 


Locomotives  for  Standard  and  Narrow  Gauge 
Railroads,  Logging  and   Mining  Purposes. 

Compressed  Air  Locomotives. 

♦♦• 

New  York  Office:    100  Broadway.     The  Dickson  Manufacturing  Company. 


C.  H.  ZEHNDER,  President. 
L.  F.  BOWER,  Secretary  and  Treasurer. 
DC  COIRCY  MAY,  General  Manager. 
J.  II.  CAMPBELL,  Manager. 
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Richmond  Locomotive  and  Machine  Works, 

Richmond,   Virginia. 

Builders  of 

High-Class  Locomotives 

for  every  service, 

Single  Expansion  or  Compound, 

To  our  own  designs  or  to  the  requirements  of  purchasers. 


Have  you  investigated  the 


Richmond  Compound? 
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Baldwin  Locomotive  Works, 


Buruham,  Williams  &  Co. 

Philadelphia,    Pennsylvania. 


Established 

i  S3 1. 

Annual 

Capacity, 

1 000. 


Design, 

Materials, 

Workmanship 

and 

Efficiency 

Guaranteed. 


Single   Expansion  and  Compound  Locomotives. 

Broad  and  Narrow  Gauge  Locomotives. 


Mine  and   Furnace 
Locomotives. 


Compressed 

Air 
Locomotives. 


Electric    Locomotives    and 
Electric  Car  Trucks 

Adapted    to    every  variety  of  service,    and   built 

accurately     to 


Steam    Cars    and    Tramway 
Locomotives. 

Oil    Burning    Locomotives. 


\ 

nr'Pil 

'k 

G      S  .  G  -    M       CO  . 
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■ 

y 

3 

gauges     and 
templates  after 
standard  de- 
signs or  to  railroad  companies'  drawings. 
Like  parts  of  different  engines   of  same 


Rack-Rail 
Locomotives. 


class  perfectly  interchangeable. 

Burnham,  Williams  &  Co., 
Philadelphia,      -      -       Pennsylvania,    U.S  A. 
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R.  S.  Hughes, 

President. 

G.  E.  Hannah, 

Treasurer. 

G.   H.   Longbottom, 

Secretary. 

Reuben  Wells, 

Superintendent. 

\ 


< 


Rogers 

Locomotive 

Company 


of 


Pater son,  N.  J. 
44  Exchange  Place,  New  York. 


Builders  of 


1 


Locomotive  Engines 
and  Tenders    

of  every  description, 

And  Railroad  Machinery. 


\ 
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All  Staybolts  give  warning 
when  Broken. 


The  Solid  Staybolt 
in  this  way. 


The  "Falls  Hollow" 
in  this  way. 


One  broken  "Falls  Hollow  Stay- 
bolt"    will    prophesy    trouble   at 
once  and  keep  on  repeating  the  story 
until  it  is  fixed.     One  broken  solid  bolt 
leads  to  another,  and  in  grim  silence  a 
mine  is  laid  and  exploded.     The  Falls  Hollow 

Staybolt  is  just  as  good  a  bolt  as  any  made — the  best  "  charcoal  iron  "- 
sesses  in  addition  the  self  inspection  and  warning  features. 


-and  pos- 


"An  Inspector  that  inspects." 


Falls  Hollow  Staybolt  Co., 
Cuyahoga  Falls,  0.,  U.S.A. 
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«  ^  y<*  I  v  safety  Mw 


Is  the  pioneer  and  is  the  best. 


The  Coale  Muffler  Pop  Safety  Valve  ... 

Is  the  standard  on  leading  railroads  and  power  plants  in  the 
United  States.  Specify  our  valves  on  your  new  locomotives 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and  Safety  Valve  Company, 

Charles  &  Lexington  St.s.,  Baltimore,  Md. 


r^kXJL    S.  R^EEVES,      Philadelphia. 

PHOSPHOR  BRONZE  S.  *  locomotive-car  bearihgs 

BRASS  and    PHOS.   BRONZE    CASTINGS    from    V*  lb.  to  5,000    lbs.  in     WEIGHT. 


Brooks  Locomotive  Works,  Dunkirk,  n.y. 


F.  H.  Stbtxns,  Pres 
K.  -I-  Gro98,  Vice  iTes 


M.  I..  Hinman,  Treaa 

T  M.  Bequbmbouro   Sei   \ 


cm     \ 

tJL/ 


David  Russell,  Supt. 
H.  Tandy,  Ass'l  Supt. 


BUILDERS  OF   LOCOMOTIVE  EN- 
GINES FOR  ANY  REQUIRED 
SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeability ,  and  all  work  fully  guaranteed. 

Compound 
*    Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


CARBON  STEEL  COMPANY,  Pittsburgh,  pa. 

MANUFACTURERS  OF 

OPEN    HEARTH    ^^  £?  g  L  PLATES  FOR  ALL  PURPOSES. 

SPECIALLY    SUITED    FOR    LOCOMOTIVE    FIREBOXES    AND    BOILERS. 

PARTICUIi  AH  S    SENT    OBT     APPLICATION. 

909  Havemeyer  Bldg.,  New  York.  1413  Fisher  Bldg.,  Chicago.  505  Union  Trust  Bldg.,  St.  Louis. 


New  York  Office, 
Taylor  Building, 
39  Cortlandt  St. 


BEMENT,  MILES  &  CO., 

PHILADELPHIA,  PA. 


MANUFACTURERS  OP 


Chicago  Office, 
1534  Marquette  Bldg 


Metal  IVorktng  Machine  Tools, 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 

Boiler  Shops,  Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 


Steam  and  Hydraulic 

RIVETING  MACHINES 


u 


qqq'     Chart,  the  Car  Chart  and   the  Colored  Air-Brake  Chart 
///       for   50   cents.    «g<j£*g*g<Jiit*g«£«£*gig*£ 
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Lead  Screw  Stay-Bolt  Cutter. 

This  is  the  machine  that  Jim  Skeevers  used  to  cut  his  accurately-threaded 
stay-bolts.  We  make  them  single  headed  as  well,  but  where  much  thread- 
ing is  done  the  two-head  machine  is  best  —  one  man  runs  both  heads. 

True  threads  cannot  be  made  on  a  bolt  cutter  that  depends  on  the  die 
to  pull  the  work  into  the  head  —  a  lead  screw  does  the  business. 

This  machine  will  remove  at  one  cut  as  much  stock  as  a  good  lathe 
will  take  in  ten  cuts.  It  will  thread  bolts  up  to  8  feet  in  length,  from  3-8 
inch  to  2  inches  in  diameter,  either  right  or  left  hand  threads,  and  tap  to 
match,  and  make  true  threads  all  the  length  of  the  bolt  all  the  days  of  the 
year. 

The  "Acme"  head  and  dies  are  an  important  feature  of  all  our  bolt 
cutters.  We  guarantee  threads  from  this  machine  as  perfect  as  can  be  cut 
on  any  lathe. 

Ask  for  Skeevers'  Catalog. 

The  Acme  Machine  Company, 

Cleveland,  Ohio. 
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WM.M'CONWAV.   Prcj.d«nt. 

C  P.  KRAUTH.  Secretary. 

A  J  DRAKt.Suponnt«nd«nt 


facturersoj 

ALLEABLE  I  RON  CASTINGS 

^)Sole  Manufacturers  Of 

/    THE  JANNEY  COUPLER 

C  FOR  PASSENGER  AND  FREICHT  CARS 

/b/fy  r/fj/tf//  Sf     V.I.  YA: 

i/)///,s/jJ//Y///'.  (/h.  


LOCOMOTIVE  SPRINGS 

WITH    PATENT    V    SHAPE    BANDS. 


Manufactured  by    A.      FRENCH     SPRING     CO. 


A.  FRENCH,  GEO.  W.  MORRIS,  D.  C.  NOBLE, 

Pre8.  Gen.  Mgx.  Sec.  and  Treat 

J.  E.  FRENCH,  P.  N.  FRENCH, 

Vice-Pres.  Gen'l  Supt 

k  <?0&  SP% 

K    \^V    PITTSBURGH,  PA.        u  (//) 

^*         Chicago  Office,  1414  Fisher  Bldg.  "t 

MANUFACTURERS  OF 

Elliptic  and  Spiral  Springs 

OF  ALL  DESCRIPTIONS. 


THE  TROJAN  CAR  COUPLER  CO. 

(Troy.N.  Y. 

Mf     n     TVDF"     The  knuckle  may  be  thrown  open  for  coupling  by  the  hand  rod  at  the  side  of  the  car,     WORKS'  East  St.  Louis.  III. 
•  \,«   D.    I   I  r  L.  rendering  it  unnecessary  for  trainmen  to  go  between  the  cars  to  open  the  knuckle.  I  Smith's  Palls   Ontario,  Can. 


TROY,  N.  Y. 

New  York  Office :  49  Wall  Street. 

Chicago  Office :    1030  Monadnock 

Building. 


Get  nne  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manufactued  * TYLER ™BE AND PIPE «>.,  Washington,  Pa. 

^m |^^ — mm^ „.^ aM^ — m^^ mmm^ .^ ^ mmmm         GEO.  E.  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


Westinghouse  Electric  &  Manufacturing  Co., 


Manufacturers  of 


...   I'll  I  Mil  ROM,  PA.  ... 

The  Tesla  Polyphase  Alternating  System  of  Electrical 
Transmission,  by  which  Power,  Incandescent  and 
Arc  Lighting  may  be  Supplied  from  the  Same  Circuit. 


Standard  Systems  for 
Electric  Light  and 

fffn         ■  -  ■ 

*f»     Power  Distribution  in 


Cities,  Factories, 


d       New  York,  120  Broadway.  ♦♦♦♦♦♦♦♦♦  *f  MUlS     and     MittCS. 

Boston,  Exchange  Building.  Pittsburgh,   Westinghouse  Building.      fflWfl(W(WWriWft«WW(MrtWfl  

Buffalo,  N.Y.,  8  Erie  Co.  Bank  Bldg.    St.  Eouis,  American  Central  Bldg. 
Charlotte,  N.C.,  36-38  College  St.       San  Francisco,  Mills  Building. 
Chicago,  New  York  Life  Building.        Syracuse.  N.Y.,  Bastable  Building. 
Philadelphia,  Girard  Building.  Tacoma,  Wash.,  102  S.  10th  Street. 

Westinghouse  Electric  Co.,  Ltd., 

32  Victoria  Street,  London,  S.W.,  England. 
32  Avenue  de  I'Opera,  Paris,  trance. 


ffa    The  Westinghouse  Electric  Railway  System,  which  is  the 
rt«,    Most   Durable,  Economical   and    Efficient  on  the   Market. 

For  Canada,  address, 

AHEARN  &  SOPER,  Ottawa,  Ont. 
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SAMS 

SAMSt 

SAMS 


Cheap, 

Simple, 

Durable. 


Sams  Automatic 
Coupler. 


SAMS 

•  SAMS 

SAMS 


SAMS 

SAMS< 

SAMS 


SAMS 
•  SAMS 
SAMS 


TTisan  object  to  use  the  SAMS  on  Railroads  whether 
I  heir  cars  are  interstate  or  not,  as  it  has  proven  much 
cheaper  than  the  old  link  and  pin  in  the  saving  of  links  and 
loss  of  Pins.  It  is  the  cheapest  automatic  Coupler  now  in 
the  market  30  Railway  Systems  are  using  it,  most  of  them 
have  been  using  the  M.  C.  B.  or  Vertical  Plane.  Where  rail- 
roads make  their  own  draw-bars  the  cost  per  car  will  not 
exceed™;:  00.  Solidity  of  patent  and  as  to  its  meeting  the 
reauhements  of  the  law  has  been  passed  upon  by  the  associa- 
tions This  is  the  only  Automatic  Coupler  proving  entirely 
Xactorv  on  narrow  gauge  cars,  as  it  has  all  the  vertical 
and  latera  motions  of  the  Sid  link  and  pin.  It  is  the  only 
nractical  coupler  that  can  be  used  to  advantage  on  coal  car, 
company  carfand  others  too  nearly  wornoutto^,t 
advisable    to    apply    the    too  expensive    \  ertical    Plane. 
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SAMS 

#SAMS 

SAMS 


General  Office: 
516    EQUITABLE     BUILDING, 

DENVER,  COLORADO. 

LOU.  D.  SWEET, 
General  Manager. 


• 

SAMS 

SAMS«- 
SAMS 


SAMS 
— »SAMS 

SAMS 
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SEND  TOR 


CATALOGUE   AND   PRICE   LIST 

P  ARMSTRONG 
PATENT 
TOOL 
HOLDERS 


Turning,   Planing  and 
Boring  Metals. 

OVER  100.000  IN  USE. 
Manufactured  only  by 

Armstrong  Bros. 
Tool  Co. 

98  W.  Washington    St., 
Chicago,  III. 


Armstrong  Tool  Holder,  No.  7. 

This  size  is  made  offset 
Right  and  Left. 

The   Right   hand    tool 
can   be   used   for    heavy 
boring,  such  as  Locomo- 
tive Tires,   Car  Wheels, 
Piston  Rings,  etc. 
A  pair  of  these  tools  will 
[  take  the  place  of  a  dozen 
31   forged  tools. 
-   -  ■•       Especially  adapted  for 
the    economical     use    of 
self-hardening  steel. 


Chicago,  January  l,  1897. 
Mr.  Railway  Official: 

Dear  Sir  :  — Please  send  tracer  after  the  following,  at  once  : 

On  June  1,  1S96,  we  shipped  to  the  Lake  Shore  &  Michigan  Southern 
Railway,  care  E.  Elden,  M.  M.,  Buffalo.  N.Y.: 

One  No.  2  Armstrong  Patent  Tr  ol  Holder. 

Three  "    3  

Two     "    4             "                  '*           "            "' 
One      "    6  "  

On  July  1st,  to  L.  S.  &  M.  S.  Ry.,  to  J.  O.  Bradeen,  Norwalk,  O.: 

One  No.  4  Armstrong  Tool  Holder. 

On  July  1st,  to  L.  S.  &  M.  S.  Ry.,  to  W.  L.  Gilmore,  Elkhart,;ind.: 

Two  No.  1  Armstrong  Tool  Holders. 
1,       >(    2  ..  11  11 

"    3 

"     4 

"     5  "  " 

..     6  .1  ..  .1 

On  September   1st,  to  L.  S.  &  M.  S.  Ry.,  to  E.   Elden,  Buffalo,  N.  Y.: 

One  No.  5  Armstrong  Tool  Holder. 
Three  "   6  "  "  " 

On  September  1st,  to  L.  S.  &  M.  S.  Ry..  to  J.  O.  Bradeen,  Norwalk,  O.: 

One  No.  3  Armstrong  Tool  Holder. 
••    6  Right  Offset     " 
"    6  Left 

On  October  1st,  to  L.  S.  &  M.  S.  Ry..  to  A.  A.  Bradeen,  Cleveland,  O.: 

One  No.  3  Right  Offset  Tool  Holder. 

•'      -     3  Left  

"    3  Straight  "  " 

::  :;  «    :;         ;:     ;;  • 

On  October  1st,  to  L.  S.  &  M.  S.  Ry.,  to  J.  O.  Bradeen,  Norwalk,  O.: 
Two  No.  3  Armstrong  Tool  Holders. 

One    "     3  Right  Offset  '•  ■' 

..      ..     3  Left         ..        ..  .. 

"     7  Right      "        " 

On  November  1st,  to  L.  S.  &  M.  S.  Ry.,to  J.  O.  Bradeen,  Norwalk,  O.: 

Two  No.  6  Straight  Tool  Holders 
One      "    6  Right  Offset  Tool  Holder. 
"    6  Left 

On  November  1st,  to  L.  S.  &  M.  S.  Ry.,  to  E.  Elden,  Buffalo,  N.  Y.: 

One  No.  2  Armstrong  Tool  Holder. 
..      ..    ^  1. 

On  December  1st.  to  L.  S.  &  M.  S.  Ry.,  to  A.  A.  Bradeen,  Cleveland,  O.: 

One  No.  6  Straight  Tool  Holder. 

On  December  1st,  to  L.  S.  &  M.  S.  Ry.,to  W.  L.  Gilmore,  Elkhart,  Ind.: 

One  No.  1  Right  Offset  Tool  Holder. 

..        "    3        '.'.  !i  i.  .'" 

Two    "    3  Left 
'•    4 

One      '*    5 
1,        ..    T        11  .-  .1 

"    1  Straight  " 
"        "    3        "            "           "            " 
"    6        "  

On  December  11th,  to  L.  S.  &-M.  S.  Ry..  to  J.  O.  Bradeen,  Norwalk,  O.: 
Two    No.  8  Boring  Tools. 

"        "    q       '*  '" 

Three   "   n        "  " 

Although  many  of  the  above  tools  were  sent  subject  to  approval  not 
one  has  been  returned  to  us. 

The  following  letter  we  think  will  show  the  reason  why  it  is  that  the 
foremen  and  workmen  take  to  the  Armstrong  Tool  Holder  : 

Norwalk,  O.,  Dec.  7,  1896. 
Armstrong  Bros,  Tool  Co..  Chicagt 

Gentlemen  :  Through  the  courtesy  of  Mr.  R.  H.  Kennedy.  General 
Foreman  of  the  Lake  Shore  Shops  in  this  city,  we  have  had  our  attention 
called  to  the  advantages  of  your  Tool  Holders  and  System.  We  have 
looked  over  the  pamphlet-catalog  and  have  decided  to  place  an  order 
as   follows  : 

Two  No.  1.  One  No.  ?,  One  No    <  Staight  Armstrong  Tool  Holders. 
"    1    k  it!  ht  Offset  Armstrong  Tool  Holders. 
'•       "    1    Left 
One     "   g    Armstrong  Boring  Tool, 
i.  T1  1.  >•  .. 

Hoping  to  receive  prompt  service,  which  we  will  reciprocate,  we  are, 

yours  truly, 

NORWALK  FOUNDRY  &  MACHINE  CO., 

A.  W.  SIDWELL,  Secretary. 

WE  WANT  TO  SEND    EVERY    RAILWAY    MASTER   MECHANIC  A  SET  OE 
THESE  TOOLS  ON  30  DAYS'  TRIAL. 
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New   37-inch    Boring   and   Turning    Mill. 

This  is  our  New  37'  Boring  and  Turning  Mill,  and  has  the  following  features  that  should  appeal  to  the  buyers  and  users  of  strictly 
first-class  tools  : 

The  main  frame  is  of  the  box  girder  type,  combining  strength  and  rigidity,  two  essential  features  in  the  construction  of  a  tool  of  this  class. 

The  driving  mechanism  is  situated  at  the  back  of  the  machine,  thus  avoiding  any  liability  of  becoming  injured  by  chips  or  careless  handling 
of  the  work  while  putting  on  or  taking  off  of  the  machine. 

The  cone  has  four  speeds,  and,  in  connection  with  the  two  speeds  of  the  countershaft,  gives  16  changes  of  speed  to  the  table,  a  range  that 
col  ers  to  the  best  advantage,  all  work  that  the  machine  will  accommodate. 

The  rail  is  of  the  box  girder  form  and  has  wide  bearings  on  the  column  ;  it  is  raised  ami  lower  The  saddles  are  made  right  and 

left  so  that  the  boring  bars  may  be  brought  close  together. 

The  boring  bars  are  of  steel  and  octagonal  in  section,  and  the  rack  by  which  they  are  operated  is  integral  with  the  bar.  The  bars  may  b( 
set  over  at  any  angle  independently  and  are  ci  ranter-balanced. 

The  feed  is  of  the  well. known  friction  disk  arrangement,  has  a  wide  range  and  can  be  quickly  adjusted. 

All  gears  are  accurately  cut  from  the  solid,  and  all  are  steel. 

The  countershaft  has  tight  and  loose  pulleys,  V;  diameter  for  3*  belt,  and  should  run  120-1S0  revolutions  per  minute. 

Swings  37',  will  take  under  rail  29  ,  range  of  boring  bar  18",  range  of  feed  o  to  jV  has  four-step  cone  for  3*  belt. 

THE  DAVIS  &  EGAN  MACHINE  TOOL  CO. 

Successors  to  THE  10DGE  &  D*VIS  MACHINE  TOOL  CO. 

Works,    CINCINNATI,    OHIO,    U.S.A. 


NEW  YORK, 

107  Liberty  Street. 


CHICAGO, 

68  and  70  South  Canal  SI 

PHILADELPHIA. 

1  1  N'orth  Seventh  St. 


ST.  LOLIS. 

720  Xorth  Second  St. 


BOSTON. 

:.c  Federal  Street. 


SAN    FRANCISCO. 

Corner  Mission  and  Fremont. 
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SHOWING  APPLICATION  BETWEEN  ENGINE  AND  TENDER. 


Moran  Flexible  Steam  Joint  Company. 


HENRY  U.  FRANKEL,  Pres. 


rfc 


Louisville,  Ky. 


r\tfl 


<$> 
«$> 

Interesting  Literature,  just  from  the  ^ 

Press,  concerning:  this  appliance,       *  *  X 

-shall  we  send?  ♦♦♦ 

f$»  rtrt  rstrt  f\1b  fst«  ntn  flh  «1b  «to  ctrt  «trt  rtfl 


Wherein  this 
Joint  Excels: 


All  metal  connections. 

Absolutely  flexible. 

Positively  steam  tight 

under  any  pressure. 

Indestructible  short  of 

wreck. 

No  delays,  no  repairs. 

Steam,  oil,  hot  ashes, 

or  dirt  does  not  affect 

its  life. 

First  cost  is  the  only 

cost. 


Sectional  view;  shows 

Automatic  Relief 

Trap. 


f$»  r$»  (Wj  r$»  r&ri  wj  tW)  (WJ  f$»  f$» 

<$><$><$,  Special  Joint 

J£  for  Steam  Heating  con- 
,|,  nection  between  Engine 
<$»    and  Tender. 
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Not  the  Lowest  Priced,  but  Cheapest  in  the  End. 


.... 


■< 


When  ordering  Hydraulic  Jacks,  Punches, 
Roller  Tube  Expanders,  specify 


BASE  JACK. 


Dudgeon's 


Latest 
Improved 


Patents  on  the 
Hydraulic  Jack. 

July  8,  1851. 
Aug.  I,  1865. 
April  15,  1873. 
I  eh.  2,  1882. 
Jan.  23,  1883. 
May  6,  1884. 
Nov.  17,  1885. 
Nov.  17,  1885. 
Jan.  12, 1886. 
Sept.  13,  1887. 
Sept.  13,  1887. 
July  5, 1892. 


ELEVATING  HYDRAULIC  CRANK  PIN  AND  SMALL  WHEEL  PRESS. 


TRAVERSING   JACK. 


HVDRAILIC    HEAD   PINCH 


SMALL   WHEEL   PRESS. 


All  correspondence  will  receive 
prompt  and  careful  attention. 


Original  inventor, 

Patentee  and 

Manufacturer  of   the 

Hydraulic  Jack, 

and   Controller    of    all 

Patents. 


I    Wheel  Presses 


and 


IMPROVED   TLBE   EXPANDER. 


Direct   Acting 
Steam  Hammers 


Richard  Dudgeon,  24-26  Columbia  St.,  New  York  City. 
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Established  J  842. 


The. 


Arcade  File  Works, 

Makers  of 

Improved  Increment  Cut  Files* 


The  Arcade  File  Works  are 
the  only  File  Works  in  the 
world  using  Natural  Gas 
throughout  their  plant.  i 


Sg»gK«~j 


New  York  City: 
97  Chambers  St. 
Chicago:  118  Lake  St. 
W         Works :  Anderson,  Ind. 

y  &**    e^*    ^** 

SAMUEL  W.  ALLERTON,  Pres. 
C.  C.  CLARKE,  Sec.  &  Treas. 
A.  WEED,  Vice-Pres.  &  General  Manager. 


All  Arcade  Files  have  Weed's  Improved 
Increment  Cut,  which  insures  sharp  cut- 
ting and  wearing  qualities. 

We  guarantee  our  Improved  Increment  Cut 
Files  to  cut  faster  and  wear  longer  than  any 
on  the  market.    Although  we  have  been  urged  to 
buy  unsuccessful  file  plants,  and  thus  reduce  com- 
petition, we  have  preferred  to  build  the  most  modern 
file  works  in  existence  and  equip  it  with  the  latest  in- 
ventions in  file  machinery.       Our  marvelous  growth 
has  demonstrated  most  emphatically  that  our  method  of 
concentrating  the  highest  mechanical  talent  on  one  modern 
plant,  instead  of  renovating  old  ones,  is  the  successful  policy 
to  adopt. 

When  buying  always  ask  for  "ARCADE  BRAND." 

There  are  no  files  "just  as  good."     Arcade 

Files  are  guaranteed. 


Look  at  this  file  lengthwise 
in  a  slanting  direction. 
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Phoenix   Pneumatic  Tools. 


>0  Phoenix  Pneumatic 


o 
o 
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Tools. 

"0 


o 
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twenty-six   of  the   leading  railroads,   all  of  the  prominent  bridge  builders, 


•OOt^C^OC^OOOOOO  Phoenix    Pneumatic   Tools. <*<*0<-»<X-»<X*0<*<*»  i*« 
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Phoenix  Pneumatic  Tools.^^K^ 


View  taken  at  the  Lebanon  Boiler.  Foundry  and  Machine  Co/S  Works,  at  Lebanon,  Pa  .  showing  the  utility 

of  our  Compressed  Air  Drills  and'  Caulking  Tools  Eoi  outside  work.    Work  shown  was 

over  ioo  feet  outside  of  boiler  shop. 

C.  H.  Haeseler  &  Co., 

....Makers  of.... 

Everything    in    the  way  of  Pneumatic    Equipment. 

Compressed  Air  Tools  for  Drilling,  Reaming,  Tapping, 
Countersinking.  Expanding  Boiler  Flues,  Caulking 
and  Chipping,  Beading  Flues,  Sifting  Sand,  Hoisting, 
Scaling  Armor  Plates,  Cutting  and  Carving  Stone, 
Die  Sinking,  Cutting  Stay  Bolts,  Etc.,  Etc.     .•     .'     .' 

1026-1030  Hamilton  Street, 

Philadelphia,  Pa., 

U.  S.  A. 

Export  Selling  Agents, 

Manning,    Maxwell   &    Moore, 
111-113  Liberty  St.,  New  York. 

Catalogue  for  1S97,  containing  views  of  our  tools  in  operation  upon  different  classes  of  work,  will 
be  ready  for  issue  February  1st.     Send  for  a  copy.     It  will  interest  you. 

Katalog  fiir  1S97  enthaltend  Ansichten  unserer  Werkzeuge  in  Operation  in  verschiedenen  Klassen 
von  Arbeit,  wird  am  1.  Februar  zum  Versandt  fertig  seiu.  Fraget  um  eine  Copie.  Er  wird  Euch 
mteressiren. 

Le  catalogue  a  1S97.  contenant  les  vues  de  nos  outils  en  operation  vers  divers  ouvrages,  serez 
pret  pour  sortir  du  premier  Fevrier.     En  envoyez  demander  un  exemplaire,  que  vous  interesserez. 

Catologo  por  1897  conteniendo  vistas  de  nuestra  herramientas  en  operacion  sobre  diferent  clases 
de  trabajo.     Pronto  por  uso  Febrero  de  1.     Mande  V.  por  eopia,  habra  interes  para  V. 


Can  refer  to  hundreds  of  concerns  using   these  tools  daily. 
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Phoenix 


Pneumatic  Tools. 


»<"•  Phoenix  Pneumatic  Tools. 
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Prentiss  Tool  &  Supply  Co. 


New  York,  115  Liberty  Street, 
Chicago,  62-64  S.  Canal  Street. 


GENERAL  SALES  AGENTS  FOR 
LEADING   AMERICAN  MACHINE 
i  BUILDERS *^ 


The  Equipment  of  Railroad    Shops  with 

Modern  Up-to-Date  Labor  Saving 

Machinery  a  Specialty. 


Correspondence  with 
those  contemplating-  the  buying 
of  Machine  Tools  of  any 
description  requested. 
Machinery  in  stock  for 
Immediate  delivery. 


LOCOMOTIVE    ENGINEERING. 


148 


t 


f  "Utica  Steam  Gauges  stand  for  «j 

5  all  that's  best  in  gauges,  and  carry  a  j 

6  guarantee  that  guarantees.  t 
«*S  ♦♦♦  ii 


«  Utica   Steam   Gauge   Company, 


h 

i 


70-72  Fayette  Street, 
Utica,  N.  Y. 


♦  ♦  ♦ 


Utica  Locomotive  Gauge,  No.  6. 
Utica  Cab  Gauge  for  Heating,  No.  3. 
Utica  Air  Brake  Gauge. 


9 

c 

a 
6 


5 
t 

A      !G^~     Our  famous  Watch  Chain  Steam  Gauge  "  sent  on  receipt 
I 


I 

1 


of  eight  2c.  stamps. 
<»  UTICA  <I<J<1<J<»<k»<h>I 


<$»- 


-rifrt- 


The «  smillie  - 


r«fr~~~iJF 


M.  C.  B.  Coupler 

Only  4  Pieces. 


S.  J.  Meeker, 


The  simplicity  and 
W  great  strength  of  the  \ 
locking  device  makes 
It  impossible  to  jolt 
this  coupler  open,  as 
the  locking  pin  must  be  raised  5  inches  before  the  knuckle  is 
released.  The  S  shaped  knuckle  with  locking  pin  forms  a 
double  lock  which  will  draw  any  train  even  if  pivot  pin  is  lost. 

TRADE 

COUPLES  BY  SLOW  IMPACT. 

riARK. 

The  Smillie  Coupler  and  Manu'fg  Co., 

Office  and  Works: 
91  Clay  St.,  Newark.    New  York,  39  Cortlandt  St. 


Malleable, 
Grey  Iron  & 
Brass 

Foundries. 

Received  Highest  Award  at  World's 
Columbian  Exposition. 

<■$> 

Refined  Malleable 
Castings  made  from 
Air  Furnace  and 
Cupola. 

RAILROAD  WORK 
a  specialty. 


Correspondence  Solicited. 


Clay,  Spring  and  Ogden  Streets, 


t$n 
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Cooke  Locomotive  and  Machine  Co<t 

Paterson,  N*  J.f  U«S*A* 
Builders  of  Locomotives,  Simple  and  Compound* 
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^ahd  Rolling  Stock- 


Vol.  X. 

New   Passenger    Locomotives   for  the 
New  York  Central  &  Hud- 
son River  Railroad. 

The  accompanying  cut,  from  photo- 
graph of  engine  928,  and  specification, 
illustrate  and  describe  one  of  a  lot  of 
eight-wheel  passenger  locomotives  re- 
cently built  by  the  Schenectady  Locomo- 
tive Works  for  the  New  York  Central  & 
Hudson  River  Railroad  Company. 

The    engines   were    built     to   specifica- 


[Trade-Mark  Registered.] 


NEW  YORK.   FEBRUARY,  1807. 

ing  boxes  are  of  solid  magnus  metal.  The 
driving  wheels  are  cast  of  gun  iron.  The 
piston  rods  are  extended  through  front 
cylinder  heads — a  practice  which  has  been 
found  very  advantageous  by  Mr.  Buchan- 
an— reducing  to  a  minimum  the  trouble 
with  wear  of  cylinders  and  broken  piston 
rods. 

There  were  ten  engines  in  the  above  lot, 
five  of  which  had  drivers  78  inches,  as 
shown  by  cut  and  specification,  while  five 


No.   2. 

through  the  streets  of  Syracuse,  a  dis- 
tance of  about  i'/z  miles,  in  compliance 
with  that  city's  ordinance  limiting  the 
speed  to  eight  miles  per  hour.  Deducting 
ten  minutes  for  the  time  in  running  the 
iJ/2  miles  in  Syracuse  and  three  minutes' 
stop  at  Utica,  leaves  the  running  time 
from  the  city  limit  of  Syracuse  to  Albany 
two  hours  and  seventeen  minutes.  De- 
ducting the  il/z  miles  in  Syracuse  from 
the   total    distance     leaves     146.34    miles, 


tions  and  drawings  prepared  by  Mr.  Wm. 
Buchanan,  superintendent  of  motive 
power  and  rolling  stock  of  the  New  York 
Central  &  Hudson  River  Railroad,  and 
though  somewhat  similar  to  those  previ- 
ously designed  by  Mr.  Buchanan,  and 
which  are  rendering  such  efficient  ser- 
vice, possess  many  features  of  marked 
improvement. 

As  will  be  seen  from  the  specification, 
the  boilers  of  the  new  engines  have  a  very 
large  heating  and  grate  surface — a  very 
important  feature  in  fast  heavy  traffic, 
and  one  which  Mr.  Buchanan  has  always 
advocated.  The  driving  and  truck  jour- 
nals are  of  very  large  si?e.  while  the  driv- 


BUCHANAN'S    LATEST   FLYER. 

were  duplicates,  excepting  having  driv- 
ers 70  inches  diameter. 

All  these  engines  are  in  fast  service  on 
the  celebrated  "Empire  State  Express." 
the  Fast  Mail,  and  the  Chicago,  St.  Louis 
&  Cincinnati  Limited  trains,  and  have  al- 
ready made  some  exceptionally  fast  time 
on  these  trains. 

On  December  1st  one  of  the  engines. 
No.  924,  made  the  run  with  train  No.  50 — 
the  "Empire  State  Express."  east — from 
Syracuse  to  Albany,  a  distance  of  147.^4 
miles,  in  two  hours  and  thirty  minutes, 
including  a  three-minute  stop  at  Utica. 
together  with  a  slow-down  going  through 
Schenectady     and    a     slow-down     going 


which  made  a  speed  of  sixty-four  miles 
per  hour  for  the  146.34  miles,  not  allowing 
for  slow-down  through  Schenectady. 

GENERAL    DIMENSIONS. 

The  following  are  a  few  of  the  leading 
particulars  about  the  engine: 

Weight  in  working  order — 136.000 
pounds. 

Weight  on  drivers — 90.000  pounds. 

Wheel  base,  driving — 8  feet  6  inches. 

Wheel  base,  rigid — 8  feet  6  inches. 

Wheel  base,  total — 23  feet  11  inches. 

CYLINDERS 

Diameter  of  cylinders — 19  inches. 
Stroke  of  piston — 24  inches. 
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Kind    of   piston   packing— 3-ring,    cast 

iron. 

Kind    of    piston    rod    packing— U.    =■ 

metallic. 

Size  of  steam  ports— 18  inches  by  ilA 

inches. 
Size  of  exhaust  ports— 18  inches  by  2% 

inches. 
Thickness  of  bridges— I  %  inches. 

VALVES. 

Kind  of  slide  valves— Richardson  bal- 
anced. 

Greatest    travel     of     slide    valves— 5/2 

inches. 

Outside  lap  of  slide  valves— 1  inch. 
Inside    lap   of    slide   valves— Line    and 

line.  . 

Lead  of  valves  in  full  gear— 1-16  inch. 
Kind     of    valve   stem    packing— U.    S. 
metallic. 

wheels,  ETC. 
Diameter  of  driving  wheels  outside  of 
tire— 78  inches. 

Material  of  driving  wheels,  centers- 
Gun  iron. 

Diameter  and  length  of  driving  jour- 
nals (material  hammered  iron)— 9  inches 
diameter  by  12^  inches. 

Diameter  and  length  of  main  crank  pin 
journals  (crank  pins  hammered  iron)— 
S]/2  inches  diameter  by  S1/^  inches. 

Diameter  and  length  of  side  rod  crank 
pin  journals  (rods  steel)— 4/2  inches 
diameter  by  3V2  inches. 

Engine  truck,  kind— 4-wheel,  rigid  cen- 
ter, with  spring  side  bearings. 

Engine  truck  journals  (axles  iron)  — 
6J4  inches  diameter  by  \oVa  inches. 

Diameter   of   engine   truck   wheels— 36 

inches. 

Kind  of  engine  truck  wheels— Krupp 
No.  3,  with  O.  H.  tire  2^  inches  thick, 
held  by  retaining  rings. 

BOILER. 

Style— Wagon  top. 

Outside  diameter  of  first  ring  (smoke- 
box   jacketed)— 60   inches. 
Working  pressure— 190  pounds 
Material  of  barrel  and  outside  of  fire- 
box— Carbon  steel. 

Thickness  of  plates  in  barrel  and  out- 
side of  firebox— Throat,  V%  inch;  balance, 
9-16  inch. 

Horizontal  seams— Butt  joint,  sextuple 
riveted,   with   welt   strip   inside  and   out- 
side. 
Circumferential  seams— Double  riveted. 
Firebox,  length— 108^  inches. 
Firebox,  width— ifiVt  inches. 
Firebox,     depth— Front,     7AlA     inches; 
back,  s8'/4  inches. 

Firebox,  material— Carbon  steel. 
Firebox   plates,   thickness— Sides,    5-16 
inch;   back,    5-16   inch;   crown,    K    incn: 
tube  sheet,  9-16  inch. 

Firebox,   water  space— 4  inches   front, 
3  inches  sides,  3  to  AlA  inches  back.  ^ 

Firebox,     crown     staying— 5  x  J^-inch 
crown  bars,  welded  at  ends. 

Firebox,   stay  bolts— Brown     &    Co.'s 
U.  S.  iron,  V&  inch  and  1  inch  diameter. 


Tubes,  material— Charcoal  iron,  No.  II, 

W.  G. 

Tubes,   number — 288. 

Tubes,  diameter— 2  inches. 

Tubes,  length  over  tube  sheets— 12  feet 
il/s  inches. 

Fire  brick  supported  on— Water  tubes. 

Heating  surface,  tubes— 1,809.56  square 

feet. 

Heating     surface,     water    tubes— 12.93 

square  feet. 

Heating  surface,  firebox— 158.23  square 

feet. 

Heating  surface,  total— 1,980.72  square 

feet. 

Grate  surface— 30.69  square  feet. 

Exhaust  pipes— Double. 

Exhaust  nozzles— 3^4  diameter. 

Smoke  stack,  inside  diameter— 16 
inches. 

Smoke  stack,  top  above  rail— 14  feet  8 

inches. 

Boiler  supplied  by— Two  monitor  in- 
jectors, No.  10  R.  S.,  No.  9  L.  S. 

TENDER. 

Weight,  empty— 43,220  pounds. 

Wheels,  number  of— 8. 

Wheels,  kind— Krupp  No.  4,  with  O.  H. 
tire  2H  in=hes  thick-  held  by  retaininS 
rings. 

Wheels,   diameter— 36  inches. 

Journals,  diameter  and  length  (axles 
iron)—  \Vi  inches  diameter  by  8  inches. 

Wheel  base— 15  feet  io'/2  inches. 

Tender   frame— 6/2  x  4  x  ^-inch    angle 

iron. 

Tender  trucks— Railroad  company  s 
style,  wood  bolster,  side  bearing,  front 
and  back. 

Water  capacity— 4,5°o  U.   S.  gallons. 
Coal  capacity— 17,000  pounds  (8^ tons). 
Total  wheel  base  of  engine  and  tender— 
48  feet  9^2  inches. 

Total  length  of  engine  and  tender— 58 
feet  AAi  inches. 

Engine  equipped  with:   Double-riveted 
mud  ring;  two  3-inch  consolidated  muffled 
safety  valves;  Westinghouse  automatic  air 
brake  on  drivers,  tender,  and  for  train; 
Westinghouse    air    signal;     95/2-inch    air 
pump;   asbestos   cement   boiler   lagging; 
Gould  pilot  and  long-shank  tender  coup- 
ler; water  scoop  on  tender;  piston  rods 
extended   through   front  cylinder  heads: 
Nathan  No.  9  triple-sight  feed  lubricator; 
springs  made  by   Schenectady   Locomo- 
tive Works;  round  case  headlight;  Amer- 
ican steel  brake  beams  on  tender;  Ross- 
Meehan  shoes. 

%    i    « 

An  improved  form  of  boiler  check  has 
been  patented  by  Mr.  Chas.  Linstrom. 
master  mechanic  of  the  Yazoo  &  Mis- 
sissippi Valley  Railroad  at  Vicksburg, 
Miss.  It  consists  essentially  of  a  check 
valve,  having  an  extended  stem,  to  which 
is  attached  a  spring  that  holds  the  valve 
to  its  seat  and  can  be  adjusted  by  means 
of  a  nut  to  any  tension  which  may  be  de- 
sirable. This  will  prevent  checks  sticking 
off  the  seat. 


Russian  Railways. 

BY    W.    J.    M'CARROLL. 

I  do  not  remember  ever  reading  any- 
detailed  account  of  the  railroads  in  Rus- 
sia, and  thinking  it  might  be  interesting 
to  the  many  readers  of  "Locomotive  En- 
gineering" to  hear  something  of  this 
country,  I  will  therefore  attempt  to  give 
a  description  of  the  right  of  way,  track, 
locomotives,  cars,  etc.  In  the  first  place 
it  may  be  well  to  form  some  comparison, 
by  size  to  the  United  States,  as  to  area  in 
square  miles,  population,  miles  of  railroad 
and  miles  of  telegraph  lines. 

Russia  in  Europe  and  Asia  has  a  popu- 
lation of  112,976,900;  area  in  square  miles, 
8,457,289;  number  of  miles  of  railroad, 
about  23,000;  number  of  miles  of  tele- 
graph lines,  105,000.  Population  of  the 
United  States,  62,622,250;  area  in  square 
miles,  3,581,885;  number  of  miles  of  rail- 
road,' 181,000.  .  .  By  this  comparison 
it  will  be  seen  that  the  United  States  has 
50,345,750  less  population,  and  is  4,875,- 
404  square  miles  less  in  area.  But  the 
United  States  has  158,000  miles  more  of 
railroads. 

Railroad  building  for  a  number  of  years 
was  practically  at  a  standstill,  and  was 
mostly  owned  and  controlled  by  private 
companies.  In  1890  and  1891  the  govern- 
ment began  to  assume  control  of  all  the 
railroads,  and  now,  with  a  few  exceptions, 
all  are  under  government  control.  There 
is  at  present  nearly  10,000  miles  of  road 
under   construction. 


TRACK   AND   RIGHT   OF   WAY. 

The  oldest  line  in  Russia  is  between  St. 
Petersburg  and  Moscow.  It  is  609  versts 
long  (403  miles)  and  is  known  as  the 
Nicholas  Railroad,  so  called  after  Em- 
peror Nicholas,  who  gave  consent  to  build 
the  line,  and  decided  on  the  route  by  tak- 
ing a  ruler  and  drawing  a  straight  line 
on  the  map  between  St.  Petersburg  and 
Moscow.  It  has  been  in  operation  fifty- 
one  years.  It  is  the  only  all  double-track 
line.  The  country  through  which  it  passes 
is  mostly  fiat  and  uninteresting. 

The  right  of  way  of  all  lines  is  kept  per- 
fectly  clear   of  trees   and  brush,   ditches 
kept  clean,  banks  well  sodded.    The  lines 
in  general  in  the  north  and  interior  are 
practically  straight  and  level,  while  in  the 
southern   section  they  have  many  heavy 
grades  and  sharp  curves.    The  bridges  are 
overhead  girder  style,  and  from  appear- 
ance are  unusually  strong,  from  the  size 
of  girders  and  truss  rods.     Many  of  the 
wooden    bridges   are   being   replaced   by 
stone  arches.    The  rails  are  of  the  Amer- 
ican pattern;  30  feet  long,  56  and  66  pounds 
per  yard.     Gage  O'f  track,  5  feet.     Rails 
jointed  together  by  angle-bar  fish  plates, 
with  four  ^-inch  bolts.  Cross-ties  are  6  to 
8  inches  thick,  10  inch  face,  and  9  feet  long. 
Rails  fastened  to  ties  by  T-head  spikes  and 
lag  screws,  some  few  tie  plates  being  used. 
Rails  laid  with  even  joints.    Ties  spaced  30 
to  40  inches,  center  to  center.     Spring  rail 
frogs  and  split  switches  are  in  general  use. 
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All  along  the  line  one  will  see  sign  boards 
indicating  the  change  of  grade.  The  posts 
are  10  feet  high  and  have  two  arms  on  top. 
One  arm  is  marked  for  the  variation  of 
grade,  while  the  other  is  marked  for  the 
distance  of  the  variation.  When  the  track 
is  level,  the  variation  board  is  in  a  horizon- 
tal position  and  marked  zero,  and  the  dis- 
tance board  marked  the  number  of  feet 
level.  Then,  if  the  grade  is  descending, 
the  variation  board  will  be  inclined  down- 
ward at  an  angle  of  15  degrees  and  marked 
1.8  in  212,  indicating  a  down  grade  of  1.8 
feet  in  212  feet,  and  so  on  if  the  grade  is 
ascending. 

Not  too  much  could  be  said  in  favor  of 
the  general  appearance  of  the  track,  as  it 
is  mostly  all  stone  and  gravel  ballast, 
some  places  3  feet  thick.  The  edging  of 
ballast  is  very  accurately  laid  in  a  straight 
line  by  women  and  children.  The  clear- 
ing from  edge  of  ballast  to  ditch  or  edge 
of  bank  is  in  many  places  kept  swept 
clean.  While  the  appearance  of  the  track 
is  so  good,  it  cannot  be  classed  as  good 
riding  track,  on  account  of  the  ties  being 
placed  so  far  apart  and  the  rails  light. 

The  stations  and  office  buildings  are  of 
brick  or  stone,  large  and  commodious, 
with  unusually  long  and  wide  platforms. 
Around  each  station  will  be  found  a  fine 
garden,  some  as  large  as  5  and  6  acres. 
Through  the  gardens  they  have  nice 
walks,  flower  beds,  shade  trees,  fountains, 
band  stands,  etc.  These  gardens  are 
fenced  in  by  fencing  made  from  old  con- 
demned fish  plates  and  bolts,  bolted  to- 
gether in  many  different  designs  which 
are  quite  unique,  but  expensive.  They 
also  make  fences  from  old  worn-out  flues. 
The  pickets  are  cut  in  3-foot  lengths,  flat- 
tened and  sharpened  on  one  end  for  the 
top;  the  railing  is  made  from  the  whole 
length  of  flue,  all  bolted  together  by  $i- 
inch  bolts.  Mostly  all  platforms  are  low; 
that  is,  about  10  inches  above  the  track. 
The  edge  is  made  by  laying  old  rails, 
bolted  together,  on  a  stone  foundation, 
with  tie  rods  running  back  to  the  build- 
ing to  keep  them  in  place.  The  space  is 
then  filled  in  with  stone  and  cement, 
rolled  smooth  on  top,  making  a  good 
substantial  platform. 

One  cannot  help  observing  the  many 
uses  old  rails  arc  put  to  in  buildings;  they 
are  used  for  girders  and  beams  through- 
out a  building,  for  roof  and  awning  sup- 
ports; in  many  shops  and  engine  houses 
they  are  used  for  columns  for  girder  sup- 
ports; they  are  riveted  together,  base  to 
base,  and  are  set  in  castings  cored  out  to 
fit. 

CARRIAGES    OR    l'\SSENGER   CARS. 

These  cars,  like  all  others,  are  all  shapes 
and  styles.  One  would  naturally  think 
the  companies  were  trying  to  make  a  col- 
lection of  different  style  of  cars.  They 
are  all  9  feet  wide,  but  vary  in  length  from 
20  to  54  feet.  They  can,  however,  be 
classed  as  superior  to  any  European  cars. 
These  cars  are  divided  into  three  classes — 


first,  second,  third.  The  outside  of  the 
first-class  car  is  painted  blue;  second- 
class,  yellow;  third-class,  green;  plainly 
lettered,  without  any  striping.  Some  cars 
are  partitioned  off  in  the  center — one  sec- 
tion for  first-class  passengers,  the  other 
for  second-class — these  are  painted  one 
half  yellow,  the  other  half  blue;  and  the 
same  combination  for  second  and  third 
class — these  are  painted  half  yellow  and 
half  green.  The  second-class  cars  are 
the  most  favored,  and  are  uncomfortable, 
from  the  fact  of  always  being  crowded. 

The  entrance  to  all  cars  is  on  the  end 
by  platform.  Usually  the  aisle  is  to  one 
side.  Three  persons  can  sit  comfortably 
on  the  wide  side,  and  one  on  the  narrow 
side. 

All  the  first-class  cars  are  finely  fin- 
ished, inside  and  out.  Some  are  all  com- 
partments (eight  in  number),  while  many 
have  compartments  in  one  end,  aisle  on 
one  side;  the  other  end  contains  ten  chairs 
and  one  end  seat;  by  unfolding  the  chairs 
they  can  be  converted  into  couches.  In 
each  compartment  there  is  sitting  room 
for  six  people,  and  only  sleeping  room 
for  four.  The  seat  is  one  berth,  while  the 
back  is  on  hinges,  and  is  raised  up  and 
supported  by  a  swinging  brace;  this  is 
then  converted  into  another  berth,  so  in 
each  compartment  there  are  four  berths 
which  are  quite  comfortable.  There  is 
also  a  cushion  pillow,  and  as  almost  every 
traveler  in  European  countries  carries  a 
blanket  and  often  a  pillow,  a  good  night's 
rest  can  be  had. 

These  cars  also  contain  ladies'  and  gen- 
tlemen's lavatories  and  closets.  They  are 
poorly  ventilated,  and  poorly  lighted  by 
candles.  No  drinking  water.  Heated  by 
steam  from  a  special  boiler  car  in  the 
middle  of  the  train.  Double  windows 
dropping  down,  floors  carpeted,  and 
everything  kept  perfectly  clean. 

The  second-class  cars  are  arranged  simi- 
larly inside,  but  only  have  two  compart- 
ments in  the  center  and  four  seats  in  each 
end,  the  backs  swinging  up  to  form  sleep- 
ing berths;  seating  capacity  for  forty- 
eight  people,  and  sleeping  capacity  for 
thirty-six.  They  are  also  poorly  venti- 
lated and  poorly  lighted.  The  third- 
class  cars  have  wooden  benches  with 
backs  to  swing  up  and  make  a  lying-down 
place;  these  are  very  dirty  and  very  poorly 
lighted. 

Some  of  the  cars  have  two  pairs  of 
wheels,  some  three,  and  a  number  of  first 
and  second  class  now  have  four  wheels 
and  double  truck  and  can  be  called  good 
riding  cars.  All  cars  have  screw  coup- 
lings with  safety  chains  and  spring  buf- 
fers. They  are  also  equipped  with  West- 
inghouse  automatic  brake.  Conductor's 
valve  in  each  car,  and  sealed.  Conduc- 
tor's bell  or  whistle  rope  carried  on  hooks 
near  the  roof  on  outside  of  car. 

(    \Ks    AND   WAGONS. 

Th.  n  does  not  appear  to  be  any  stand- 
ard at  all  in  any  class  of  cars,  as  they  are 


all  shapes  and  sizes.  The  average  box  car 
is  15  to  22  feet  long,  9  feet  wide,  and  a 
capacity  of  8  to  15  tons,  and  has  two 
pairs  of  wheels.  The  flat  cars,  16  to  23 
feet  long,  9  feet  wide,  capacity  8  to  18 
tons. 

Recently  some  new  flat  cars  were  put 
in  service  on  the  Nicholas  line,  35  feet 
long,  9  feet  wide,  capacity  24  tons.  The 
frames  on  these  cars  were  made  of  10- 
inch  channel  iron,  four  ij^-inch  truss- 
rods,  four  wheel  trucks  with  pressed-steel 
frames.  The  Vladicaucase  railroad  has 
been  putting  new  oil-tank  cars  in  service, 
(illustrated  on  page  150)  which,  for  de- 
sign and  appearance,  are  superior  to  any 
we  have  on  the  American  lines.  These 
tanks  are  6  feet  in  diameter,  38  feet 
long;  the  frame  or  body  of  the  car 
is  made  of  two  10-inch  channel  irons  and 
two  12-inch  channel  irons,  well  cross- 
braced  and  riveted,  and  have  two  i]/z- 
inch  and  two  2-inch  truss  rods.  The  tanks 
have  heavy  angle  irons  riveted  on  the  un- 
der side,  and  these  rest  on  timbers  run- 
ning the  whole  length  and  securely  bolted 
to  the  channel  iron  frames,  which  are 
about  4  feet  wide.  There  are  no  side- 
walks or  running  boards  on  these  cars. 
They  have  four  wheel  trucks  with  pressed- 
steel  frames.  All  wheels  have  wrought- 
iron  centers  with  steel  tires  and  Mansell 
retaining  ring.  Screw  hand  brakes  are 
connected  to  one  truck. 

LOCOMOTIVES. 

They  have  a  great  variety  of  engines, 
many  of  the  old  inside-cylinder  six-wheel 
engine,  and  makes  from  England, 
France,  Belgium.  Austria,  Germany,  Rus- 
sia, America — from  Grant  and  Baldwin. 
They  are  of  all  shapes,  styles  and  sizes, 
and.  as  a  rule,  could  be  called  neat  and 
clean;  many  are  models  of  cleanliness. 
They  have  for  several  years  past  been  get- 
ting many  new  engines  of  German  and 
Russian  make,  all  two-cylinder  com- 
pounds; some  with  link  valve  gear,  and 
many  with  the  Joy  valve  gear.  The  two- 
cylinder  compounds  have  not  given  the 
satisfaction  expected,  and  have  been  a 
great  source  of  annoyance  by  giving  out 
on  the  road. 

A  great  number  of  new  Baldwin  (Vau- 
clain  compounds)  locomotives  have  been 
put  in  service  the  past  year  in  different 
sections,  and  from  the  tests  made  with  the 
German  and  Russian  makes  of  two-cylin- 
der compounds  and  the  new  Baldwins  of 
equal  size  and  weight,  the  American  en- 
gines have  been  in  the  lead  in  every  in- 
stance. These  engines  are  running  side 
by  side  in  exactly  the  same  service,  and  all 
the  enginemen  are  free  in  expressing  their 
views  as  to  the  choice  of  the  Vauclain 
cylinder  engines,  as  they  are  called.  The 
men  claim  they  are  more  comfortable, 
easier  to  ride,  easier  to  handle,  and  they 
can  see  all  parts  without  getting  under,  as 
all  the  other  makes  of  engines  have  the 
slab  or  plate  frames. 

Nearly   all     engines     are   now   burning 
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The  back  boiler  head  has  asbestos  lag- 
ging and  a  heavy  iron  casing  closely  fitted 
to  all  bolts  and  fittings.  The  cabs  are 
made  of  heavy  sheet  iron,  well  braced, 
large  and  roomy,  but  doors  and  windows 
small.      I  1  fireman  stand  on  a 

level  with  the  de<  k.  Mostly  all  passenger 
engines  an  ed  with  speed  record- 

ers, many  of  the  Boycr  make.  The  speed 
gage  is  always  placed  in  easy  view  of  the 
engineer. 

SIGNALS. 

Not  much  attention  has  been  given  to 
interlocking  and  semaphore  signals  until 
lately.  Now  some  of  the  lines  are  about 
equipped,  but  to  no  degree  of  perfection 
as  on  American  lines.  All  stations  have 
a  semaphore  with  distance  signal  worked 
by  single  wire.  Cross-over  and  yard 
switches  are  always  attended  by  a  man. 
At  a  number  of  switches  leading  from  the 
main  line  to  a  side  track,  they  have  a 
padlock  to  prevent  the  lever  from  being 
tampered  with,  and  also  a  large  lock  in 
the  center  of  the  track  which  is  spiked  to 
one  of  the  cross-ties,  and  this  is  bolted 
into  the  switch  rod  by  the  switch  tender, 
who  carries  the  key,  which  is  about  10 
inches  long  and  weighs  several  pounds. 
In  switching  and  making  up  of  trains, 
all  signals  are  given  by  sound;  that  is, 
the  switchman  has  a  tin  horn  which  he 
blows,  and  the  engine  driver  is  obliged  to 
repeat   this   signal   by    whistle   before   he 


naphtha  oil  for  fuel,  with  excellent  re- 
sults. This  oil  is  the  refuse  from  the  first 
refining,  and  costs  about  40  cents  per 
barrel.  This  oil  is  also  used  for  general 
lubricating  purposes. 

I  saw  a  number  of  new  compound  two- 
cylinder  engines,  Russian  make,  that  were 
burning  wood.  In  these  days  of  modern 
locomotive  building  it  appeared  quite  a 
novelty  to  see  a  wood-burning  compound 
engine  with  a  large  balloon  stack. 

All  engines  now  in  passenger  service 
are  equipped  with  the  automatic  air  brake. 
Engines  in  freight  service  have  the  hand 
screw  brake,  and  the  last  new  ones  the 
American  steam  brake.  All  the  driving 
boxes  and  tender-truck  journals  are  lubri- 
cated by  wool  wicking  feeders,  and  have 
good  success  with  it.  None  of  the  engines 
have  bells,  but  instead  have  two  whistles. 

The  engines  are  finely  painted;  the 
wheels  red,  frames  black;  jacket  and  cabs 
green,  with  a  fine  black  stripe;  the  inside 
of  cabs  nearly  white,  or  a  cream  color. 
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moves  or  stops  the  engine.  He  is  also 
obliged  to  sound  the  whistle  three  short 
blasts  after  the  engine  is  stopped.  One 
can  easily  imagine  the  music  in  a  yard 
where  there  are  six  or  eight  engines 
switching.  All  switch  lights  are  red, 
white  and  green,  and  have  about  the 
same  indication  as  in  America.  The  tail 
or  rear-end  lights  are  red  and  green,  and 
are  very  large,  about  12  inches  in  diame- 
ter. 

MISCELLANEOUS. 

Naturally,  most  all  employes  are  na- 
tives; a  few  Germans  can  occasionally  be 
found  as  engine  drivers,  and  a  number  of 
shop  foremen  are  Germans. 

I  might  mention  at  this  point,  in  reply 
to  the  numerous  letters  received  from 
American  railroad  men  inquiring  for  posi- 
tions on  the  Russian  railroads,  that  there 
is  no  show  whatever  unless  he  under- 
stands  the   language   and   is    satisfied   to 


holding  a  green  flag,  and  from  general 
appearance  she  is  well  fed. 

One  can  often  see  women  and  girls 
working  on  the  track,  placing  stone  edg- 
ing on  ballast,  weeding,  etc.  Through 
the  southeastern  section  it  is  more  com- 
mon to  see  them  at  work,  and  it  can  be 
often  seen  where  they  have  their  babies 
playing  on  a  blanket  or  sheepskin  beside 
them  while  at  work;  can  also  see  the 
babies  in  a  box  or  bag,  suspended  by  a 
rope  from  the  limb  of  a  tree  in  the  shade, 
swinging  back  and  forward  as  contented 
as  can  be.  During  a  severe  snowstorm, 
when  the  track  is  likely  to  be  blocked,  they 
turn  out,  men,  women  and  soldiers,  to 
shovel  snow. 

Water  tanks  are  usually  built  of  brick 
and  stone  foundations,  18  feet  high.  The 
iron  or  wooden  tubs  are  incased  by  a 
respectable-looking  building  of  an  old 
design,  resembling  somewhat  the  tower  of 


which  equals  1,167  yards,  or  593  yards 
less  than  the  United  States  mile.  The 
foot  has  twelve  divisions,  called  inches, 
and  this  inch  has  six  divisions.  The 
foot  equals  13.75  United  States  inches. 
The  metric  system  is  used  for  scale  draw- 
ings and  shop  work.  All  weights  are  cal- 
culated by  the  pood,  which  is  40  pounds, 
or  equal  to  36.8  American  pounds. 
Samara,  Russia. 


There  is  in  use,  in  the  erecting  shop  of 
the  Schenectady  Locomotive  Works,  a 
new  form  of  experimental  electric  lamp, 
made  by  the  Edison  people.  When  seen 
at  a  distance,  it  looks  like  an  ordinary  arc 
lamp;  but  on  closer  inspection,  it  is  a 
small  double  truncated  cone,  in  which  two 
carbons  are  used — the  same  as  in  an  arc 
light.  It  is  in  the  same  circuit  as  the  in- 
candescent lights,  and  a  current,  equal  to 


put  in  longer  hours  for  less  pay.  The 
enginemen  work  from  eight  to  ten  hours 
per  day  and  receive  about  125  roubles  per 
month;  this  will  be  equal  to  about  $64 
American  money. 

The  section  hands  are  divided  into 
gangs,  about  the  same  as  in  America; 
but  instead  of  four  and  five  men  in  a 
gang,  they  have  about  ten  men,  one  boss, 
one  clerk  or  time  keeper.  These  men 
go  to  work  in  the  summer  at  4  A.  M., 
have  tea  8  to  8:30  A.  M.,  breakfast  12  to 
I,  and  work  to  8  P.  M.;  and  receive  40 
to  50  kopecks  per  day.  which  equals  to 
20  to  25  cents  in  American  money.  The 
section  boss  is  usually  provided  with  a 
nice,  neat  house  to  live  in,  and  keeps 
boarders.  The  house  is  always  at  a  road 
crossing;  and  as  all  road  crossings  are 
protected  by  gates,  the  wife  attends  to 
closing  the  gates  when  a  train  is  approach- 
ing. She  stands  there  with  all  the  grace 
and    dignity    of   a    Goddess    of    Liberty, 
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an  ancient  castle.  The  tubs  or  tanks  be- 
ing so  high,  they  can  get  force  enough  to 
run  the  water  through  the  various  build- 
ings in  the  vicinity.  The  spout  is  about 
4  inc,hes  in  diameter  and  it  takes  some 
time  to  fill  a  tender.  They  are  now  erect- 
ing a  number  of  standpipes  which  are 
modern,  with  a  7-inch  spout.  These 
standpipes  have  a  stove  bolted  to  the 
base  of  the  column,  to  keep  from  freezing 
in  winter. 

The  shop  buildings,  as  a  rule,  are  large 
and  have  plently  of  room  in  them,  but  are 
dark,  from  the  fact  that  the  windows  are 
all  double  and  are  not  kept  clean,  the 
machinery  is  not  very  modern,  and  one 
will  not  find  what  could  be  called  an  up- 
to-date  shop  with  modern  labor-saving 
appliances. 

The  speed  of  freight  trains  is  limited  to 
20  miles  per  hour,  while  the  fast  express 
is  limited  to  35  miles  per  hour. 

All  distances  are  measured  by  the  verst. 
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that  required  for  ten  incandescent  lights, 
is  said  to  make  it  as  powerful  as  an  or- 
dinary arc  lamp,  and  is  between  800  and 
900  candle-power. 


A  movement  has  been  started  in  Eng- 
land by  Mr.  C.  E.  Stretton  in  favor  of  a 
National  Railway  Museum.  There  are  a 
great  many  relics  of  railway  appliances 
that  have  valuable  historical  interest,  that 
will  soon  be  lost  to  posterity  unless  some 
systematic  method  is  established  of  col- 
lecting and  preserving  them.  It  it  a  pity 
that  the  movement  did  not  take  active 
form  forty  years  ago.  Had  that  been  the 
case,  hundreds  of  articles,  long  ago  de- 
stroyed, would  have  been  preserved  that 
were  of  the  greatest  value  as  relics  of  early 
railroad  efforts.  This  is  the  case  where 
"Better  late  than  never"  is  good  phil- 
osophy, and  we  heartily  wish  that  great 
success  may  attend  the  movement. 
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Delaware,    Lackawanna  &  Western 
Passenger  Engine. 

Our    eruM  i    the    eight-wheeled 

passenger  engine  for  the  Delaware,  Lacka- 
wanna &  Western  Railway  shows  a  ma- 
chine built  by  the  Dickson  Manufacturing 
Company,  'juite  similar  to  one  designed 
by  Mr.  D.  Brown,  master  mechanic  at 
Scranton,  Pa.  Culm  is  the  fuel  to  be 
burned,  and  judging  from  the  success  that 
has  attended  its  recent  use,  there  is  no 
reason  to  doubt  the  outcome  in  the  pres- 
ent case.  The  problem  of  successfully 
utilizing  the  immense  culm  piles  has 
been  one  of  no  small  moment,  but  it  was 
practically  solved  when  they  were  made  to 
give  up  some  of  their  stored  energy  in 
hauling  freight  and  passengers. 

A  fair  general  idea  of  the  prominent  feat- 
ures of  the  engine  will  be  had  from  the 
following  description: 

Type — Eight-wheeled  passenger. 

Simple  or  compound — Simple. 

Gage— 4  feet,  S'/2  inches. 
Fuel — Culm. 

Steam  pressure — 160  pounds. 

Diameter  of  cylinders — igl/2  inches. 

Stroke — 24  inches. 

Steam  ports,  length— 17%  inches. 

Steam  ports,  width — iy2  inches. 

Exhaust  ports,  length— 17%  inches. 

Exhaust  ports,  width — 3  inches. 

Bridges,  thickness — 1%  inches. 

Valves,  kind — Allen-Richardson,  bal- 
anced. 

Valves,  travel — sVi  inches. 

Valves,  outside  lap — 1  inch. 

Valves,  inside  lap — o  inches. 

Valves,  lead  in  full  gear— 1-16  inch. 

Piston  rods,  diameter — 3^  inches. 

Piston  rod  packing— Jerome  metallic. 

Wheel  base  of  engine — 22  feet  11H 
inches. 

Driving-wheel  base — 8  feet  6  inches. 

Wheel-base  of  engine  and  tender,  total 
— 49  feet  1  inch. 

Length  of  engine  and  tender  over  all — 
59  feet  3  inches. 

Driving  wheels,  diameter  over  tires — 
68  inches. 

Driving-wheel  centers — Cast  steel. 

Engine-truck  wheels,  diameter — 33 
inches. 

Weight  on  rail  under  drivers — 79,500 
pounds. 

Weight  on  rail  under  engine  truck — 
37.500  pounds. 

Weight  of  engine, total — 117,000  pounds. 

Tractive  power,  at  90  per  cent.  B.  P., 
minus  10  per  cent,  for  friction — 17,400 
pounds. 

Co-efficient  of  adhesion — 4.56. 

Height,  center  of  boiler  above  rails — 
8  feet  6  inches. 

Height,  top  of  stack  to  rails — 15  feet  I 
inch. 

Stack,  kind — Straight. 

Stack,  diameter — 18  inches. 

BOILER. 

Type — Wootten. 

Diameter  of  smallest  ring  inside — 56 
inches. 
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Thickness  of  cylindrical  plates — 1/2  and 
$i  inch. 

Seams — All  double  riveted. 

Firebox,  kind — Above  frames. 

Firebox,  length  inside — 10  feet. 

Firebox,  width  inside — 8  feet. 

Firebox,  depth  front — 465-6  inches. 

Firebox,  depth  back — 39MS  inches. 

Firebox,  side  sheets,  thickness — 5-16 
inch. 

Firebox,  back  sheet,  thickness — }i 
inch. 

Crown-sheet,  thickness — fjj  inch. 

Tube-sheets,  thickness — %  inch. 

Tubes,  material — Wrought  iron. 

Tubes,  diameter — 2  inches. 

Tubes,  length  over  tube  sheets — 12  feet 
6  inches. 

Tubes,  number — 220. 

Heating  surface,  tubes — 1,439-9  square 
feet. 

Heating  surface,  water  grates — 104.72 
square  feet. 

Heating  surface,  firebox — 175.22  square 
feet. 

Total  heating  surface— 1,719-84  square 
feet. 

Grates — Wrought-iron  water  tubes. 

Grate  area,  total — 80  square  feet. 

$    §    i 

A  Journal  Club. 

In  connection  with  his  instruction  in 
mechanical  engineering  at  the  University 
of  Minnesota,  Professor  Hibbard  has  in- 
troduced a  method  of  instruction  from 
the  reading  of  current  engineering  litera- 
ture, which  is  well  worthy  of  imitation, 
and  might  be  followed  to  advantage  in 
every  school,  society  or  evening  class 
where  students  ought  to  be  well-informed 
concerning  existing  practices. 

He  has  established  what  he  calls  a 
"Journal  Club,"  which  meets  weekly  for 
the  discussion  of  articles  that  appear  in 
technical  newspapers.  Each  member  is 
allotted  one  weekly,  and,  if  possible,  also 
one  monthly,  which  he  is  required  to  read 
with  care  and  report  to  the  club  whatever 
of  its  contents  he  judges  of  sufficient  value 
for  discussion.  Speaking  to  the  North- 
western Railway  Club  on  the  subject,  Pro- 
fessor Hibbard  said: 

"As  an  example  of  the  methods,  a  par- 
ticular case  may  be  taken.  One  paper 
has  an  article  upon  the  uses  and  costs  of 
compressed  air  in  a  railroad  shop.  A 
preliminary  discussion  by  the  club  makes 
it  evident  to  the  instructor  that  a  more 
extensive  reading-up  upon  the  subject  is 
needed  by  the  members  before  it  can  be 
profitably  discussed,  and  it  is  put  over  one 
week  to  permit  this.  Each  member  fills 
out  a  blank  slip  relating  to  each  impor- 
tant item  presented  to  the  club,  and  it  is 
placed  in  its  proper  alphabetical  order  in 
his  private  'card  index'  of  technical  in- 
formation and  references." 

i    tt     6 

An  improvement  on  his  sanding  ap- 
paratus has  been  patented  by  Mr.  Henry 
L.   Leach,  of  Cambridge,  Mass. 


Baltimore  &  Ohio  Trainmen. 

The  Baltimore  &  Ohio  Railroad  Com- 
pany appears  to  be  doing  more  for  the 
education  of  enginemen  than  ever  has 
been  done  before,  although  the  old  man- 
agement of  the  Baltimore  &  Ohio  had 
spent  considerable  money  for  school  and 
library  purposes  in  connection  with  their 
headquarters  at  Baltimore.  The  aims  of 
the  old  educational  system  seemed  to  be — 
Try  and  make  college  professors  of  all 
the  young  men  belonging  to  the  road;  the 
new  system  seems  to  aim  to  aid  engine- 
men  and  others  to  the  understanding  of 
the  science  problems  immediately  con- 
nected  with   their   business. 

Knowledge  concerning  their  business 
is  now  made  a  condition  for  obtaining 
promotion.  We  notice  that  there  is  a 
wonderful  increase  in  the  number  of  sub- 
scribers to  "Locomotive  Engineering" 
lately  on  the  road,  and  that  from  being 
one  of  the  lowest  roads  for  subscribers  on 
our  list,  it  promises  to  be  one  of  the  best. 
In  the  new  order  of  things,  there  seems 
to  be  no  knowledge  of  high  science 
required  from  the  men;  everything  is  prac- 
tical. A  circular  issued  by  Mr.  John  Bill- 
ingham,  one  of  the  master  mechanics  of 
the  road,  is  representative  of  what  is  going 
on  on  other  divisions.  He  is  urging 
upon  enginemen  to  be  more  careful  in  the 
saving  of  coal.  In  this  connection  he 
says:  "As  near  as  it  can  be  figured,  it  has 
been  shown  that  when  an  engine  blows 
off,  the  waste  of  steam  amounts  to  the 
consumption  of  J4  pound  of  coal  for  each 
second  it  continues,  or  about  a  shovelful 
of  coal  per  minute  from  the  tank,  and  it 
should  be  borne  in  mind  that  if  an  engine 
is  allowed  to  blow  off,  it  amounts  to  prac- 
tically the  same  thing  and  costs  as  much 
money.  A  fireman  should  watch  the  en- 
gineer and  water  closely,  as  the  engineer 
is  sometimes  compelled  to  put  water  into 
the  boiler  to  prevent  steam  blowing  off, 
and  at  this  time  no  coal  should  be  used,  as 
it  is  a  waste." 

$     $     i 

Why   Foundries   Do  Not  Receive  Im- 
proved Tools. 

A  discussion  has  arisen  between  the 
"Foundry"  and  the  "Iron  Trade  Review" 
regarding  a  question  asked  in  "Locomo- 
tive Engineering"  some  time  ago  as  to 
why  the  foundry  is  the  last  place  to  re- 
ceive the  benefit  of  improved  appliances. 
The  "Iron  Trade  Review"  took  the 
ground  that  the  hostility  of  molders  has 
been  the  principal  cause  to  hinder  the  in- 
troduction of  new  appliances.  In  regard 
to  this  charge  the  "Foundry"  says: 

"We  are  on  this  point  compelled  to 
differ  with  our  worthy  contemporary.  It 
is  true  that  opposition  has  been  manifested 
by  workers  in  all  trades  against  any  in- 
novations threatening  to  take  away  their 
present  chance  to  earn  a  livelihood,  but 
it  is  also  true  that  such  opposition  has 
never  been  allowed  to  prevail  nor  been 
able  to  sustain  itself  against  the  condemna- 


tion of  public  opinion.  Every  improve- 
ment that  has  been  made  in  any  line  of  in- 
dustry has  carried  with  it  opposition,  be- 
cause it  became  necessary  for  its  success- 
ful working  to  either  displace  individuals 
altogether  or  else  reduce  their  number; 
they  have  been  compelled  to  find  othet 
avenues  of  employment,  and  this  has  at 
all  times  produced  some  friction.  But 
every  improvement  is  soulless  and  pushes 
itself  to  the  front  just  as  far  as  its  merits 
will  allow,  and  if  foundry  improvements 
have  not  been  able  to  secure  introduction, 
such  is  not  caused  by  the  molders'  hos- 
tility, but  by  a  lack  of  merit  or  a  failure 
to  show  merit. 

"What  molder  objects  to  the  power 
crane  that  deprives  him  of  the  chance  to 
strain  his  back?  Who  finds  fault  with  the 
sand  conveyor  or  the  trolley  track  system 
that  ease  the  burden  of  manual  labor? 
Did  you  ever  find  a  molder  who  refused 
to  pour  a  casting  with  the  geared  ladle? 
Did  a  case  ever  come  to  your  notice 
where  the  molders  refused  to  accept  a  bet- 
ter illumination  because  it  would  allow 
them  to  do  more  work? 

"A  leading  manufacturer  of  molding 
machinery  recently  mentioned  that  the 
old  cry  about  molders'  hostility  was  be- 
coming antiquated  and  should  be  buried 
along  with  the  campaign  lies  of  the  sea- 
son. The  officials  of  the  molders'  union 
have  never  expressed  any  hostile  views  on 
the  introduction  of  machinery  and  im- 
proved appliances — nor  have  any  others 
possessed  of  sufficient  intelligence  to  be 
considered  good  citizens. 

"The  large  number  of  molding  ma- 
chines in  actual  use  testifies  that  the  mold- 
ers' hostility  has  not  amounted  to  any- 
thing. The  number  of  machines  that 
have  been  installed  and  taken  out  again, 
have  been  discarded,  not  because  any  ef- 
fective boycott  had  been  placed  on  them, 
but  because  they  lacked  the  quality  so 
essential  to  all  improvements,  that  of 
being   money-makers." 

i     $     i 

Slipping  of  Driving  Wheels. 

As  there  are  always  discussions  arising 
periodically  concerning  the  cause  of  the 
slipping  of  driving  wheels  when  the  steam 
is  shut  off,  and  as  there  are  a  great  many 
curious  theories  about  the  cause,  we  sub- 
mit some  ideas  expressed  by  the  veteran 
master  mechanic,  Mr.  Wilson  Eddy: 

"When  the  throttle  is  shut,  the  drivers 
drive  all  that  is  connected  to  them,  instead 
of  being  driven.  Suppose  we  take  a  loco- 
motive in  running  order  and  jack  it  up  so 
that  the  drivers  are  clear  from  the  track 
(or  perhaps  the  experiment  would  be 
more  satisfactory  if  the  driving  wheels 
are  removed  from  the  shaft  and  cranks 
put  on  the  ends  of  it  for  the  purpose  of 
making  connections),  and  then  apply 
power  sufficient  to  turn  the  driving  shaft 
280  turns  in  a  minute,  that  would  be  the 
number  a  54-inch  wheel  would  have  to 
make    to    run    45    miles    an    hour.     It    is 
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plain  to  be  seen  that  we  not  only  have  to 
put  everything  in  motion  connected  with 
the  drivers,  including  weight  of  the  parts, 
compression  in  the  cylinders  and  friction, 
but  that  all  must  be  stopped  and  started, 
or  the  motion  reversed,  at  every  stroke  of 
the  pistons,  and  the  pistons  make  four 
strokes  at  every  revolution  of  the  wheels, 
or  1,120  in  a  minute.  I  think,  if  the  above 
experiment  should  be  tried  and  the  power 
computed,  the  result  would  be  surprising, 
and  the  question  settled  that  speed  is 
sometimes  obtained  on  long,  steep  grades 
sufficient  to  cause  the  drivers  to  slip, 
for  it  matters  not,  as  far  as  that  is  con- 
cerned, whether  the  drivers  drive  the  pis- 
tons or  the  reverse;  the  point  of  resist- 
ance in  either  case  is  the  adhesion  of  the 
drivers,  and  when  that  is  overcome,  all 
know  the  result.     An  engineer  asks:  'Why 


side  of  the  boiler  shop,  and  after  they 
have  acquired  a  low  red  heat  they  are 
thrown  into  a  tank  conveniently  near.  The 
sudden  contraction  of  the  metal  on  cool- 
ing in  the  tank,  sheds  every  particle  of 
scale,  leaving  the  tube  as  clean  as  when 
new,  both  inside  and  out. 

A  wide  contrast  is  afforded  between  this 
way  of  doing  business  and  the  primitive 
scheme  of  sawing  a  tube  back  and  forth 
on  edges  of  two  half-round  files  secured 
in  position  on  a  bench  or  horse,  or  even 
the  later  execrable  nerve-destroying  rat- 
tler. There  is  only  one  arrangement  that 
anywhere  near  approaches  the  efficiency 
of  the  furnace  and  bath,  and  that  is  the 
machine  with  steel  rollers  through  which 
the  flue  is  fed,  but  this  does  not  take  the 
scale  off  as  thoroughly  as  Mr.  Weaver's 
method. 


a  system  of  filing  and  indexing  necessary 
in  order  to  avoid  confusion  in  the  care 
of  the  immense  number  of  details  in  both 
locomotive  and  car  work. 

The  equipment  of  the  Lehigh  Valley 
is  one  of  wide  diversity  in  point  of  motive 
power,  and  the  question  of  reaching  a 
standard  has  been  one  of  great  magnitude; 
for  the  interchangeability  of  parts,  as  far 
as  possible,  had  become  an  absolute  neces- 
sity. The  most  important  of  these  parts 
were:  Cylinders,  cylinder  heads,  piston 
heads,  driving  boxes  and  driving  springs. 
Those  who  have  never  tried  to  bring 
order  out  of  chaos,  simply  cannot  com- 
prehend the  slow  growth  of  such  a  move, 
until  it  is  explained  that  the  standard  part 
does  not  come  into  use  except  in  case  of 
failure  of  the  old  work,  as  a  rule;  but 
a  general  overhauling  is  when  the  stand- 
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is  it  that  the  drivers  will  slip  so  long  after 
shutting  off  steam?'  My  answer  is:  The 
longer  the  engine  runs  after  the  throttle 
is  closed,  the  dryer  the  cylinder  gets;  con- 
sequently, the  greater  the  friction  on  the 
packing,  making  more  resistance  to  be 
overcome." 

§     $     i 

Freeing  Boiler  Tubes  of  Scale. 

The  removal  of  scale  from  boiler  tubes 
is  no  mean  item  in  the  expense  account  of 
roads  that  are  obliged  to  use  water  strong- 
ly impregnated  with  scale-producing  ele- 
ments, and  the  methods  resorted  to  by 
different  roads  to  accomplish  the  same 
end  is  a  fruitful  theme  for  thought. 

Mr.  J.  N.  Weaver,  master  mechanic  of 
the  Lehigh  Valley  Railroad  at  Sayre,  Pa., 
removes  the  scale  from  all  tubes  by  heat- 
ing and  immersing  in  a  tank  of  cold  water. 
It  has  the  double  charm  of  novelty  and 
thoroughness  to  recommend  it.  There  is 
no  scale  left  on  a  flue  after  this  treatment, 
which  consists  in  laying  flues  in  a  wide 
furnace,  constructed  for  the  purpose,  out- 


The  Lehigh  Valley  Drawing  Office. 

The  superintendent  of  motive  power  of 
the  Lehigh  Valley  road,  Mr.  S.  Higgins, 
has  apparently  adopted  some  correct 
methods  to  get  tangible  results  from  the 
administration  of  the  affairs  of  his  de- 
partment; that  is,  he  has  around  him  a 
corps  of  subordinates  who  are  up  in  their 
respective  duties,  and  besides,  he  has  kept 
in  view  the  fact  that  a  well-managed  draw- 
ing office  is  one  of  the  institutions  that  it 
will  not  pay  to  let  languish  for  want  of 
nourishment. 

At  the  Easton  shops  is  a  drawing  office 
with  all  appointments  of  the  first  order, 
and  one  that  has  talent  to  put  to  their 
legitimate  uses  all  of  the  accessories  pro- 
vided to  do  work  with;  the  staff  consisting 
of  Chief  Le  Van  and  four  first-class  men, 
the  whole  under  the  charge  of  Mechanical 
Engineer  Taylor.  As  on  most  large  sys- 
tems, the  drawings  are  centralized  at  some 
one  point,  and  in  accordance  with  that 
idea,  all  prints  for  new  work,  or  involving 
change  of  detail  in  old  work,  are  issued 
from  this  office.     This,  of  course,  makes 


ard  is  brought  in  evidence,  in  the  reduced 

weight  of  castings  and  in  shapes  that  bear 

the  imprint  of  to-day. 

<*. 

&         &         H 

Old-Time  Railroad  Reminiscences. 

BY    S.    J.    KIDDER. 

I  wonder  if  it  does  not  cause  a  smile, 
and  again  perhaps  a  chill,  when  old-time 
railroaders  fall  into  a  reminiscent  mood 
and  recall  ludicrous  scenes  enacted,  or 
the  extremely  loose  methods  with  which 
trains  were  run  years  ago,  with  some  of 
which,  perhaps,  they  may  have  been  per- 
sonally connected. 

If  written  up,  they  no  doubt  would  be 
equally  as  interesting  to  your  army  of 
readers  as  have  been  the  cuts  and  descrip- 
tions of  the  old  locomotives  that  from 
time  to  time  have  appeared  in  "Locomo- 
tive  Engineering.'' 

[[CURIOUS    TRAIN"    DISPATCHING. 

On  a  certain  single-track  New  England 
railroad,  a  train  dispatcher  was  consid- 
ered a  luxury  rather  than  a  necessity,  and 
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the  passenger-train  conductors  did  their 
own  dispatching,  when  conditions  ap- 
peared to  justify,  in  a  manner  both  crude 
and  attended  with  danger  by  no  means  re- 
mote. If  one  of  two  opposing  trains  was 
late,  the  conductor  of  the  belated  train 
would  send  a  telegram  to  the  other  con- 
ductor, designating  some  station,  other 
than  the  regular  meeting-point,  where 
they  should  meet.  This  message  being 
sent,  the  receiving  operator  was  expected 
to  deliver  it  to  the  party  addressed,  and 
he  in  turn  to  his  engineer.  These  mes- 
sages were  passed  from  one  to  the  other, 
verbally,  without  any  pretense  of  ascertain- 
ing whether  they  were  understood  prop- 
erly, or,  in  fact,  understood  at  all.  This 
practice  finally  came  to  an  abrupt  conclu- 
sion, for  one  day  the  train  that  should 
have  been  notified,  passed  the  flag  station 
without  stopping  and  failed  to  receive  the 
"meeting  order."  Two  passenger  trains 
came  together  with  most  dire  results,  and 
verbal  train-dispatching  was  relegated  to 
the  archives  of  the  things  that  had  been. 
Following  this,  a  train  dispatcher  assumed 
the  controlling  movement  of  trains  by 
telegraph,  though  he  worked  a  day-trick 
only,  and  it  was  a  number  of  years  before 
a  continuous  system  of  train-dispatching 
was  inaugurated. 

ENGINEERS   WEARING    PLUG   HATS. 

Coal  had  not  come  into  use  as  fuel,  and 
"wood  burners"  were  the  rule.  They 
were  more  cleanly  in  the  cab  than  modern 
coal  burners,  and  overclothes  were  not 
considered  a  necessary  adjunct  to  the 
enginemen's  apparel.  An  engineer  wear- 
ing a  tall  hat  was  not  a  novelty,  and  one 
of  the  banner  engineers  of  a  Boston  road 
might  be  seen  any  day  on  his  engine  with 
his  standing  dickey,  plug  hat  and  swallow- 
tail coat. 

CROWDED   WHEELS. 

Blind  tires  were  the  rule  on  front  driv- 
ers of  eight-wheel  engines,  and  some  of 
the  old  inside-connected  Hinkleys  had 
their  driving  wheels  in  such  close  prox- 
imity, that  a  recess  was  turned  in  the  face 
of  the  blind  tires  to  provide  clearance  for 
the  flanges  of  the  back  drivers. 

1  i:\v  pilots  USED. 
Pilots,  more  generally  known  as  cow- 
catchers, were  not  used  on  some  roads. 
The  only  provision  for  clearing  the  rails, 
or  protecting  the  front  wheels  from  ob- 
struction, was  a  vertical  guard  over  each 
rail,  bolted  to  the  bunter  beam,  to  the 
bottom  of  which  was  attached  a  stiff  brush, 
slightly  clearing  the  rail.  During  the 
winter  season  a  plank  was  bolted  to  these 
guards,  parallel  to  and  under  the  bunter 
beam,  and  placed  sufficiently  low  to  pre- 
vent the  snow  from  entering  the  ashpan. 
These  crude  appliances  were,  abandoned 
only  after  a  stray  bovine  or  horse  had 
trespassed  upon  the  track  and  ditched  the 
engine  or  train. 

MEETING   POSTS 

Among  the  time-card  rules  on  many 
roads  was  one  pertaining  to  white  posts. 


These  were  placed  midway  between  sta- 
tions, and  when  two  trains  moving  in  op- 
posite directions  got  between  these  sta- 
tions, the  one  reaching  the  post  first  had 
the  right  of  way,  and  the  opposing  train 
backed  up  and  took  the  siding.  It  has 
never  been  recorded  how  many  accidents 
resulted  from  each  train  endeavoring  to 
reach  the  goal  first,  intent  on  making  the 
other  fellows  back  up. 

AGAINST  THE   LINK    MOTION   AND    OTHER 
IMPROVEMENTS. 

A  new  Amoskeag  engine  came  to  a 
Massachusetts  railroad.  This  engine 
weiged  28  tons,  and  was  so  heavy  that  no 
one  cared  to  run  her.  She  was  the  first, 
also,  on  the  road  with  the  link  valve  gear. 
One  morning,  one  of  the  old  reliable  en- 
gineers started  out  with  her  to  make  his 
run,  with  a  two-car  passenger  train. 

All  he  knew  about  links  was,  that  after 
attaining  partial  speed,  the  proper  caper 
was  to  "hook  her  up."  He  tried  it;  but 
the  gear,  being  a  little  stiff,  jerked  with 
each  turn  of  the  wheels.  Something  evi- 
dently was  wrong,  and  the  reverse  lever 
was  tenderly  dropped  in  the  corner,  where 
it  remained.  A  couple  of  stations  beyond, 
our  engineer  saw  his  old  "hook  motion" 
attached  to  a  wood  train,  standing  on  the 
siding.  He  traded  engines,  coupled  to  his 
train,  and,  with  the  engine  backing  up, 
completed  his  trip. 

The  advent  of  air  brakes  came  very 
near  precipitating  strikes  on  a  number  of 
roads,  for  more  wages.  Engineers  looked 
upon  the  innovation  as  a  means  of  trans- 
ferring to  them  the  work  formerly  done 
by  the  brakemen,  and  they  took  the  stand 
that  their  pay  should  be  increased  accord- 
ingly. 

Some  of  the  older  roads  had  round- 
houses surmounted  with  a  high  dome, 
and  in  these  houses  were  turn-tables  of 
extremely  abbreviated  length.  Every  time 
an  engine  was  put  in  or  taken  out  of  the 
house,  or  turned  round,  the  tender  was 
uncoupled  from  the  engine,  the  former 
being  pushed  on  or  off  the  table  by  a 
gang  of  men. 

On  a  little  New  England  road  three  en- 
gines did  the  work.  The  three  engineers 
and  firemen  in  turn  filled  the  dual  capacity 
of  both.  For  instance,  one  day  Engineer 
Smith  would  have  Fireman  Brown;  an- 
other day  Engineer  Jones  would  have 
Fireman  Smith;  the  next  it  would  be  En- 
gineer Brown  and  Fireman  Jones,  and  so 
on  through  the  scale. 

MAKING  TRAINS  WAIT  TILL  PLAY  WAS 
OVER. 

The  writer  remembers  an  occasion  when 
he  was  a  new  man  on  a  New  York  road. 
One  day  I  was  running  the  third  of  four 
sections,  all  of  which  reached  their  desti- 
nation about  6  p.  m.  The  roundhouse 
blackboard  had  us  all  scheduled  to  de- 
part on  our  return  trip  at  8.30  the  same 
evening.  The  engineers  and  conductors 
went  to  the  lunch  room  for  supper,  and 
while  waiting  to  be  served,  a  conductor 


remarked  that  George  Fox  was  playing  at 
the  opera  house. 

Another  suggested  that  we  all  go  to  the 
show,  which  met  with  general  approval. 
In  my  ignorance  I  reminded  them  that  we 
were  marked  to  leave  at  8.30.  Instantly  I 
was  "set  down  upon"  and  informed  that 
I  couldn't  leave  town  until  the  rest  did.  I 
fell  in,  went  to  the  show,  and  about  11.30 
we  proceeded  to  the  freight  yard,  coupled 
to  our  trains  and  departed,  no  one  about 
the  roundhouse  or  freight  yards  seem- 
ingly taking  sufficient  interest  in  our  de- 
lay to  inquire  its  cause. 

Chicago,  III. 

i    %    % 

General  Interest  in  the  Locomotive. 

It  is  wonderful  the  warm  interest 
manifested  by  all  classes  of  people  in  the 
locomotive  engine.  Hundreds  of  the 
most  interested  readers  of  "Locomotive 
Engineering"  are  not  connected  in  any 
way  with  railroad  work,  but  they  like  to 
read  the  paper  on  account  of  the  articles 
relating  to  locomotives — the  most  won- 
der working  machine  of  modern  times. 

The  interest  in  the  construction  and 
working  of  the  locomotive  is  studied 
keenly  by  thousands  of  railroad  men  who 
have  no  connection  with  the  mechanical 
department,  and  books  on  the  locomotive 
are  found  on  their  book-shelves.  They 
like  to  know  something  of  the  mechan- 
ism which  produces  such  wonderful  speed, 
and  like  to  be  able  to  talk  intelligibly 
about  locomotive  operating.  From  the 
greenest  brakeman  to  the  hoary-headed 
president,  there  is  pride  displayed  in  talk- 
ing familiarly  about  the  size  of  cylinders, 
driving  wheels,  etc.,  and  in  giving  intelli- 
gent reasons  for  the  preference  of  one 
make  of  engine  over  another.  Nor  is 
the  knowledge  acquired  always  of  a  sup- 
erficial character.  We  are  acquainted 
with  railroad  presidents  who  can  talk 
parts  and  proportions  of  locomotives  as 
intelligently  as  the  ordinary  master  me- 
chanic, and  this  of  men  who  never  had 
any  direct  connection  with  mechanical 
work.  Their  great  interest  in  the  engine 
has  kept  them  informed  of  every  step 
in  its  development,  and  acquiring  tech- 
nical knowledge  on  the  subject  has  be- 
come a  labor  of  love. 


New  Way  of  Shortening  the  Water  Leg. 

W.  B.  Paist,  of  the  Baldwin  Locomotive 
Works,  who  has  recently  returned  from 
Brazil,  tells  of  a  new  way  to  repair  boilers 
in  use  on  the  Baturite  Railroad,  in  Cerra, 
Brazil.  On  this  road  they  had  a  class  of 
engines  that  rolled  on  curves  and  accumu- 
lated so  much  side  play  in  boxes  that  the 
inside  of  tires  wore  through  the  side  of  the 
firebox.  This  was  repaired  by  moving 
the  washout  plugs  and  grates  above  the 
line  of  wear  and  filling  the  water  leg  to  a 
point  above  the  holes  with  cement.  No 
trouble  at  all  was  experienced  with  or  on 
account  of  the  novel  patch. 
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Early  Engineering  Appliances. 

We  reproduce  from  the  "Practical  Me- 
chanics' and  Engineers'  Magazine,"  Glas- 
gow, 1842,  a  steam-engine  indicator  and 
an  oil-testing  machine,  designed  by  Mr. 
McNaught.  These  devices  bring  us  to  a 
realization  of  the  fact  that  we  of  to-day 
cannot  lay  claim  to  everything  in  sight  in 
the  way  of  original  engineering  thought, 
and  they  are  interesting  when  compared 
with  our  present  methods  of  reaching  the 
same  results. 

The  indicator,  it  will  be  seen  by  the 
scale  attached  to  the  cylinder,  was  made  to 
register  low  pressures;  it  is  not  so  greatly 
different  from  the  later  indicators,  except 
in  the  absence  of  a  multiplying  and  parallel 
motion  for  the  mechanism  actuating  the 
pencil.  The  other  essentials  are  there, 
crude  maybe;  but  they  made  a  start  in  the 
development  of  the  steam-engine  indicator, 
rough  as  they  were. 

We  quote  from  the  magazine  referred  to, 
the  description  of  the  oil-tester: 


when  in 1  again  1  the  mn   « ill  1  ome  in 

contact  with  the  pin  /',  and  endeavor  to 
carry  it  forward  toward  thi  StO 
side  next  the  cramp.  The  stops  are  to 
prevent  its  being  carried  too  far  out  of  the 
perpendicular.  /('  is  a  sliding  weight.  1>' 
ing  kept  steady  in  any  situation  by  a  small 
spring.  ('  is  the  center  upon  which  the 
lever  turns,  being  supported  in  the  upper 
part  of  the  brass  frame;  the  lever  is  di- 
vided into  150  equal  parts.  B  is  a  coun- 
terweight. When  the  mark  upon  the 
counterweight  corresponds  with  0,  the 
graduated  lee',  ol  the  lever  will  be  hori- 
zontal; and  the  leg  P  will  be  perpendicu- 
lar, plunging  freely  between  the  stops 
without  touching  either  of  them,  and  is 
then  in  equilibrium.     V  is  a  pulley  with 


nd  at  30,  the  other  at  60;  then 
the  medium  is  40.  This  will  be  the  case 
tures  have  been  equal;  however,  it 
will  be  sufficiently  near  to  show  thi 
oil  cannot  be  mixed  with  good  without 
being  detected. 

"As  oils  sold  under  the  same  name  dif- 
fer so  much  in  quality,  it  is  impossible  to 
precisely  the  speed  that  will  make 
any  given  oil  point  to  a  given  number; 
but    as    con  trial    is    all    that     is 

wanted,  every  person  will  be  able  to  do 

"From  what  has  been  explained  and 
described,  the  principle  upon  which  the 
instrument  is  constructed  will  be_  easily 
comprehended.  Thus,  if  with  one  kind 
of  oil  the  tenacity  will  only  lift  the  weight 


McNAUGHT'S    lib  TESTER. 

"The  oil  tester  is  an  instrument  for 
ascertaining  the  quality  of  oil  as  applied  to 
machinery,  or  for  burning;  it  shows  ex- 
actly the  different  degrees  of  tenacity,  and 
in  what  degree  different  oils  lessen  fric- 
tion, or  what  the  lubricating  qualities 
of  the  oils  submitted  to  trials  are,  and  en- 
ables a  person  in  a  few  minutes  to  ascer- 
tain with  certainty  the  relative  values  of 
what  he  means  to  purchase  and  to  com- 
pare the  stock  with  the  sample  he  has 
made  trial  of. 

"A  is  a  cramp  with  its  screw  for  fixing 
the  instrument;  P  is  a  pulley  for  driving 
the  arbor,  D  is  a  piece  of  brass  screwed  on 
the  top  of  the  arbor,  for  holding  the  oil 
to  be  tested.  The  top  of  the  arbor  passes 
through  the  socket  of  the  upper  plate; 
those  plates  are  turned  perfectly  true  and 
flat,  but  do  not  touch  each  other;  this  is 
regulated  by  a  small  screw  on  the  top  of 
the  socket  of  the  upper  plate,  which  can 
be  screwed  down  so  as  to  prevent  the 
plates  touching  each  other,  only  leaving  a 
thin  film  of  oil  between.  As  much  oil 
must  be  put  into  the  cup  of  the  under  plate 
as  will  just  appear  above  the  upper  plate; 
the  motion  will  cause  the  superfluous  oil 
to  fly  off. 

"F  is  a  pin  fastened  to  the  plate,  which. 


1 
McNAUGHT'S    INDICA  fOR. 


six  or  eight  grooves  varying  about  one- 
eighth  of  an  inch  each;  for  the  conveni- 
ence of  finding  the  desired  speed  and  for 
immediate  application  it  is  supposed  to 
be  fixed  on  the  point  of  a  turning  lathe 
spindle,  the  cramp  being  fixed  to  the 
lathe  rest.  The  rest  will  slide  out  or  in 
so  as  to  answer  the  driving  band  and  the 
different  sizes  of  the  pulleys. 

"When  the  oil  to  be  submitted  to  trial  is 
put  between  the  plates  and  the  apparatus 
is  set  in  motion,  the  sliding  weight  may 
be  shifted  above  the  graduated  lever  till 
it  stands  at  some  point,  for  instance,  with 
good  sperm  oil;  if  it  is  brought  to  such 
a  speed  as  to  indicate  30  upon  the  scale, 
then  neat-foot,  olive  and  gallipolic  oils 
will  be  about  60. 

"To  judge  of  the  correctness  of  the  in- 
strument, let  a  trial  be  made  of  equal 
parts   of  different  oils;    suppose  one   of 


of  20,  and  another  at  40,  it  is  evident  that 
the  tenacity  of  the  former  is  but  one-half 
of  the  latter,  and  will  lessen  friction  in 
the  same  proportion,  as  far  as  oil  is  con- 
cerned, thereby  leaving  it  in  the  option 
of  the  proprietor  of  machinery,  whether 
he  will  save  his  money  in  oil,  and  waste 
it  in  the  purchase  of  coal,  or  waste  the 
power  otherwise,  besides  the  injury  of 
the  machinery." 


A  new,  improved  system  of  storing  elec- 
tricity is  under  trial  in  London.  Great 
improvements  have-  been  effected  in  the 
arrangement  of  the  leaden  bars,  which  is 
the  principal  material  used  in  storage  bat- 
teries. Those  trying  the  battery'  say  that 
it  will  reduce  the  weight  of  storage  bat- 
teries about  one-half. 
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Double  Drop-Bottom  Coal  Car,  65,000 
Pounds  Capacity. 

Our  illustration  of  a  coal  car  for  heavy 
service  shows  a  design  of  Mr.  C.  E.  Tur- 
ner, superintendent  of  motive  power  of 
the  Buffalo,  Rochester  &  Pittsburg  Rail- 
way, who  has  given  much  thought  and 
attention  to  the  needs  of  this  particular 
branch  of  service,  because  of  the  fact  that 
the  coal  trade  comprises  a  very  important 
part  of  the  traffic  on  his  line. 

This  car  is  35  feet  long  outside  of  end 
sills,  and  8  feet  n  inches  wide  outside  of 
side  sills.  Length  inside,  33  feet;  width 
inside,  8  feet  sVi  inches;  and  height  in- 
side, 3  feet  10^2  inches.  The  end  sills  are 
8  inches  wide  by  9  inches  deep.  There  are 
six  longitudinal  sills — the  center  and  in- 
termediate being  5x8  inches,  and  the  out- 
side 5x14  inches,  the  latter  having  a  lip 
on  the  underside,  extending  to  the  front 
face  of  the  end  sills,  which  in  turn  project 


CONDUCTED   BY   O.  M.  REYNOLDS. 

beyond  the  outside  face  of  the  side  sills. 
Here  is  seen  a  good  solid  foundation  to  re- 
sist the  trials  of  the  exceptionally  hard 
service  of  a  mountain  road. 

The  arrangement  of  the  truss  rods  is  an 
object  lesson  in  car  trussing,  that  is  alive 
with  healthy  suggestion  to  those  in  a 
position  to  absorb  the  hints  and  profit 
by  them.  There  are  four  rods  with  bodies 
i'/i  inches  in  diameter,  and  ends  upset  to 
\l/i  inches  for  nuts  and  turnbuckle,  with 
depth  of  truss  at  the  cross-tie  timbers  of 
34z/i  inches.  The  advantages  resulting 
from  the  care  devoted  to  this  detail  are 
plainly  a  low  fiber  stress  on  the  rods,  even 
if  they  are  called  upon  to  sustain  the  en- 
tire load,  and  therefore  a  freedom  from 
stretch;  an  item  that  figures  largely  in  car 
maintenance,  and  that  is  conspicuous  by 
its  absence  in  this  equipment.  The  loca- 
tion of  the  two  intermediate  truss  rods 
between  the  center  sills,  for  the  purpose  of 


avoiding  the  drop  doors,  is  a  practice 
that  might  well  be  adopted  on  other  cars, 
for  the  reason  that  rods  so  placed  will  then 
deposit  their  load  on  the  body  bolsters  at 
a  point  near  the  origin  of  moments,  and 
thus  eliminate  the  bending  moment  pres- 
ent on  the  bolster  when  their  loads  are 
made  to  come  outside  of  the  center  sills  or 
near  the  intermediate  sills — their  positions, 
in  general  practice.  In  these  cars  the  only 
trouble  from  this  source  is  confined  to  the 
outside  pair  of  rods. 

The  wrought-iron  body-bolsters  are 
formed  of  two  plates  in  the  usual  way  for 
bolsters  of  this  type;  that  is,  the  upper 
plate  has  a  shoulder  forged  on  for  the 
lower  plate  to  abut  against,  but  here  the 
simile  ends,  because  these  bolsters  have  a 
depth  of  10J/2  inches  over  the  plates  at  the 
center — a  most  unusual  thing;  indeed,  so 
rare  that  attention  is  invited  to  the  fact. 
Stiffness  was  the  prevailing  idea   in   this 


65,000-POUND   COAL   CAR. 
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design,  and  wc  arc  informed  that  all  ex- 
pectations looking  to  tlic  divorce  of  side 
bearings  have  been  realized. 

A  novel  construction  has  been  followed 
for  the  ends  of  the  bolsters  at  their  junc- 
tion with  the  outside  sills,  in  which  the 
bolster  is  ty\  inch  short  of  the  inside  faces 
of  the  sills,  and  is  connected  to  same  by 
a  malleable  bracket  casting,  which  is 
bolted  to  the  top  of  the  bolster  and  the 
inside  of  sill;  the  castings  pass  under  the 
sill  with  a  lip.  These  castings  also  form 
the  seats  for  the  outside  truss  rods.  The 
center  and  intermediate  sills  are  gained 
Yi  inch  for  the  top  member  of  bolster, 
and  the  latter  has  hooked  bolts,  ~/%  inch  in 
diameter,  passing  forward  to  the  end  sills. 
To  resist  buffing  shocks,  there  is  a  solid 
wooden  block  fitted,  between  the  draft 
timbers,  with  its  front  against  the  drawbar 
spring  case  and  its  rear  against  the  bol- 
ster, the  block  solidly  secured  with  y%- 
inch  bolts,  making  a  strong  job  at  the 
draft   rigging. 

There  has  been  a  great  deal  of  trouble 
with  the  bulging  of  coal  sides  on  all  cars 
of  the  gondola  kind.  One  of  the  best 
methods  for  the  cure  of  this  evil  is  shown 
on  this  car.  It  consists  simply  of  two 
i-inch  round  rods  passing  across  the  car 
and  through  the  two  center  stakes,  on  line 
with  the  flooring.  Sufficient  tension  can 
be  placed  on  these  rods  with  the  nuts  at 
their  ends,  to  spring  the  sides  in  at  the 
top  and  prevent  bulging  with  the  load. 
It  is  an  inexpensive  way  to  solve  what 
has  been  found  to  be  a  serious  problem 
with  coal  cars. 

Malleable  iron  has  been  used  in  these 
cars  to  a  very  great  extent,  with  the  view 
of  keeping  the  dead  weight  within  reason- 
able bounds.  This  is  a  practice  long  out  of 
the  swaddling  clothes  of  experiment,  and 
conceded  by  prominent  authorities  to  be 
one  of  the  best  avenues  out  of  dead-weight 
complications;  yet,  notwithstanding  the 
fact  that  its  advantages  are  so  well  known, 
its  general  introduction  is  slower  than  its 
merits  deserve.  In  this  case,  however,  it 
has  received  full  recognition.  The  en- 
gravings will,  we  think,  repay  a  critical 
study  of  all  details  by  anyone  interested  in 
modern  car  construction  as  developed  to 
meet  the  most  rigorous  condition  of 
freight  service. 


If  a  statement  by  Mr.  Hiram  S.  Maxim, 
whose  name  is  familiar  to  the  engineering 
world  through  his  gun  inventions  and  ex- 
periments with  flying  machines,  is  correct, 
the  world  is  going  to  get  a  new  quality 
of  steel  which  appears  to  rival  the  dia- 
mond in  hardness.  He  says  that  his 
brother.  Mr.  Samuel  Maxim,  has  pro- 
duced a  form  of  steel  that  is  capable  of 
drilling  a  hole  through  any  British  steel 
made  as  hard  as  fire  and  water  will  make 
it.  In  addition  to  going  through  the 
hardest  kind  of  material,  Mr.  Maxim  as- 
serts that  he  is  prepared  to  shave  himself 
witU    the    drill. 


BRAKE   \VHEEL-G5,(00-POUND   COAL  CAR. 
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BOLSTER   BRACKET-65.000-POUXD   COAL   CAR. 


160 


LOCOMOTIVE    ENGINEERING. 


."I 


Q       Q     o       O     O       O     O 


-Xni'H 


1+1  ■+-  \'\    f 


■  H       .i 


KH 


i 


'- 


i 


" /""rk 


■ 


O       ty     Q       o     o 


-4-. 


Koi 


"-♦iSiVfe 


~" 


J 


;i 


so 


, 


J?. 


«i  i 


i--i-k 


a 


IT  s >| 


pi 

<! 
o 

►J 
< 
o 
o 

a 
o 

O 
« 
a. 
o 
« 

Q 

Id 
X 

O 

0 


LOCOMOTIVE    ENGINEERING. 


101 


The  Standard  60,000-Pound  Car. 

In  the  month  of  November,  1896,  the 
Ohio  Falls  Car  Manufacturing  Company 
sent  out  circulars  to  those  interested  in 
car  construction,  inviting  an  expression 
of  their  preferences  of  constructive  prac- 
tice, for  the  purpose  of  establishing  a 
standard  60,000-pound  car,  having  the 
Master  Car  Builders'  standards  and  re- 
commended practices  as  a  base. 

The  result  of  this  move  up  to  date  is 
shown  in  the  following  tabulated  state- 
ment, sent  to  us  by  the  sponsors  of  the 
scheme.  It  will  be  seen  that  there  is  not 
such  a  wide  difference  of  opinion  as  to 
warrant  the  belief  that  such  a  standard  is 
impossible  of  attainment.  It  is  no  easy 
task  to  get  men  on  record  in  a  matter 
of  this  kind,  and  the  results  assume  a 
value  not  to  be  underestimated  on  that 
account.  When  it  is  understood  that  there 
is  no  reason  for  perpetuating  the  present 
maze  of  differing  dimensions  for  cars  of 
the  same  capacity,  the  full  import  of  the 
good  work  inaugurated  by  the  Ohio  Falls 
Company  will  dawn  on  the  minds  of  those 
responsible  for  them. 

A  standardizing  of  the  woodwork  alone 
in  a  car.  would  be  the  means  of  saving 
thousands  of  dollars  yearly  to  many  cor- 
porations that  can  ill  afford  to  lose  them. 
That  fact  ought  to  be  incentive  enough  to 
insure  united  action  on  the  part  of  those 
who  make  standards  for  our  railroads. 


The  general  appearai I   th< 

quite    -innl. 11     to    tho   1     Willi    the    wooden 

sheathing,  with  the  exception  >>[  the  ab 
sem  '   "i  batti  n  ,  •■■.  hii  I)  is  al  "in  •   not  i<  1 
able.      IIk    coppei     heel     an    plat  ed  on 
the  outside  face  of  the  regulation  sheath- 
ing,   in   strips    a    little    wider    than    each 
board,  and  extending  up  from  the  bottom 
of  tin-  mIIs  with  a  flashing  under  the  belt 
rail;  the  strips  being  of  such  a  width 
to  cover  the  tongue  and  fill  the  groove  of 
each   sheathing  board,   which    is   double- 
grooved,  presenting  a  face  of  about   Ij4 
inches  in  width. 

Between  the  windows  the  finish  is  the 
same  as  below  the  belt  rail,  the  copper 
passing  under  the  letter  board,  which  is 
also  covered,  and  both  made  tight  by 
flashing  as  previously  noted. 

The  copper  plates  are  oxidized  before 
application  to  the  car,  and  each  piece  is 
then  rolled  to  the  wood,  leaving  a  hand- 
some smooth  surface,  in  color  much  re- 
sembling the  so-called  standard  or  olive 
tint;  this,  taken  in  connection  with  the 
metallic  sheen  which  is  present,  notwith- 
standing the  dulled  surface,  gives  a  satin 
finish  greatly  different  from  that  of  var- 
nish, and  one  expected  to  outlast  any- 
thing heretofore  obtained  by  the  latter 
means. 

If  all  expectations  are  realized,  this 
copper  plating  of  passenger  cars  will  work 
a  revolution  in  lowering  paint-shop   ex- 
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The    Copper-Plated     Passenger    Car- 
New  York,  New  Haven  &  Hartford. 

An  evolution  in  the  outside  finish  of 
passenger  cars  was  recently  seen  in  this 
city,  embodied  in  a  day  coach.  By  in- 
vitation of  Master  Car  Builder  Apple- 
yard,  of  the  New  York,  New  Haven  & 
Hartford,  we  had  an  opportunity  to  in- 
spect this  example  of  a  metal-clad  car, 
which  was  covered  on  the  outside  with 
No.  28  sheet  copper. 


pense,  since  there  is  no  paint  or  varnish 
used  to  get  these  results,  which  compare 
so  favorably  with  the  best  work  of  the 
painter. 

The  total  weight  of  the  copper  used  on 
this  car  is  only  1,000  pounds,  but  by  re- 
ducing the  thickness  of  the  sheathing, 
the  weight  of  the  car  remains  practically 
the  same  as  before  the  copper  was  used. 
Considering  the  fact  that  special  tools 
had  to  be  devised  to   apply  the   copper 


to  the  car,  and  that  the  men  who 
•  lid  the  job  were  the  regular  employes, 
who  had  no  previous  training  in  this  class 
rk,  so  different  from  their  accus- 
tomed  duties,  Mr.  Appleyard  has  abund- 
uti  cause  for  his  evident  pride  in  this 
lampli    1 

.-,         .-.         .-. 

Freight-Car  Doors. 

One  of  the  most  troublesome  details 
of  car  construction  that  the  master  car 
builder  has  to  wrestle  with  is  getting  a 
freight-car  door  that  will  open  and  shut 
without  the  use  of  pinch  bars  and  sledge 
hammers,  and  continue  after  the  car  has 
sagged  out  of  shape  to  close  the  opening 
against  the  entrance  of  rain,  snow  and 
cinders.  A  few  years  ago  the  Wagner 
flush  door  jumped  into  sudden  popularity, 
and  many  railroad  men  thought  that  the 
difficulties  with  freight-car  doors  were  at 
an  end.  At  a  recent  meeting  of  the 
Southern  Railway  Club,  Mr.  R.  P.  C. 
Sanderson,  of  the  Norfolk  &  Western, 
read  the  following  amusing  paper  on  car 
doors  generally: 

"If  a  parody  on  the  once-famous  ser- 
mon by  a  Mississippi  flat  boatman  may 
be  indulged  in,  I  would  like  to  say  as  a 
preface,  Oh,  my  brethren,  there  are  more 
kinds  of  doors  that  produce  profanity  than 
one  door.  There  is  the  firebox  door  that 
you  fire  through,  and  the  general  manager's 
private  door  that  you  get  fired  through, 
the  generally  unmanageable  all-fired  vesti- 
bule door,  and  the  saloon  door  that  you 
invite  another  fellow  through,  and  the 
salon  door  where  the  other  fellow  gets 
in  first  and  keeps  you  out,  and  the  safe 
door  to  keep  burglars  out,  and  the  safe 
cell  door  to  keep  burglars  in,  and  the 
side  door  that  the  trunks  are  thrown 
out  of,  and  the  side  door  that  the 
drunks  are  thrown  out  of,  and  the 
single  door  and  the  double  door, 
and  the  half  door,  and  the  swing  door, 
and  the  sliding  door,  and  the  fold- 
ing door,  and  the  lift  door,  and  the  drop 
door,  and  the  trap  door,  and  the  front 
door,  and  the  back  door,  and  the  steve- 
dore, and  the  commodore;  but  the  box- 
car door  is  worse  than  all  these. 

"We  still  see  on  some  of  our  neighbors' 
old-time  2x4  box  cars,  the  aboriginal 
box-car  door,  an  'outside'  door,  or  rather 
'cover,'  that  had  many  faults,  but  we 
ought  to  be  charitable  to  it  and  let  it  rest 
in  peace. 

"If  there  never  had  been  any  freight 
claim  agent,  there  never  would  have  been 
any  flush  door.  The  old-time  door  was 
made  to  cover  the  hole,  when  the  car  was 
new  and  square,  with  from  1  inch  to  2 
inches  of  lap.  After  awhile  the  door  hole 
was  changed  from  a  rectangular  one  to 
an  irregular  opening,  circumscribed  by 
four  compound  curves,  the  top  and  bot- 
tom being  curved  downward,  and  the  two 
sides  being  curved  outward  by  bulging. 
The  lap  of  the  door  being  small,  and  the 
bulge  of  the  sides  keeping  it  from  lying  up 
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close,  the  smoke,  cinders  and  rain  drove 
in  and  kept  the  freight  claim  agent  busy 
standing  off  claims  for  damaged  bulk 
grain,  sacks  of  flour  and  boxes  of  corsets. 
In  his  efforts  to  compensate  and  settle 
claims,  the  freight  claim  agent  could  not 
help  explaining  this  to  the  country  store- 
keeper and  farmer,  which  stimulated  the 
dormant  inventive  genius  of  the  bucolic 
mind,  giving  birth  to  the  large  family  of 
flush  car  doors,  which  help  to  make  flush 
times  for  the  car  repair  men. 

"The  flush  door,  if  it  did  not  shrink, 
and  if  it  could  not  get  out  of  order,  is 
morally  a  failure  from  its  inception,  be- 
cause it  presupposes  that  the  door  hole 
in  the  car  is  going  to  retain  its  rectangu- 
lar shape.  After  the  car  has  left  the  shop 
awhile  and  has  settled,  shrunk,  swelled, 
bulged  and  warped,  the  problem  of  clos- 
ing a  close-fitting  flush  door,  or  opening 
it  again  if  it  has  been  closed,  by  the  aid 
of  a  pinchbar,  is  only  a  modification  of  the 
old  one  of  fitting  a  square  plug  in  a  round 
hole.  This  trouble  with  flush  car  doors  is 
common  to  all  of  them,  no  matter  what 
the  gyroscutus  may  be  like  that  is  pro- 
vided for  the  purpose  of  closing  the  door 
into  the  hole. 

"With  an  outside-hung  door  it  is  a 
simple  and  easy  job  to  insure  a  claim 
and  damage  proof  joint  at  the  top  and 
locking  side  of  the  door,  and  by  giving  lap 
enough  at  the  other  side  and  bottom  a 
pretty  safe  door  can  be  secured  even  after 
the  car  has  sagged  and  bulged,  shrunk 
and  swelled,  to  its  full  content,  as  the  dis- 
tance along  which  the  rain  and  soot,  or 
car  thiefs  wire  hook,  must  travel  be- 
tween the  car  side  and  door,  due  to  the 
long  lap,  will  prevent  them  getting  at  the 
contents  of  the  car. 

"The  Wagner  door  depends  for  its  suc- 
cess on  top  and  bottom  rails,  and  on  these 
keeping  the  same  distance  apart.  As 
these  rails  will  not  stay  parallel  on  ac- 
count of  the  springing,  sagging,  warping 
and  shrinking,  the  upper  shoes  often 
come  off  the  top  rail  and  allow  the  door 
to  fall  off.  It  was  at  first  supposed  that 
this  was  due  to  the  bottom  shoe  on  the 
crank  shaft  wearing  out,  and  to  remedy 
this  a  cast  or  malleable  bracket  with  flat 
foot  is  largely  used  to  carry  the  weight 
of  the  back  of  the  door;  this  relieves  the 
crank  shaft  and  its  shoes  of  carrying  all 
weight;  they  only  have  to  answer  the  pur- 
pose of  opening  and  closing  the  doors. 

"As  the  Wagner  door  still  continued 
to  fall  off,  it  was  found  that  the  trouble 
was  not  in  the  door  so  much  as  in  the 
guides,  it  being  almost  impossible  to  keep 
the  top  and  bottom  guides  anywhere  near 
parallel  under  all  conditions  of  load  and 
service,  even  on  modern  strongly  framed 
cars. 

"The  Wagner  door  depends  for  its  suc- 
cessful working  on  the  alignment  of  the 
bottom  rail,  as  this  has  to  guide  the  front 
of  the  door  into  position.  It  has  been 
found  almost  impossible  to  keep  bottom 
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rails  in  any  sort  of  good  condition,  as 
they  are  too  convenient  for  use  in  sup- 
porting the  ends  of  skids,  and  often  carry 
the  bulk  of  the  weight  of  a  piece  of  ma- 
chinery, etc.,  being  skidded  into  the  car; 
they  are  damaged  by  wheels,  stone  and 
other  heavy  articles  being  dumped  out 
of  the  car,  and  are  constantly  being 
bent  and  battered  against  the  side  of  the 
car  by  heavy  wagons  being  backed  up 
against  the  cars. 

"The  crank  shaft  of  the  Wagner  door 
is  provided  with  shoes  sliding  on  the 
top  and  bottom  rails.  The  crank  pins  are 
not  turned  up  in  the  lathe.  The  holes  in 
which  these  pins  fit  are  usually  cored  in 
the  casting;  consequently,  we  have  a  loose 
wiggly  fit,  and  as  the  weight  of  the  door 
is  always  carried  at  an  offset  equal  to  the 
arm  of  the  crank,  the  loose  fit  referred  to, 
followed  by  further  looseness  due  to  wear, 
allows  the  door  to  settle  down  out  of 
position. 

"The  general  bad  condition  of  the  Wag- 
ner doors  around  the  edges,  showing  only 
too  plainly  the  marks  left  by  the  vigorous 
use  of  a  pinchbar,  led  to  the  belief  that 
these    doors,    after   closing,    were    being 
nailed    by    anxious    shippers,    so    broad 
flat  straps  of  iron  were  fitted  around  the 
edges  of  the  doors.    The  result  is  just  the 
same,  only  more  so;  for  not  only  was  the 
wood  of  the  door,  and  the  siding  around 
the   door,    scarred   and    split   up   by  the 
pinchbars,  but  the  iron  straps  are  pried 
off  and  curled  up,  adding  to  the  trouble 
and  expenses.    Closer  inquiry  revealed  the 
fact  that  the  pinchbar  was  most  needed 
on  account  of  the  doors  getting  jammed 
shut,  by  the  gradual  sagging  of  the  cars 
under  load,  by  the  swelling  of  the  wood 
in  wet  weather,  and  by  the  bulging  of  the 
car  sides,  although  the  trouble  from  ship- 
pers nailing  doors  does  add  to  the  neces- 
sity   for    the   pinchbar.      When    a    flush 
door  has  been  nailed,  the  pinchbar  must 
be  used  with  destructive  effect  to   force 
it  open.     The  results  of  nailing  an  out- 
side-hung door  are   not  so   bad,   as  the 
pinchbar   can   be   pushed   well   under   it, 
and  you  don't  have  to  peck  at  it  with  the 
bar.    Also,  with  an  outside  door,  the  nails 
can  be  got  at  and  cut  off  with  a  cold  chisel, 
which  is  not  possible  with  a  flush  door. 
"That   the   Wagner   flush    door   is   no 
better  than  an  'ornary'  outside-hung  door, 
as  far  as  the  weatherproof  qualities  are 
concerned,   can   be   readily   observed   by 
visiting  the  yards    and  noticing  the  gaps 
over  the  tops  of  the  doors,  varying  from 
a  small  crack  to  an  inch  or  more  in  width, 
through  which  the   sunshine,  rain,  snow 
and  dirt  can  freely  enter.    Bad  fitting  up? 
Oh  no!    The  doors  are  fitted  up  with  only 
three-eighths  clearance  each  way.     Green 
lumber?     No;    it   is   as   good   kiln-dried 
lumber  as  can  be  got  for  car  repairing. 
What  is  it  due  to?    Why,  to  the  settling 
of  the  door  out  of  place,  from  the  shaft 
and   cranks   bending,    the   shoes    getting 
crooked,  the  bottom  guides  getting  bent. 


the   door   shrinking,   and   the   door   hole 
stretching. 

"The  inventor  of  the  Wagner  door  de- 
vised  an   arrangement   for   securing   the 
handle  on  the  crank  shaft  in  either  the 
open  or  shut  position,  by  means  of  a  small 
half-round  casting  with  notches  on  the  un- 
der edge,  which  drops  over  the  lever  and 
locks  it  in  'open'  or  'shut'  position.     On 
this  locking  casting  is   the   word   'Lift.' 
How  often  do  we  see  people  of  education 
come  to  an   office   door  with   the   word 
'Private'  painted  on  it  in  plain  large  black 
letters,  and  after  gazing  on  the  letters  with 
a  far-away  look,  walk  in  and  ask  if  this 
is  the  Y.  M.  C.  A.  rooms,  or  Mr.  Legal 
Shyster's  law  office,  when  the  Y.  M.  C.  A. 
and    Mr.    Shyster's    signs    are    standing 
right  across  the  hallway  in  large  red  and 
white  type.     Owing  to  this  same  peculiar 
trait  of  the  ordinary  human,  a  man  who 
has  not  become  an  expert  on  car  doors 
by  long  practice  will  read  the  little  word 
'Lift,'    wondering   what    it    is   put    there 
for,  and  forthwith  get  a  lever  or  pinchbar 
or  fence  rail  and  pries  away  at  the  handle 
of  the  crank  shaft  in  his  efforts  to  turn 
it;  the  end  of  the  struggle  is  a  broken 
handle,   or  broken   locking   casting,   and 
bad  language.    That  this  is  no  exaggera- 
tion is  evidenced  by  a  large  number  of 
broken  and  bent  crank  shafts  and  broken 
castings   with  the  ear-marks   of  the  bar 
or  lever  on  the  door  underneath  the  han- 
dles. 

"This  trouble  led  some  of  us  to  do 
away  with  the  locking  casting,  and  hinge 
the  handle  so  that  it  would  drop  down 
for  safety  when  let  go.  Our  ignoramus 
immediately  makes  use  of  this  handle  to 
pull  the  door  open  and  shut;  as  he  does 
so,  he  operates  the  closing  device  and 
jams  the  door  fast  against  the  car  side. 
Ignoramus  No.  I  calls  Ignoramus  No.  2. 
with  a  pinchbar,  and  while  one  pulls  on 
the  handle,  keeping  the  door  jammed 
tight  against  the  side,  No.  2  pinches  it 
along,  using  the  beaded  edges  of  the  car 
siding  for  'holds'  for  the  points  of  the 
bar;  the  marks  on  the  doors  and  sides  of 
cars  often  tell  this  story  as  plainly  as  a 
picture  story  can. 

"One  might  answer  this  by  saying  the 
railroad  companies  shouldn't  employ 
such  ignoramuses  to  do  their  work,  or 
should  teach  them.  That  may  be  so;  but 
railroad  companies  cannot  afford  to  send 
an  expert  along  with  each  car  to  explain 
how  the  doors  work  to  the  men  who  can- 
not read  at  the  shingle  mills,  bark  sidings, 
quarry  sidings,  or  to  the  negro  freight 
hands  in  territories  where  such  doors  are 
not  much  used. 

"To  sum  up  the  troubles  with  the  Wag- 
ner car  door  in  a  few  words,  is  to  say  that 
it  bears  on  its  face  an  ingenious  mechan- 
ism for  accomplishing  an  improper  pur- 
pose. 

"The  first  essential  qualification  for  a 
successful  car  door  is  simplicity  and  the 
absence  of  all  mechanism." 
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Practical  Letters  from  Practical  iVien. 
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Throttling  versus  Close  Cut-off. 

Editors: 

In  studying  the  various  arguments  with 
regard  to  "Throttling  versus  Close  Cut- 
off," the  fact  has  been  forcibly  impressed 
on  my  mind  that  many  a  ton  of  coal  has 
been  wasted  annually  by  one  notch  being 
too  light  to  handle  the  train  and  the  next 
one  too  heavy.  Such  an  engine  will  per- 
form differently  with  different  engineers 
on  her.  One  man  will  work  a  very  heavy 
throttle  with  reverse  lever  in  second 
notch,  and  each  exhaust  will  be  sent  out 
with  a  short,  sharp  blast,  which  being 
intermittent  has  a  disastrous  effect  on  the 
fire,  and  the  engine  appears  to  be  laboring 
continually. 

Suppose  with  a  notch  on  quadrant  such 
engine  will  handle  her  train  easily  with 
half-closed  throttle  on  the  level.  Suppose 
an  engineer  who  advocates  full  throttle 
whenever  possible  goes  out  to  run  her.  He 
will  hook  her  in  that  notch,  pull  her  wide 
open,  and  put  his  head  out  of  the  window 
and  listen.  He  will  conclude  she  does  not 
clear  herself,  and  down  she  goes  into  the 
next  notch  with  throttle  partly  closed, 
regardless  of  what  percentage  of  cut-off  it 
is.  Some  men  work  an  engine  in  a  certain 
notch,  regardless  of  everything.  The 
same  man  will  come  to  a  hill  and  gradually 
widen  out  on  the  throttle  until  she  is  wide 
open;  then  when  he  gives  her  a  notch 
without  easing  off  on  the  throttle,  he  will 
lift  the  grates  out,  providing  the  fireman 
has  not  plenty  of  coal  on  top  to  hold  them 
down. 

Suppose  another  engineer  goes  out  on 
the  same  engine  who  tries  to  see  how  easy, 
soft  and  prolonged  he  can  make  her  ex- 
haust and  still  do  her  work,  regardless  of 
whether  she  clears  herself  or  not,  which 
makes  a  constant  drain  on  the  boiler  with- 
out fluctuations.  This  enables  a  fireman 
to  keep  a  more  uniform  temperature  with- 
out forcing  the  fire  at  times  and  retarding 
it  at  other  times. 

I  had  an  experience  with  a  14  x  22  en- 
gine with  54-inch  wheels,  on  a  two-coach 
passenger  run.  The  piston  speed  was 
very  high,  sometimes  reaching  1,000  feet 
per  minute.  Over  parts  of  the  road  where 
engine  would  handle  her  train  in  the  cen- 
ter notch,  which  was  less  than  20  per  cent. 
of  stroke,  and  maintain  high  piston  speed, 
was  very  economical;  but  as  soon  as  pis- 
ton speed  dropped  bekow  a  certain  limit, 
it  was  better  to  drop  her  down  to  the  next 
notch,  which  was  about  30  per  cent,  of 
stroke,  and  throttle  the  steam.  On  this 
point  W.  De  Sanno's  "Eli"  should  show 
good  results.  It  seemed  as  if  the  limit  of 
economical  expansion  had  been  reached 
when  the  speed  dropped  below  the  point 
where  condensation  and  re-evaporation 
exceeded  the  economy  to  be  obtained  with 


higher  speed.  When  the  speed  droppi  d, 
the  engine  would  seem  to  have  a  different 
exhaust,  and  labored  hard  to  get  rid  of 
her  exhaust  steam,  and  it  appeared  to  be 
damp  and  of  greater  volume,  producing 
more  compression.  It  also  had  a  different 
effect  on  the  fire. 

The  steam  pressure  carried  has  its  effect 
on  where  to  work  the  engine  and  throttle. 
Engines  with  short  eccentric  rods  work 
better  with  the  steam  throttled  than  en- 
gines with  long  ones,  on  account  of  in- 
crease in  lead  with  shorter  rods. 

A.  A.  LlNDLEY, 

Iowa  Central  Railway. 
Oskaloosa,  la. 


New  England  Inspection  Engine. 

Editors : 

Your  article  about  "the  inspector"  on 
the    Norfolk    &    Southern    Railroad    has 


spection  room,  which  is  finished  in  ma- 
hogany and  maple.  Comfortable  willow 
chairs,  cane-seated,  together  with  plush 
cushions,  are  within  the  inspection  room, 
upon  tastefully  carpeted  platforms  well  ar- 
ranged for  observation  by  being  raised 
where  the  boiler  and  the  wagon-top  rise 
above  the  floor-level.  Artificial  light  is 
obtained  by  electricity  from  storage  bat- 
teries placed  under  the  engineer's  seat, 
and  the  inspection  room  is  supplied  with 
heat  from  the  boiler,  the  heat  being  regu- 
lated by  means  of  registers.  Communi- 
cation between  the  inspection  room  and 
the  cab  is  secured  by  speaking  tubes  and 
electric  bells.  The  bell,  hung  on  the  ten- 
der, is  rung  by  compressed  air. 

The  design  of  the  engine  is  artistic 
and  tasteful.  Its  predominant  color  is 
dark  olive-green,  with  ornamentation  and 
lettering  in  gold-leaf,  while  the  cylinder 
casings    and    handrails    are    of    polished 
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suggested  sending  to  you  a  photograph 
of  the  inspection  engine  "Boston,"  on 
the  Fitchburg  Railroad,  a  machine  that 
was  likewise  rebuilt  from  an  eight-wheel 
locomotive. 

It  was  built  at  the  Mason  Machine 
Works,  and  was  formerly  on  the  Ash- 
burnliam  Railroad,  2.58  miles  in  length, 
till  that  road  became  a  branch  of  the 
Fitchburg  system.  The  rebuilding  was 
done  by  the  Fitchburg  Company  at  its 
locomotive  shops  in  Keene,  N.  H.,  and 
its  car  shops  in  Fitchburg,  Mass.  The 
"Boston"  has  cylinders  12  x  22  inches,  and 
a  38-inch  boiler,  while  its  weight,  origi- 
nally 48,000  pounds,  is  now  77.700  pounds. 

The  two  rear  windows  on  the  side  are 
in  the  cab.  the  other  four  being  in  the  in- 


brass.  Although  similar  to  several 
engines  built  originally  for  inspection 
service,  the  "Boston"  is,  I  believe,  the 
first  and  only  one  introduced  into  New 
England.  G.  Franklin.Starbuck. 
Waltham,  Mass. 

§      §      3 

Some  Suggestions  to  Car  Inspectors. 

Editors: 

With  the  more  general  use  of  air  brakes 
on  freight  cars,  the  necessity  for  better 
care  of  them  and  keeping  down  the  ex- 
pense of  maintenance  becomes  daily  more 
apparent.  If  the  following  suggestions 
to  car  inspectors  are  heeded,  these  men 
will  contribute  a  great  deal  toward  the 
ends  mentioned: 
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i.  Don't  overlook  the  sure  sign  of 
needed  repairs  indicated  by  paper  between 
hose  couplings;  but,  by  replacing  the  de- 
fective gasket,  discourage  the  practice  of 
so  using  paper  by  doing  away  with  the 
leak  the  paper  was  intended  to  stop.  A 
piece  of  cord  wrapped  around  a  train 
pipe  at  a  joint  often  indicates  a  leak  at 
that  point.  Be  as  ready  to  hear  an  air 
leak,  and  as  willing  to  remedy  it,  as  many 
men  are  to  hear  the  whistle  in  the  even- 
ing and  at  once  to  quit  work.  Pressure 
will  then  be  more  easily  gained,  and 
brakes  will  operate  more  satisfactorily. 

2.  Don't  fail  to  turn  angle  cocks  to  the 
correct  position,  no  matter  who  put  them 
wrong.  They  are  not  infrequently  seen 
pointing  toward  the  outside  instead  of  a 
little  toward  the  center  of  track.  This 
position  soon  results  in  a  leaky  and 
bursted  hose. 

3.  Turn  the  hose  couplings  so  they  can 
be  connected  without  a  quarter  or  a  half 
twist  being  given  the  hose.  You  will  see 
many  needing  this  change  if  you  look  for 
them. 

4.  Don't  put  a  hose  coupling  into  ser- 
vice, nor  let  one  there  remain  that  has 
been  so  bent  as  to  bring  its  face  too  close 
to  that  of  the  other  when  connected.  When 
in  proper  condition  there  should  be  about 
7-64  inch  clearance  between  the  faces.  In 
pulling  apart,  as  must  be  expected  in  case 
of  a  break-in-two,  this  clearance  decreases 
to  a  scant  1-32  inch;  therefore,  if  not  hav- 
ing very  nearly  the  standard  clearance 
when  coupled,  instead  of  pulling  apart, 
either  a  hose  will  be  torn  off  or  the  piping 
will  be  pulled  from  under  the  car.  This 
and  poor  train-pipe  clamping  is  responsi- 
ble for  many  leaks  at  train-pipe  connec- 
tion to  triple  valve,  and  for  broken 
branch  pipes. 

5.  Keep  the  bolts  well  drawn  up  which 
attach  the  reservoir  and  cylinder  to  the 
car.  When  these  are  loose,  there  is  a 
movement  of  the  supported  parts  each 
time  the  brake  is  applied  and  released. 
Not  only  does  this  movement  tend  to 
cause  a  leak  at  the  train-pipe  connection 
to  the  triple  valve,  but  it  frequently  re- 
sults in  breaking  the  pressure-retaining 
valve  pipe  off  at  the  triple  valve. 

6.  Keep  all  pipe  clamps  drawn  up 
snugly,  and  don't  fail  to  replace  any  that 
are  missing.  The  sooner  either  of  these 
jobs  is  done,  the  less  it  will  cost,  as  delay 
will  result  in  the  development  of  other 
defects. 

7.  Don't  imagine  you  can't  adjust  the 
piston  travel  properly  on  a  freight  car 
without  air  pressure.  Shove  the  push  bar 
back  in  the  hollow  piston  rod  until  it 
strikes  the  piston;  then  make  a  mark  on 
the  bar  just  opposite  the  end  of  the  hol- 
low rod.  Then  set  the  hand  brake  with  a 
"club,"  and  the  distance  from  mark  on 
bar  back  to  end  of  hollow  rod  will  be 
tin-  piston  travel  that  would  result  from 
the  air  brake  being  applied. 

8.  When  taking  triple  valves  apart  for 
cleaning  and  oiling,  don't  pull  the  branch 


pipe  away  from  the  valve  after  discon- 
necting the  union.  Moving  this  pipe 
helps  to  start  a  small  leak  when  the  pipe 
is  brought  back.  Many  small  leaks  equal 
a  big  one,  and  are  much  more  difficult 
to  locate  and,  as  a  whole,  to  remedy. 

9.  Don't  let  go  unrepaired  a  brake 
beam  which  has  lost  a  wheel  guard.  A 
few  cents  of  expense  here  will  often  save 
dollars  in  damage  resulting  from  the 
beam  riding  the  wheel. 

10.  If  you  are  stationed  at  or  near  the 
foot  of  a  grade,  and  inspect  trains  that 
have  just  descended,  don't  fail  to  touch 
quickly  with  the  bare  hand  one  wheel 
tread  in  each  truck.  The  comparative 
temperature  of  wheels  will  tell  you  the 
relative  amount  of  brake  work  done,  thus 
enabling  you  to  detect  the  existence  of 
many  defects  that  would  otherwise  go  un- 
noticed, or  require  a  much  more  elabo- 
rate test  to  indicate  their  presence.  If  the 
wheels  are  much  cooler  in  one  truck  than 
the  other,  or  on  one  car  than  the  average 
cars  of  the  train,  it  is  absolute  proof  that 
such  wheels  are  not  getting  their  share 
of  brake  power.  With  the  knowledge 
that  a  defect  exists,  it  is  easier  to  trace, 
and  there  is  more  surety  of  its  exact 
nature  being  determined. 

F.  B.  Farmer. 
SI.  Paul;  Minn. 

i    6    .i 

Steel  Piston  Rings. 

Editors: 

Referring  to  your  paragraph  in  Decem- 
ber number,  about  steel  piston  rings  com- 
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Section  of  Steel  Spring  Ring 
for  17" Cylinder-Full  size 
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ir.g  into  use  in  Great  Britain  for  stationary 
engine  purposes,  mild  steel  for  packing 
rings  has  been  in  use  for  stationary  and 
locomotive  practice  for  a  number  of  years 
with  very  good  results.  Mr.  John  Rams- 
bottom,  when  locomotive  superintendent 
of  the  London  &  Northwestern  Railway, 
prior  to  1872,  introduced  these  rings, 
which  have  since  borne  his  name  (the 
Ramsbottom  packing  ring);  they  were 
used  on  all  London  &  Northwestern  loco- 
motives, including  the  compound,  whose 
low-pressure  cylinder  took  a  30-inch  ring. 
I  saw  them  in  stationary  engines  nearly 
twenty  years  ago,  where,   for  simplicity, 


cheapness  and  good  wearing  qualitites, 
they  were,  I  think,  without  equal.  Oc- 
casionally on  locomotives  we  had  trouble 
with  them,  on  account  of  cylinders  being 
soft,  and  they  would  wear  out  in  a  very 
short  time;  where  this  was  the  case  we 
replaced  the  steel  rings  with  drawn  brass 
ones,  the  brass  rings  lasting  just  as  long 
in  soft  cylinders  as  steel  rings  did  in  hard 
ones. 

The  following  are  some  of  the  advan- 
tages of  steel  rings: 

No  tee  or  bull  ring,  follower  plate  or 
bolts  required. 

Lighter  piston  head  can  be  used. 

No  lathe  work  required  on  rings,  as 
steel  is  made  of  proper  section,  passed 
through  rolls  and  finished. 

Can  be  made  to  fit  a  cylinder  that  is  not 
perfectly  round.  I  herewith  send  you 
draft  of  piston  head,  also  section  of  ring, 
which  for  a  17-inch  cylinder  was  about 
Yt^Vi  inch.  As  will  be  seen  by  looking 
at  draft,  three  rings  are  used  in  each  pis- 
ton head,  the  joints  being  divided  so  that 
they  are  not  opposite  one  another.  I 
have  seen  these  rings  wear  so  thin,  where 
the  piston  head  was  a  close  fit  in  cylinder, 
that  when  taken  out  they  would  not  be 
more  than  ^  inch  thick  in  places. 

H.  T.  Benti.ky. 

Belle  Plaine,   la. 

%     d     i 

"  Peculiar  Wear  of  Valves." 

Editors: 

The  article  with  the  above  heading,  on 
page  38  of  January  issue,  according  to  my 
idea  is  not  fully  explained  by  the  editor. 
While  discussing  this  subject,  I  will  en- 
deavor to  explain  or  answer  question  No. 
2  of  H.  T.,  of  Paducah,  Ky.,  page  72; 
question  No.  3  under  the  Head  of  "What 
You  Want  to  Know." 

The  wear  described  by  Mr.  S.  J.  Hun- 
gerford's  drawing  is  evidently  caused  by 
not  letting  the  reverse  lever  down  in 
corner  while  rolling  down  hill.  As  a  rule, 
on  fast  runs  engineers  drop  their  reverse 
levers  down  about  half  way  to  the 
"corner,"  which  does  not  allow  valves 
to  travel  their  full  stroke,  and  instead  the 
valve  stops  over  the  port  and  closes  it 
before  the  piston  completes  its  stroke, 
causing  a  pressure  in  cylinder  sufficient 
to  lift  that  end  of  valve,  and  causing  the 
"peculiar  wear"  on  opposite  end,  and 
vice  versa. 

It  is  evident,  then,  where  H.  T.  gets  his 
short  puffs  and  exhausts,  which  occur 
when  the  compressed  air  lifts  the  valve 
and  allows  air,  smoke,  etc.,  to  enter  steam 
chest  from  exhaust  openings — remem- 
bering there  is  always  a  partial  vacuum  in 
chests  while  rolling,  caused  by  pistons 
acting  as  pumps;  and  when  valve  is  raised, 
this  vacuum  is  partly  relieved  from  the 
smokebox,  causing  the  puffs. 

As  Mr.  Hungerford  states  that  valves 
having  the  greatest  travel,  lap  and  lead 
show  the  most  wear,  it  goes  to  sub- 
stantiate the  above  idea.  I  also  claim  this 
lifting  of  the  valve  is  one  of  the  principal 
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causes  of  slats  and  springs  breaking  in 
balanced  valves,  for  this  reason:  While 
working  steam,  the  springs  and  slats  are 
heated  to  the  temperature  of  the  steam, 
and  when  steam  is  shut  off,  and  rolling 
down  grade,  cold  air  is  admitted  through 
relief  valves  to  chest  and  cools  these 
springs  suddenly  and  causes  them  to 
break,  especially  when  they  are  of  ellipti- 
cal form.  On  this  account  I  would  sug- 
gest, that  in  renewing  balanced  valves, 
never  leave  any  unnecessary  space  be- 
tween the  top  of  valve  proper  and  the 
balance  plate,  which  is  often  done  when 
valves  and  seats  are  faced  off. 

w.  w.  Pitts. 
Hillsboro,  Tex. 

%    ®     i 

A  Successful  Variable   Nozzle. 

Editors: 

We   have   been   experimenting  with   a 
variable  nozzle  on  our  road  for  the  past 


Another  advantage  outside  of  its  coal- 
saving  qualities  is,  that  it  will  save  the 
continual  changing  of  tips  to  meet  the 
various  conditions  arising.  On  a  hill  or 
hard  pull  the  uneven  motion  of  all  en- 
gines with  small  nozzles  is  entirely  lack- 
ing, and  no  hitch  is  noticed  as  she  travels 
over  the  centers. 

The  cost  of  the  nozzle  is  about  $29. 
We  are  getting  out  castings  of  nozzle  for 
other  classes  of  engines,  to  try  it  still 
further,  and  will  be  glad  to  answer  all 
questions  in  regard  to  its  performance. 
For  the  benefit  of  those  interested,  I  will 
say  that  this  is  the  square  nozzle  that  has 
been  described  in  "Locomotive  Engi- 
neering" before  (attached  to  reach  rod), 
gotten  up  by  two  engineers  of  the  C,  St. 
P.,  M.  &  O.,  Messrs.  Wallace  and  Kel- 
logg, of  Altoona,  Wis.     L.  H.  Bryan, 

General  Foreman. 

Two  Harbors,  Minn. 


hose  until  a  regular  stop  is  made,  and 
then  probably  a  detention  report  to  make 
out,  only  to  be  repeated  several  times  dur- 
ing the  trip 

Or  you  are  working  on  a  grade.  You 
set  your  injector  where  it  supplies  the 
boiler.  The  fireman  notices  that  she 
steams  freer  than  usual,  but  don't  let  her 
pop  to  attract  your  attention.  After  a 
while  you  try  your  water,  just  to  keep 
down  suspicion,  and  find  yourself  terribly 
short.  You  can't  spare  your  right  in- 
jector to  blow  the  dirt  back.  Your  left 
one  is  treacherous.  You  are  afraid  to 
stop  to  fill  her  up. 

Do  you  remember  how  you  squirmed? 
I  do,  but  have  not  been  caught  in  that 
scrape  for  several  years.  I  have  a  pair 
of  screens,  about  the  size  and  shape  of  a 
gallon  measure,  that  fit  snug  over  the 
tank  valves.  I  take  them  with  me  when 
I  change  engines,  and  would  not  be  with- 
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two  years  at  various  times  and  under  dif- 
fering circumstances.  As  this  is  a  subject 
of  universal  interest  to  railroad  men  in 
general  and  master  mechanics  in  particu- 
lar, I  venture  to  give  some  of  the  results 
of  our  experiments.  For  ten  days  just 
passed  we  have  run  the  engine  equipped 
with  this  nozzle,  on  a  local  run  having 
four  engines  of  the  same  class,  with  con- 
ditions as  nearly  the  same  as  possible. 
This  engine  has  saved  in  fuel  2,332  pounds 
of  coal  per  trip  of  220  miles. 

The  engine  steams  freely,  and  at  the 
conclusion  of  the  test  we  enlarged  the 
nozzle  still  further  and  she  still  steams. 
The  nozzle  is  now  set  so  that  in  first  notch 
of  quadrant  it  equals  area  of  old  nozzle, 
which  was  4]4  inches,  and  in  either  cor- 
ner it  exceeds  the  total  area  of  old  nozzle 
by  2V2   square   inches. 


Hose  Screens. 

Editors: 

I  have  a  spare  engine  to-day  and  have 
just  finished  cleaning  out  a  hose  screen. 
My  hands  are  cut  and  scarred  by  the  rag- 
ged edges  of  the  hose  nut  beaten  out  of 
shape,  my  feet  are  wet,  and  I  am  tempted 
to  ask  a  question :  Why,  in  the  march  of 
improvement,  have  we  returned  to  that 
relic  of  barbarism,  the  hose  screen?  Is 
it  because  of  its  insignificance  that  it  has 
not  been  thought  worthy  of  attention? 
If  so,  those  in  charge  of  the  construction 
and  maintenance  of  power  should  ride  a 
trip  with  someone  on  a  fast  train  while 
he  is  worrying  with  a  tank  of  dirty  water, 
and  he  will  become  enlightened.  His 
water  supply  becomes  strangled;  the  in- 
jectors won't  keep  up  the  proper  level 
of  water  in  boiler.     He  can't  clean  out  the 


out  them  for  money.  These  screens  will 
admit  of  a  finer  perforation  than  the  hose 
screen,  and  made  of  sheet  copper  will  last 
the  life  of  an  engine.  Their  advantage  is 
apparent  in  more  ways  than  I  can  men- 
tion. Take  the  case  of  a  leaking  engine. 
They  admit  of  the  use  of  anything  that 
will  stop  a  leak.  No  matter  how  much 
shavings,  chips  or  straw  it  contains,  force 
enough  will  pass  through;  that  too  coarse 
will  remain  in  the  tank  until  worn  out  by 
the  action  of  the  water.  You  never  know 
it  is  there — unless  perhaps  you  get  a 
mouthful  in  taking  a  drink  out  of  the  tank 
cock.  I  don't  claim  originality,  but  do 
claim  that  I  know  a  good  thing  after  I 
use  it. 

If  any  of  your  readers  wish  to  realize 
satisfaction  after  they  have  found  it,  let 
them  have  a  pair  of  these  screens  made. 
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See  that  they  are  securely  anchored  down, 
to  prevent  the  slashing  of  the  water  from 
moving  them  and  letting  dirt  underneath. 
Then  throw  away  the  hose  screen  and 
they  will  leak  no  further. 

R.  I.  CtOOD. 
Pittsburgh,  Pa. 

§     s     i 

New  Express  Engines  for  the  North- 
eastern Railway-Manchester,  Shef- 
field &  Lincolnshire  Bogie  Ex- 
press Locomotives. 

Editors: 

Kindly  allow  me  to  correct  an  error 
which  has  unconsciously  crept  into  my 
letter  appearing  in  your  December  num- 
ber, page  975,  respecting  the  new  express 
engines  for  the  Northeastern  Railway. 
It  will  be  noticed  that  in  the  first  part  of 
my  communication  I  have  stated  the  cyl- 
inders to  be  20  x  26  inches,  and,  farther 
on  as  18  x  26  inches.  The  former  figures 
are  correct. 

On  page  965,  in  the  same  issue,  you 
describe  the  Manchester,  Sheffield  &  Lin- 
colnshire bogie  express  engines  as  having 
cylinders  19  x  26  inches,  and  four-coupled 
wheels  7  feet  6  inches  in  diameter.  These 
dimensions  should  be  I8J-4  x  26  inches 
and  7  feet,  respectively. 

The  Northeastern  is  at  present  the 
only  company  which  possesses  engines 
with  coupler  wheels  of  a  nominal  diameter 
of  90  inches;  the  railway  using  the  next 
largest  four-coupler  drivers — viz.,  87 
inches  in  diameter — being  the  Lancashire 
&  Yorkshire. 

F.  \V.  Brewer. 

London,  Eng. 

i     §     § 

Piston  Rings. 

Editors: 

Referring  to  your  paragraph  on  page 
990,  December  issue,  am  not  sure  whether 
you  meant  to  imply  that  steel  piston  rings 
were  uncommon  in  locomotive  practice. 
I  only  know  of  their  use  on  one  line,  the 
L.  N.  W.  Ry.,  England;  I  put  in  many  a 
set  when  working  there  as  far  back  as 
1887.  There  were  three  in  a  set,  about 
i  inch  wide  by  T\  inch  thick  ;  made  of 
mild  steel.  I  never  saw  them  made,  be- 
ing in  their  London  repair  shops,  but 
should  think  they  were  very  cheaply  pro- 
duced, as  you  could  cut  up  the  rolled  rod 
to  right  length  and  then  bend  to  required 
shape  in  the  rolls;  all  ready  for  piston 
then;  this  required  shape,  by  the  way, 
wouldn't  be  circular. 

When  we  found  a  soft  cylinder,  we 
used  to  put  in  a  set  of  brass  rings  and 
lay  the  old  ones  aside;  if  they  came  out 
of  re-bored  cylinders,  would  do  later  on 
for  smaller  ones.  These  rings,  owing  to 
their  small  section  and  softness,  hadn't 
much  spring  in  them,  but  they  could 
easily  be  "faked"  when  worn.  We  used 
to  give  them  a  light  pening  on  the  inside, 
holding  the  ring  vertically  on  an  iron 
block  and  working  round  the  ring.  They 
required  a  little  care  to  insure  their  being 


circular  when  in  the  cylinder,  instead  of 
having  flat  places.  Other  things  being 
equal,  I  prefer  cast-iron  rings,  as  I  have 
a  huge  fancy  for  cast  iron  on  cast  iron. 
Had  ample  opportunities  of  seeing  how 
it  "panned  out"  when  on  the  Brighton 
line,  for,  as  you  know,  Stroudley  used 
that  combination  largely.  Slide  blocks 
and  slide  bars:  eccentric  sheaves  and 
straps;  piston,  rings  and  cylinders;  slide 
valves  and  steam  chest,  are  four  of  his 
cast-iron  combinations  that  occur  to  me. 

H.  Rolfe. 
Cambridgeport,  Mass. 

i     $     $ 

Evil  Done  by  Drip  from  Steam  Heat- 
ing Pipes. 

Editors: 

I  find  that  the  steam  heat  on  passenger 
and  fast  express  cars  is  a  very  expensive 
thing  to  railroad  corporations  in  its  pres- 
ent state.  The  drips  are  so  high  from  the 
ground  that  the  wind  blows  the  water  on 
the  rail,  making  ice  and  causing  train  to 
haul  hard;  also,  when  freight  on  side  track 
follows,  the  drip  makes  it  hard  for  them. 
A  few  days  ago  there  was  a  freight  lying 
on  siding  for  a  train  of  five  express  cars 
and  one  sleeper.  When  the  freight  fol- 
lowed, it  took  them  two  hours  to  go  4]/i 
miles;  they  were  making  12  to  15  miles 
an  hour  before  taking  side-track. 

Some  of  the  cars  have  drips  in  center 
of  car;  some  on  one  side,  over  the  rail; 
others  near  the  truck,  on  end  of  car. 
There  was  one  car  on  the  train  I  had  yes- 
terday, and  I  noticed  the  drip  was  fas- 
tened so  as  to  run  directly  on  the  rail 
on  a  straight  line.  I  think  there  is  room 
for  the  M.  C.  B.  and  palace  car  builders 
to  improve  this  by  bringing  the  outlets 
near  the  center  of  car  and  nearer  the 
ground,  so  the  wind  will  not  blow  the 
water  on  rail. 

An  improvement  of  this  kind  will  be  a 
great  saving  of  coal,  iron,  sand;  and  the 
engine  pulling  the  passenger  train  could 
make  better  time,  the  rail  being  free  of 
ice;  also  the  freight  following.  Even 
when  it  is  not  freezing,  the  drip  on  rail 
makes  it  very  slippery  for  the  freight 
train    following. 

James  Hepinstall. 
Greenbush,  N.  )'. 

d     $     $ 

Relation  of  Expansion  to  Clearance. 

Editors: 

The  question  of  the  relation  of  expan- 
sion to  clearance  losses  in  steam  engines 
has  been  discussed  to  some  extent  in  the 
late  engineering  journals,  and  the  con- 
clusions of  some  of  the  writers  appear  to 
be  extremely  illogical. 

Mr.  Harris  Tabor,  in  the  January  issue 
of  "Locomotive  Engineering,"  contends 
that  the  loss  from  clearance  is  greater 
with  an  early  cut-off,  because,  as  he  says 
in  effect,  the  capacity  of  the  clearance 
spaces  is  constant,  but  the  volume  of 
steam  admitted  varies  with  the  point  of 
cut-off.     The   ratio  of  initial  loss   is,   of 


course,  greater  with  an  early  cut-off;  but 
this  is  more  than  returned  by  the  greater 
ratio  of  expansion.  When  steam  is  car- 
ried full  stroke,  the  contents  of  the  clear- 
ance spaces  is  total  loss,  because  the  effec- 
tive pressure  on  the  piston  is  not  in- 
creased an  atom  thereby;  but  when  steam 
is  expanded,  the  additional  volume  con- 
tained in  the  clearance  spaces  helps  to 
keep  up  the  expansion  line,  and  thereby 
increases  the  effective  pressure.  There- 
fore, the  greater  the  expansion,  the  less 
the  loss  from  clearance.  Contrary  results, 
should  be  attributed  to  increased  con- 
densation, or  other  causes. 

Mr.  S.  J.  Hungerford  asks  for  an  ex- 
planation of  the  wearing  of  the  outer  edges 
of  the  valve  and  valve  seat,  illustrated  in 
his  article.  As  compression,  to  the  ex- 
tent of  the  area  of  the  port,  counterbal- 
ances the  pressure  on  the  valve  at  one  of 
its  ends,  but  not  at  the  other,  the  effect 
would,  of  course,  be  to  increase  the  wear 
on  the  outer  edges  of  the  valve  and  valve 
seat. 

W.  F.  Cleveland. 

Moncton,  N.  B.,  Can. 


Selection  of  Enginemen. 

"It  is  the  individual  that  reaches  the 
highest  round  of  the  ladder,  not  the  many. 
Men  cannot  be  any  more  alike  in  ability 
to  run  a  locomotive  than  in  any  other 
line  of  business,"  said  Mr.  W.  E.  Amman, 
in  a  paper  read  before  the  Northwestern 
Railway  Club.  "Railroads  must  have  the 
percentage  of  bad  with  the  good — the 
wasteful  with  the  careful;  but  these  condi- 
tions can  be  altered  and  a  high  average 
of  intelligence  attained  if  a  proper  method 
of  system  and  discipline  is  maintained. 
The  proper  education  of  enginemen  and 
firemen  in  the  natural  causes  of  combus- 
tion, and  a  strict  compliance  with  rules 
and  regulations  governing  coal  consump- 
tion, would  result  in  saving  a  consider- 
able portion  of  what  is  now  wasted 
through  ignorance  and  lack  of  interest 
In  order  to  accomplish  this  result,  much 
is  required,  and  many  of  our  roads  are 
taking  steps  in  the  right  direction.  Too 
much  credit  cannot  be  given  to  those 
officials  who  are  assisting  their  engine 
crews  by  the  aid  of  literature,  and  employ- 
ing capable  and  active  traveling  engineers 
to  advise  and  instruct  them  in  the  way  to 
get  the  desired  results  by  proper  use  of 
fuel. 

"When  a  judicious  selection  is  made, 
the  traveling  engineer  soon  proves  him- 
self a  valuable  addition  to  the  motive 
power  department.  His  special  know- 
ledge of  engines  and  men  should  con- 
stitute him  a  teacher,  and  we  should  look 
to  him  for  a  proper  selection  of  material 
for  competent  engineers  and  firemen. 

"Aside  from  all  other  sources  of  waste, 
there  is  none  so  great  as  that  caused  by 
careless  and  ignorant  handling  of  engines 
on  the  road.  The  standard  of  excellence 
should  be  governed  by  their  standing  on 


the  performance  sheet  for  cost  of  coal,  oil 
and  repair.  This  will  always  prove  to  be 
an  incentive  for  energetic  and  ambitious 
enginemen.  Everything  consistent  should 
be  done  to  foster  in  them  a  spirit  of  in- 
terest in  their  work.  Inattention  or  in- 
difference to  their  suggestions  or  com- 
plaints are  serious  obstacles  to  their  ad- 
vancement, and  invariably  result  in  loss 
to  the  company.  We  frequently  find  cases 
where  an  engineer  and  firemen  are  not 
agreeable  to  one  another.  The  work  of 
one  does  not  suit  the  other.  Such  cases 
should  be  investigated  without  delay  and 
a  change  made,  as  no  economy  is  effected 
under  any  circumstances  by  keeping  them 
together.  The  fireman  cannot  fire  an  en- 
gine with  economy  if  the  engine  is  not 
properly  handled;  neither  can  an  engineer 
run  his  engine  with  satisfaction  unless  it 
is  fired  to  the  best  advantage.  Inflexible 
rules  for  firing  cannot  be  followed.  Con- 
ditions are  not  always  alike;  which  make 
it  necessary  that  engine  crews  should  be 
men  of  ready  conception,  that  their  work 
can  be  made  to  conform  to  the  existing 
conditions.  The  early  education  of  the 
fireman  should  begin  in  the  shop,  where 
the  rudiments  of  railroading  should  be 
taught,  and  the  capacity  of  the  apprentice 
can  be  observed.  Selecting  material  for 
firemen  from  butcher  shops,  grocery 
stores  and  the  farm,  and  sending  them 
out  a  few  trips  to  learn  how  to  fire,  is  a 
practice  that  cannot  be  too  strongly  con- 
demned. It  is  costly  to  the  companies, 
and  does  not  permit  of  the  experience 
necessary  to  make  competent  and  reliable 
engineers.  If  heads  of  mechanical  depart- 
ments would  remember  that  the  preced- 
ing generation  makes  the  next  succeed- 
ing, we  would  have  less  poor  enginemen 
and  better  coal  records." 


Machine  for  Bending  Drawbar  Yokes. 

In  the  forming  of  drawbar  yokes  by 
hand,  the  blacksmith  has  no  easy  task  to 
bring  up  corners  and  get  a  reasonably 
good  job,  without  an  expensive  outlay  of 
time.  The  device  thaJt  will  do  this  job 
cheaper  and  better  than  it  can  be  done  by 
the  mauling-into-shape  process,  is  a  boon 
to  the  smith,  and  a  money-saver  to  the 
company  employing  it;  such  a  machine  we 
herewith  illustrate.  It  was  designed  with 
the  end  in  view  of  bending  the  I  x  4-inch 
iron  into  shape  for  a  yoke  at  a  single 
movement,  and  was  built  new  for  the  pur- 
pose. Nothing  was  picked  up  to  do  duty 
as  a  makeshift  in  this  case,  and  fail  to  do 
what  was  expected  of  it  with  the  regularity 
known  of  such  construction,  but  each  part 
was  adapted  to  and  made  for  the  work  it 
had  to  do. 

A  cast-iron  frame,  6  feet  10  inches  high, 
carries  all  the  accessories  for  doing  the 
job.  At  the  top  of  the  frame  is  bolted  a 
pair  of  12  x  12-inch  air-cylinders,  having 
leather  packing  on  both  sides  of  the  pis- 
ton— for  motion  in  two  directions.  The 
pistons  connect  with  a  crosshead  made  to 
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work  in  suitable  dove-tailed  surfaces  on 
each  side  of  the  frame,  as  shown  in  section 
A  B  of  the  frame  and  crossheads.  On  the 
latter  there  is  pivoted  a  pair  of  }4  *  2!^- 
inch  links,  extending  down  to  the  bending 
arms.  These  arms  are  journaled  into  the 
frame  on  the  rear  side,  and  into  a  heavy 
bar  at  the  front,  and  are  at  such  a  distance 
from  center  to  center  as  will  bring  their 
faces,  when  in  a  vertical  position,  equal  to 
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The  forming  block  has  outside  dimen- 
ilie  finished  inside  face  of 
the  yoke,  and  the  latter,  as  a  flat  bar,  is 
laid  on  the  top  of  the  block  as  a  prelimi- 
nary to  fhe  bending,  after  which  air  is  ad- 
mitted to  the  cylinders  and  the  bending 
arms  turn  on  their  journals,  forcing  the 
bar  down  against  and  parallel  to  the  sides 
of  the  block.  Since  the  bar  is  held  firmly 
at  the  top,  the  metal  cannot  free  itself  in 


over-all  depth  of  the  yoke  when  finished. 
Located  below  the  bending  arms  is  the 
block  former,  over  which  the  bar  for  the 
yoke  is  bent.  This  block  is  bolted  se- 
curely to  the  frame  and  has  slotted  holes 
for  adjustment;  the  bolts,  however,  are 
not  depended  on  to  hold  it  vertically,  this 
being  accomplished  by  means  of  an  eccen- 
tric on  the  end  of  a  short  shaft,  and  actu- 
ated by  the  lever  shown  at  the  rear  of  the 
machine. 


Locomotive  Enu1 


any  direction,  and  must  therefore  come 
from  the  die  square  and  true.  The  sec- 
tion D  E  gives  a  clear  idea  of  the  amount  of 
metal  in  the  frame  and  block. 

This  machine  is  responsible  for  its  exist- 
ence to  Superintendent  of  Motive  Power 
Turner,  of  the  Buffalo,  Rochester  &  Pitts- 
burg Railway,  who  has  brought  out  many 
good  things  in  tools  operated  by  com- 
pressed air. 
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Time  Necessary  for  Building;  a  Lo- 
comotive. 

There  is  an  article  going  the  rounds  of 
the  technical  press  about  the  rapidity  with 
which  a  locomotive  was  built  in  a  French 
railway  shop.  We  have  had  many  com- 
petitions of  the  kind  in  this  country,  and 
the  impression  was  given  that  certain 
shops  could  build  a  locomotive  in  about 
twenty-four  working  hours.  They  may 
put  an  engine  together  in  less  than  that 
time,  and  nearly  all  locomotive  builders 
would  undertake  to  do  the  work  still 
more  expeditiously  if  anything  was  to  be 
gained  by  the  performance.  People  should 
remember  that  there  is  a  vast  difference 
between  building  an  engine  from  speci- 
fications and  assembling  the  finished 
parts. 

To  follow  the  operations  from  the  draw- 
ings is  a  tedious  process.  We  believe 
that  Baldwin's  people  turned  out  engines 
on  their  first  great  Russian  order  within 
four  weeks  after  the  order  was  given,  and 
European  builders  wanted  twice  as  many 
months. 

It  takes  four  pattern  makers  from  six 
to  eight  weeks  to  make  the  complete  set 
of  patterns  for  a  mogul  engine.  Two  men 
will  be  ten  or  twelve  days  making  the 
pattern  for  a  cylinder  and  half  saddle  and 
all  core  boxes.  Locomotive  builders  are 
very  expeditious  when  they  have  an  en- 
gine ready  six  weeks  after  the  specifica- 
tions have  been  received,  especially  with 
the  diverse  forms  and  special  patterns 
now  in  vogue. 


Our  Insert. 

The  five  queer-looking  machines, 
shown  in  our  insert,  do  not  appear  much 
like  the  modern  locomotive,  but  they 
contained  nearly  all  its  essential  princi- 
ples, and  they  formed  in  brass  and  iron 
tentative  steps  that  led  to  the  perfected 
locomotive.  All  are  native  American  ex- 
cept one,  and  give  a  good  illustration  of 
what  this  country  was  prepared  to  do 
without  assistance  in  developing  the  loco- 
motive. 

For  years  before  1830  the  belief  was 
gaining  followers  that  the  development 
of  America's  system  of  inland  transporta- 
tion must  be  done  by  railroads,  and  the 
more  advanced  thinkers  believed  that 
these  roads  would  be  operated  by  steam 
engines.  In  1828  several  railroads  were 
under  construction,  but  the  motive  power 
to  be  employed  upon  them  was  not  set- 
tled. Horatio  Allen,  a  celebrated  civil 
engineer  in  the  employment  of  the  Dela- 
ware &  Hudson  Canal  Company,  went  to 
England  in  that  year  to  purchase  material 
for  a  small  railroad  the  company  were 
building,  and  he  was  authorized  to  pur- 
chase some  locomotives  if  he  considered 
their  use  practicable.  The  following  year 
he  brought  back  the  "Stourbridge  Lion," 
which  was  built  by  an  engineering  firm 
in  England.  It  was  taken  to  Honesdale, 
Pa.,    where    it    was    tried.     The    engine 


worked  satisfactorily,  but  was  considered 
too  heavy  for  the  track,  and  was  never 
used  as  a  locomotive  after  the  first 
trial. 

At  this  time  one  of  the  most  ambitious 
railway  schemes  in  the  world  was  the 
connecting  of  Chesapeake  Bay  and  the 
Ohio  River  by  means  of  a  railroad,  an 
enterprise  which  was  pushed  principally 
by  citizens  of  Baltimore.  Early  in  1829 
a  few  miles  of  this  railroad,  which  is  now 
the  Baltimore  &  Ohio,  was  ready  for  ser- 
vice, and  the  question  had  to  be  settled, 
what  kind  of  motive  power  should  be 
employed.  The  famous  trial  of  locomo- 
tives on  the  Liverpool  &  Manchester 
Railway  had  not  yet  taken  place,  and  re- 
ports from  England  gave  little  encour- 
agement to  those  who  thought  that  loco- 
motive engines  would  be  the  future  mo- 
tive power  of  railways.  An  enterprising 
citizen  of  Baltimore,  the  late  Peter 
Cooper,  however,  determined  to  settle 
the  matter  himself,  and  he  constructed  a 
small  engine  to  run  on  the  railway.  The 
thing  was  a  failure  at  first,  but  he  had  it 
taken  to  a  machine  shop  run  by  George 
W.  Johnson  in  Baltimore.  Among  John- 
son's men  was  an  apprentice,  named 
James  Milholland,  who  was  an  ingenious 
youth.  Milholland  appears  to  have  taken 
the  lead  in  putting  the  tiny  locomotive 
into  practical  shape,  which  was  success- 
fully done.  When  it  emerged  from  John- 
son's shop,  the  machine  worked  quite  sat- 
isfactorily. It  had  an  upright  boiler,  with 
tubes  made  of  gun  barrels. 

Although  this  little  engine  was  too 
small  for  doing  useful,  practical  work,  it 
demonstrated  that  a  successful  engine 
could  be  built  for  operating  railway 
trains.  Peter  Cooper's  "Tom  Thumb," 
as  it  was  called,  was  much  smaller  than 
Stephenson's  "Rocket,"  but  it  contained 
all  the  elements  of  the  "Rocket,"  and  was 
built  without  the  designer  knowing  any- 
thing about  what  Stephenson  was  doing. 
It  weighed  less  than  1  ton,  and  on  trial 
developed  1.43  horse-power.  The  idea 
of  using  tubes  in  the  boiler  was  not  new, 
that  kind  of  boiler  having  been  built 
many  years  before  in  this  country  by 
Nathan  Read. 

The  Milholland  boy,  who  did  so  much 
to  put  the  Cooper  engine  into  practicable 
shape,  afterwards  became  superintendent 
of  motive  power  of  the  Reading  Railroad, 
and  put  the  stamp  of  his  ability  more  in- 
delibly upon  the  American  locomotive 
than  any  other  man. 

The  first  managers  of  the  Baltimore  & 
Ohio  appear  to  have  been  intensely 
patriotic,  for  while  those  in  charge  of 
other  railroads  were  arranging  to  import 
locomotives  from  England,  the  Baltimore 
&  Ohio  directors  advertised  that  they 
would  give  a  prize  of  $4,000  for  the  best 
locomotive  of  home  manufacture.  This 
brought  out  five  competitors,  and  the 
prize  was  awarded  to  the  "York,"  shown 
in  our  engraving,  made  by  Phineas  Davis, 
a  watchmaker,  of  York,  Pa.     Another  of 


the  competing  locomotives  was  built  also 
by  a  watchmaker  of  Philadelphia.  Davis 
followed  Cooper's  plan  of  using  a  vertical 
boiler.  The  engine  weighed  about  three 
tons,  and  was  the  precursor  of  the  vertical 
locomotives  largely  used  by  the  Baltimore 
&  Ohio  in  early  days. 

The  "York"  was  not,  however,  the  first 
locomotive  built  in  the  United  States  for 
practical  service.  On  returning  from 
Europe  Horatio  Allen  entered  the  ser- 
vice of  the  Charleston  &  Hamburg  Rail- 
road, and  designed  for  them  the  "Best 
Friend,"  which  was  built  at  West  Point 
Foundry,  N.  Y.  Allen  adopted  Cooper's 
idea  of  an  upright  boiler,  but  he  did  not 
use  tubes.  The  heating  surface  was  en- 
tirely in  firebox,  which  had  a  conical 
crown,  running  nearly  to  top  of  the  boiler. 
That  engine  went  into  regular  train  ser- 
vice, and  was  the  first  on  the  American 
continent  to  pull  trains.  It  finally  came 
to  grief  by  the  negro  fireman  holding 
down  the  safety  valve  to  stop  the  noise  of 
the  escaping  steam.  After  the  resulting 
explosion,  the  horizontal  tubular  boiler 
was  applied  to  the  engine. 

Among  the  competitors  for  the  Balti- 
more &  Ohio  prize  was  one  engine  built 
by  Wm.  T.  James,  of  New  York,  a  most 
ingenious  engineer.  His  engine,  shown 
in  our  group,  was  built  subsequently,  and 
a  celebrated  feature  about  it  was  the  link 
valve  motion.  The  mechanical  world  did 
not  then  appreciate  the  value  of  that  de- 
vice, and  it  did  not  come  into  general  use 
until  it  was  reinvented  in  England  and 
adopted  by  the  Stephensons. 


The  best  wood  ever  tried  for  railway 
ties  is  sapota,  used  to  some  extent  for  this 
purpose  in  Mexico.  It  is  a  tropical  tim- 
ber and  is  exceedingly  durable  for  out- 
door or  indoor  use,  above  or  below 
ground.  Pieces  of  this  wood  taken  out 
of  buildings  said  to  have  been  erected  over 
two  centuries  ago,  show  not  the  slightest 
indication  of  decay.  In  color  it  is  nearly 
as  dark  as  logwood  and  very  heavy,  and 
so  hard  that  the  boring  of  holes  for  spikes 
is  very  laborious  work.  It  has  a  tendency 
to  split  if  exposed  to  the  heat  of  a  tropical 
sun  for  a  few  months,  and  for  this  reason 
the  sapota  ties  have  to  be  well  covered 
with  ballast. 


Many  railroad  people  and  travelers  have 
marveled  at  the  wonderful,  the  odd  and 
the  idiotic  names  given  to  Pullman  cars. 
The  secret  has  been  revealed  that  the  find- 
ing of  names  is  assigned  to  a  daughter  of 
the  car-building  magnate,  and  that  the 
young  woman  is  engaged  on  congenial 
work  when  choosing  silly  names  for  the 
cars.  She  has  lately  selected  for  the  new 
equipment  of  sleeping  and  dining  cars  on 
the  Iron  Mountain  line,  the  following 
names:  Diningcar. "Quantzintecomatzin;" 
sleepers, "Chililitli"  and  "Nezahualcoyatl." 
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An  Rngine   Register. 

There  have  been  a  great  many  devices 
gotten  up  for  the  purpose  of  keeping  an 
accurate  record  of  the  condition  and  loca- 
tion of  power,  and  the  general  idea  of  the 
best  of  them  has  been  based  on  pegs  or 
blocks  which  carried  a  symbol  to  repre- 
sent a  certain  state  of  things — good,  bad 
or  indifferent,  as  the  case  might  be — ar- 
ranged in  a  series  of  holes  in  a  gorgeously 
decorated  board. 

On  systems  where  500  or  more  engines 
are  in  service,  the  flat  board  reaches  pro- 
portions of  no  mean  magnitude,  some- 
times covering  the  whole  side  of  a  room. 
In  such  a  case  it  is  no  easy  task  to  keep 
the  record  in  proper  shape,  or  gather  the 
information  required  from  it. 

The  register  shown  in  the  engraving  is 
in  the  office  of  Superintendent  of  Motive 
Power  Thomas  and  Assistant  Superinten- 
dent of  Motive  Power  Chapman,  of  the 
Southern  Railway,  at  Washington,  D.  C, 
and  was  evolved  by  those  gentlemen.  It 
is  octagonal  in  shape,  28  inches  in  its 
greatest  width,  and  62  inches  high.  Each 
perforated  face  is  g%  inches  wide  by  36}^ 
inches  high,  and  contains  324  holes  for 
pegs,  with  a  total  of  2,592  on  the  eight 
faces. 

At  the  top  of  each  panel  is  found  the 
division  shop  which  that  panel  represents, 
and  under  it  are  letters  denoting  kind  of 
service  an  engine  is  in — P  indicating  pas- 
senger, F  freight,  M  mixed,  S  switching, 
W  work,  R  reserve,  and  V  vacant.  On 
the  face  of  each  peg  is  a  depression  made 
to  receive  a  pasteboard  tag  which  is  lined 
off  into  four  spaces,  the  first  of  which  in- 
dicates by  x  x  the  driver  brake  only,  the 
fourth  with  x  denotes  driver  and  tender 
brake,  the  second  has  number  of  engine, 
and  the  third  has  size  of  cylinder.  In  ad- 
dition to  these  characters  on  the  face  of 
the  pegs,  there  are  pasteboard  washers, 
red  one  side  and  white  on  the  other,  show- 
ing bad  or  fair  condition,  and  a  blue 
washer  has  been  added  to  signify  a  condi- 
tion between  fair  and  bad. 

These  are  the  keys  to  one  of  the  most 
convenient  engine  registers  we  have  seen. 
It  is  mounted  on  castors  and  swivels 
easily,  so  as  to  bring  any  division  or  set 
of  pegs  into  view  without  the  necessity 
of  one  leaving  his  seat.  The  two  feat- 
ures of  portability  and  small  amount  of 
floor  space  occupied  by  this  register  are 
its  strong  points.  The  designers  of  it 
have  reason  to  congratulate  themselves 
on  the  possession  of  a  good  thing,  for  it 
is  a  long  way  in  advance  of  ordinary 
methods  of  keeping  in  touch  with  facts 
motive  power  officers  have  to  deal  with. 


Railway  Operating  in  Turkey. 

With  all  the  confusion  and  misrule  that 
prevails  in  Turkey,  there  are  a  great  many 
flourishing  industries  in  that  country,  and 
in  some  lines  the  people  are  peculiarly 
skillful  in  various  arts.  When  necessity 
compels  the  people  to  carry  on  operations 
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that  have  been  forced  upon  them  by  the 
advances  in  Western  civilization,  they  are 
found  at  their  worst;  but  in  such  work 
as  operating  railroads,  they  follow  exact 
and  rigid  methods  which  more  progres- 
sive people  might  imitate  to  advantage. 

According  to  Mr.  Henry  C.  Finkelstein, 
who  has  been  connected  with  Turkish 
railroads  for  some  years,  the  total  railway 
mileage  in  Turkey  is  now  3,123,  the  prin- 
cipal lines  being  from  Constantinople  to 
Bellova  via  Adrianople  and  Philippopolis, 
562  miles;  from  Smyrna  to  Aiden,  507 
miles,  with  branches  in  different  direc- 
tions. The  discipline  on  the  Turkish 
roads  is  stated  by  him  to  be  very  severe. 
Negligence  is  punished  with  heavy  penal- 
ties, and  if  a  collision  occurs,  all  employes 
who  share  in  the  responsibility  are  likely 


out  of  a  railway  pound.  Animals  that  are 
not  ransomed  within  a  given  time  are  sold 
at  auction  for  the  benefit  of  the  railway 
company,  which,  however,  must  return 
to  the  owner  a  sum  in  excess  of  the  fine 
imposed  by  law  and  the  cost  of  keeping 
the  animal  while  in  charge  of  the  com- 
pany. All  articles  left  by  travelers  in  the 
cars  or  in  the  station  houses  are  also  sub- 
ject to  similar  rules.  They  can  be  re- 
deemed upon  the  payment  of  a  fee,  and 
at  the  end  of  a  certain  period  all  articles 
not  redeemed  are  sold  for  the  benefit  of 
the  company. 

Every  passenger  must  be  in  his  seat 
when  the  last  gong  sounds,  a  few  moments 
before  the  departure  of  a  train.  Travelers 
buying  tickets  must  present  the  exact 
amount   of  money   to   the   ticket   agent; 
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started  and  the  first  station  reached  after 
they  are  discovered,  when  they  are  al- 
lowed to  buy  a  ticket  for  the  rest  of  their 
journey  at  the  regular  rate.  One  hun- 
dred pounds  of  baggage  is  allowed  for 
every  ticket,  but  the  traveler  has  to  pay 
three  cents  for  having  his  trunk  checked. 
The  Oriental  express  and  trains  from  Con- 
stantinople to  Vienna  (44  hours)  and  to 
Paris  (72  hours),  run  twice  a  week,  and 
carry  first-class  parlor  and  sleeping  cars. 
Similar  trains  run  between  Smyrna  and 
Aiden. 

§     $     i 

Facing  Valve  Seats  with  an  Air  Motor. 

At  the  Erie  Railroad  shops,  East  Buf- 
falo, they  have  a  little  slide-valve  engine 
with  one  cylinder,  ilA  inches  diameter  and 
4  inches  stroke,  that  was  designed  by 
Master  Mechanic  Moore  for  facing  valves. 
It  is  used  to  drive  the  valve-facing  ma- 
chine, on  the  plate  of  which  it  is  mounted. 
Power  is  transmitted  to  the  cutter  by 
means  of  a  spur  gear  on  the  engine  shaft, 
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to  be  sent  to  prison,  and,  if  anyone  is 
killed  or  injured,  under  sentences  for  long 
terms.  Employes  of  the  roads  who  are 
injured  in  service  receive  pensions,  and 
if  the  injuries  prove  fatal,  their  families 
are  provided  for.  The  law  requires  rail- 
road companies  to  provide  for  the  families 
of  persons  who  are  killed  on  their  lines 
by  accident,  and  those  who  are  injured  re- 
ceive compensation  to  cover  their  board, 
medical  attendance  and  loss  of  wages  as 
long  as  they  are  unable  to  pursue  their 
accustomed  avocations. 

At  the  same  time  there  is  a  penalty  of 
$1  for  walking  upon  a  railroad  track  in 
Turkey,  for  every  offense.  Cattle  and 
other  animals  found  on  the  right  of  way 
of  railways  can  be  confiscated  by  the  com- 
pany, although  the  owner  may  redeem 
them  by  paying  25  cents  each  for  sheep, 
dogs,  goats,  hogs  and  other  small  ani- 
mals.    It  costs  $2.50  to  get  a  cow  or  horse 


otherwise  he  is  authorized  to  charge  a 
commission  of  4  per  cent,  for  making 
change,  which  goes  into  his  own  pocket. 
Local  tickets  are  good  only  for  the  train 
for  which  they  are  sold,  and  will  not  be 
redeemed,  but  through  tickets  will  be  ac- 
cepted on  all  trains  within  the  limit  of 
time  indicated  upon  them.  Children  un- 
der three  years  of  age  travel  free,  and  be- 
tween three  and  seven  are  carried  at  half 
rates.  All  gendarmes,  prisoners  of  state, 
policemen  and  other  officials  are  carried 
at  half  fare  upon  the  presentation  of  a 
certificate  of  identity.  Army  officers  and 
soldiers  are  carried  for  one-third  fare 
upon  the  presentation  of  an  "ilmihaber" 
certificate.  Soldiers  traveling  on  duty  for 
the  Government  are  carried  free  upon  the 
presentation  of  a  "pestie"  certificate. 

Passengers  found  upon  trains  without 
tickets  are  required  to  pay  three  times  the 
full    fare   between   the   place   where   they 
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meshing  into  a  corresponding  gear  that 
drives  the  facing  machine. 

The  engine,  easily  carried  with  one 
hand,  is  kept  in  the  tool  room  until  wanted 
for  use  either  in  the  roundhouse  or  erect- 
ing shop,  when  it  is  quickly  put  in  posi- 
tion on  the  facing  machine,  and  piped  to 
any  air  reservoir  conveniently  near;  most 
generally  that  on  the  engine  having  the 
valve  seats  faced,  if  it  is  a  roundhouse  job. 
This  little  engine  is  economical  in  air 
consumption,  being  geared  to  the  ma- 
chine so  as  to  cut  off  short  and  use  the 
air  with  least  waste,  contrary  to  the  con- 
ditions found  in  the  air  consumers  gen- 
erally used  for  light  powers. 

They  are  a  great  improvement  in  any 
event  over  the  crank-and-elbow  motor 
for  which  the  facing  machines  were  origi- 
nally gotten  up,  and  are  a  joy  to  the  old- 
timer  who  looks  back  a  few  years  to  the 
period  when  he  did  this  job,  perched  on 
a  crazy  foundation  of  blocking,  and  had 
to  take  a  roughing  cut  with  a  hammer  and 
chisel,  on  a  hot  engine,  with  a  dreary 
prospect  of  file  pushing  ahead  of  him. 

d     i     i 

The  Baldwin  Locomotive  Works  have 
an  order  for  one  locomotive  from  the 
Chicago  &  West  Michigan  Railway. 
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Ancient  Water-Tube  Boilers. 

The  saying  that  "there  is  nothing  new 
under  the  sun"  lias  received  a  new  illus- 
tration in  discoveries  made  at  Pompeii, 
of  boilers,  which  seem  to  prove  that  the 
water-tube  boiler,  supposed  to  be  a 
modern  invention,  was  used  by  the  peo- 
ple of  Italy  two  thousand  years  ago. 

In  a  paper  by  W.  T.  Bonner,  Cincin- 
nati, O.,  submitted  to  the  last  meeting  of 
the  American  Society  of  Mechanical  En- 
gineers, several  Pompeiian  boilers,  which 
are  now  in  the  National  Museum  at 
Naples,  were  illustrated  and  described. 
Two  of  the  boilers  have  tube  water  grates, 
and  the  belief  is  that  the  tube  sur- 
face was  used  for  the  purpose  of  accelera- 
ting the  boiling  of  the  water. 

The  boilers  are  all  made  of  bronze,  and 
are  still  in  good  condition.  The  boilers 
do  not  appear  to  have  been  subjected  to 
much  pressure  above  the  atmosphere,  and 
were  used,  evidently,  for  cooking  purposes. 
They  are  all  very  elaborately  ornamented, 
and  are  reinforced  at  the  points  where 
they  would  be  liable  to  give  out. 


Coal  from  China. 

It  is  rather  startling  to  find  that  coal  can 
be  mined  in  China  and  sold  in  California 
at  a  profit.  Several  cargoes  of  coal  from 
China  have  been  imported  into  California, 
and  it  is  reported  to  be  of  very  good 
quality. 

Those  who  are  familiar  with  the  coal 
market  say  that  within  a  very  few  years 
the  Chinese  coal  mines  will  supply  the 
whole  market  of  the  Pacific  Coast,  except 
those  portions  where  coal  is  found.  The 
extremely  cheap  labor  of  China  enables 
the  coal  to  be  brought  to  the  surface  at  a 
very  low  price.  The  only  obstacle  to  very 
active  competition  in  this  industry  at 
present  is  the  want  of  good  transporta- 
tion facilities  in  China.  The  extension  of 
Chinese  railways,  which  has  begun  very 
actively,  is  going  to  exert  a  very  preju- 
dicial effect  on  the  coal-mining  interests 
of  the  United  States  and  Great  Britain. 


A  reporter  of  a  New  York  newspaper, 
who  attempted  to  describe  an  accident 
that  happened  to  a  locomotive  belong- 
ing to  the  Long  Island  Railroad  through 
the  breaking  of  a  crank  pin,  involuntarily 
made  a  funny  description.  The  mishap, 
he  said,  caused  the  cylinder  head  to  blow 
out  and  the  released  piston  flew  round 
with  such  rapidity  that  it  smashed  the 
pump  of  the  air  brake.  It  also  smashed 
the  window  on  the  side  of  the  engine  cab. 
Another  reporter  makes  his  description 
of  the  accident  read:  "The  Patchogue  ex- 
press, over  the  Long  Island  Railroad,  at 
10,24  met  with  a  slight  accident  atWinfield. 
The  crank  pin  of  the  locomotive  blew  out 
and  wrecked  the  part  of  the  cab  used  by 
the  fireman.  Fireman  Conklin  was,  for- 
tunately, not  in  his  seat  at  the  time. 


Apprentices  in  Railroad    Shops. 

Since  the  Master  Mechanics*  Associa- 
tion took  upon  themselves  the  work  of  in 
vestigating  the  condition  of  the  appren- 
tice boys,  there  has  been  a  great  deal  of 
investigation  and  discussion  of  the  sub- 
ject, which  is  likely  to  do  a  great  deal  of 
good  for  our  future  mechanics.  The  ap- 
prentices in  nearly  all  railroad  shops 
have  reason  to  be  thankful  to  those  who 
brought  up  the  investigation  of  their  con- 
dition, for  it  is  certain  that  the  interests 
of  many  of  these  young  men  have  been 
very  badly  neglected,  even  in  places 
where  the  highest  kind  of  treatment  might 
have  been  expected. 

Since  the  subject  has  been  thoroughly 
stirred  up,  we  are  certain  that  it  is  going 
to  result  in  considerable  improvement 
over  existing  practices.  There  are  friends 
of  the  apprentice  working  in  two  lines 
for  his  benefit;  one  side  of  men  propose 
that  something  more  shall  be  done  to  give 
the  apprentice  the  opportunity  to  learn  his 
trade  properly,  and  the  other  side  pro- 
poses that  he  shall  be  given  the  oppor- 
tunity to  learn  the  scientific  branches  of 
his  business. 

Among  the  many  expressions  that  we 
have  seen  recently  regarding  the  condi- 
tion of  the  apprentice,  a  report  made  by- 
Mr.  John  Mackenzie,  superintendent  of 
motive  power  of  the  New  York,  Chicago 
&  St.  Louis,  to  the  Central  Railroad 
Club,  seems  to  contain  the  most  sensible 
and  practicable  views.  He  said  that  there 
are  more  applicants  for  the  position  of 
apprentice  than  it  is  possible  for  railroad 
officers  to  accept,  and  he  was  in  favor  of 
regulating  the  pay  of  apprentices  by  the 
work  they  were  able  to  perform;  ability 
and  skill  should  be  recognized  and  should 
be  made  an  incentive  to  increased  re- 
muneration. 

It  is  a  well-known  fact  that  where  men 
are  placed,  for  instance,  on  a  lathe,  and 
become  proficient  in  handling  that  partic- 
ular tool,  they  are  often  kept  in  that  posi- 
tion for  a  long  time.  A  practice  of  this 
sort  is  good  for  the  employer,  but  it  is 
not  good  for  the  workman,  and  appren- 
tices should  be  changed  from  different 
tools  periodically  and  given  an  oppor- 
tunity to  do  all  classes  of  work.  It  is  a 
difficult  matter  to  pass  judgment,  in  many 
cases,  as  to  the  proper  course  to  pursue 
in  the  changing  of  the  boys,  and  from 
one  class  of  work  to  another,  as  some  of 
the  boys  learn  much  more  readily  than 
others  and  pay  a  greater  attention  to  the 
work  to  be  done.  Upon  his  own  progress 
and  adaptability  for  the  work  to  be  done 
should  depend  to  a  great  extent  his  ad- 
vancement. 

The  tendency  to  require  technical  edu- 
cation for  the  apprentices  leads  up  to  the 
question:  Have  we  not  gone  beyond  the 
practical  training  of  the  apprentice,  and 
is  it  the  duty  of  railroad  companies  to 
train  the  boys  as  mechanical  engineers? 
There  are  few  people  who  consider  that 
any  such  duty  rests  upon  railroad  com- 


panies, or  any  other  employers  of  labor. 
The  training  of  mechanical  engineers 
ought  to  be  a  private  matter,  followed 
outside  of  railroad  establishments.  The 
tendency  to  specialize  work  makes  it  all 
the  more  difficult  to  give  technical  train- 
ing to  apprentices,  or  even  the  training 
that  makes  a  good  all-round  mechanic. 
The  piece-work  system,  which  is  growing 
every  year,  tends  to  make  specialists,  and 
it  makes  necessary  some  special  system  of 
education  for  workmen. 

The  easiest  solution  of  this  problem 
of  training  workmen  as  mechanics  would 
be  the  selecting  of  good  mechanics,  who 
have  the  faculty  of  teaching,  and  make  it 
their  duty  to  impart  to  the  boys  a  knowl- 
edge of  the  work  to  be  done,  and  to  see 
that  they  are  kept  on  operations  for 
which  they  were  best  fitted,  so  that  it 
would  be  to  the  benefit  of  both  employer 
and  employe.  The  education  which  boys 
can  obtain  by  attending  night  schools, 
drawing  offices,  testing  departments,  etc., 
open  up  great  possibilities  which  will  be 
embraced  or  neglected  according  to  the 
tastes  and  tendencies  of  those  most  inter- 
ested. 

i     $     § 

To  Help  in  Reducing  Fuel  Bills. 

The  following  circular  letter  has  been 
sent  by  Mr.  George  F.  Wilson,  superin- 
tendent of  motive  power  of  the  Chicago, 
Rock  Island  &  Pacific,  to  all  the  engineers 
and  firemen  employed  on  the  system: 

"After  January  1,  1897,  a  book  pub- 
lished by  Mr.  Angus  Sinclair,  on  'Com- 
bustion and  Smoke  Prevention  on  Loco- 
motives,' will  be  furnished  to  each  engi- 
neer and  fireman  in  the  employ  of  these 
companies.  It  is  expected  that  each  man 
will  study  the  contents  of  this  book,  as  all 
master  mechanics  are  instructed,  after  the 
expiration  of  ninety  days,  to  examine  en- 
gineers and  firemen  to  ascertain  it'  they 
have  given  the  contents  of  the  book  atten- 
tion. I  believe  you  all  realize  that  the 
locomotive  fuel  bill  on  a  railroad  is  one 
of  the  most  expensive  items,  and  without 
proper  care  there  is  more  waste  in  this 
than  any  other  expense  pertaining  to  a 
locomotive. 

"We  find  there  is  as  much  as  Si, 000 
per  annum  saved  by  some  engineers  and 
firemen  over  others  where  conditions  are 
as  nearly  equal  as  it  is  possible  for  them 
to  be,  and  the  object  in  furnishing  these 
books  is  to  educate  you  to  a  higher  stand- 
ard of  economy  in  the  use  of  fuel. 

"It  is  necessary  for  us  to  do  this,  be- 
cause the  rates  received  by  railroad  com- 
panies for  doing  business,  and  the  high 
competition  which  exists,  make  it  our  duty 
to  acknowedge  a  merit  in  good  and  eco- 
nomical men.  All  officers  are  watching 
this  item  of  expense  closer  than  ever  in 
the  history  of  railroads. 

"We  hope  you  will  find  the  book  profit- 
able, as  we  are  satisfied  you  will,  none  of 
us  doing  so  well  that  it  is  not  possible  to 
make  an  improvement,  and  I  think  all  of 
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you  wi  to  do  better  after  studying 

the  contents  of  this  book  and  applying 
yourself  rigidly  to  its  instructions.  We 
are  satisfied  when  this  is  done  our  com- 
pany will  get  good  results  from  you." 


Spontaneous  Combustion. 

BY   SAM    SHORT. 

The  principal  American  cities  have  been 
suffering  for  some  time  from  the  labors 
of  certain  knights  of  peculiar  industry 
who  seem  to  think  that  arson,  or  start- 
ing fires  that  may  commit  wholesale  mur- 
der, is  an  easy  and  fairly  safe  way  of  mak- 
ing a  living.  Detectives  have  been  re- 
markably successful  in  identifying  these 
pirates  of  law  and  public  safety,  and  many 
principals  in  this  line  of  bread-winning 
have  been  sent  to  institutions  where  the 
earning  of  meals  will  no  longer  be  a  cause 
of  solicitude. 

It  is  good  for  society  that  deliberate 
fire-raisers  should  be  sent  to  penitentiaries 
for  the  remainder  of  their  miserable  lives, 
but  there  are  left  at  large  a  set  of  imbeciles 
whose  carelessness  does  almost  as  much 
harm  as  the  deliberate  crimes  of  the  fire- 
raisers,  and  yet  law  and  justice  seem 
incapable  of  reaching  them.  The  trouble 
is  that  people  cannot  be  punished  for  be- 
ing fools,  and  the  fool  in  the  long  run  is 
more  dangerous  than  the  knave. 

Experiment  has  repeatedly  demon- 
strated that  a  mass  of  cotton  saturated 
with  oil  will  in  a  short  time  generate 
sufficient  heat  to  set  the  material  on  fire. 
There  are  many  materials  that  moisture 
alone  is  sufficient  to  raise  the  mass  to 
the  igniting  point.  The  act  of  a  mass  of 
thi>  kind  setting  itself  on  fire  is  known 
as  spontaneous  combustion. 

The  writer  was  walking  about  a  railroad 
car  shop  the  other  day,  where  most  of 
the  material  within  reach  was  of  a  highly 
inflammable  nature,  and  he  saw  a  mass 
of  greasy  waste  which  had  been  taken 
out  of  oil  boxes,  heaped  up  against  a 
wooden  partition.  Naturally  the  thought 
occurred,  "That  is  a  dangerous  practice," 
and  the  question  was  put  to  my  escort; 
"Are  you  not  afraid  of  fire  starting  from 
that  mass?" 

"Fire?"  he  exclaimed;  "don't  you  see 
that  this  shop  is  heated  by  steam  and 
lighted  by  electricity.  Why,  we  don't  per- 
mit anything  in  the  shop  that  could  pos- 
sibly cause  fire.  Can't  afford  it.  See 
the  valuable  cars  we  have  got  in  the  shop 
all  the  time." 

"Did  you  never  hear  of  spontaneous 
combustion?" 

"Spontaneous  combustion?  Seems  to 
me  I  once  read  about  a  ship  taking  fire 
with  that.  It  is  something  about  gases 
and  chemistry,  and  I  don't  know  anything 
about  these  things." 

"Did  you  never  hear  that  a  heap  of 
greasy  waste  would  soon  generate  suffi- 
cient internal  heat  to  start  a  fire?" 


"Never  heard  of  such  a  thing,  and 
don't  believe  it.  I  have  been  a  shop  fore- 
man for  twenty-one  years,  and  I  never 
knew  a  case  of  greasy  waste  putting  it- 
self on  fire.  It  is  against  Nature,  and  is 
one  of  the  silly  ideas  that  you  theoretical 
people  are  annoying  practical  men  with. 
Spontaneous  combustion  is  one  of  your 
brain  troubles." 

I  did  not  argue  out  the  case;  but  as  we 
walked  pensively  through  the  far-reaching 
scrap  heap,  a  stumble  over  a  dilapidated 
oil  box  roused  me  from  a  reverie  about 
the  benefit  it  would  be  to  people  at  large 
if  the  fool-killer  would  make  the  rounds 
of  railroad  shops  a  trifle  more  frequently. 

§  -••  $ 

Traveling  Air  Lifts  in  Shop  Economy. 

It  has  come  to  be  well  understood  that 
there  are  very  few  openings  in  a  manufac- 
turing or  repair  shop  that  yield  a  better 
return  for  the  investment  than  a  well- 
equipped  compressed-air  outfit.  This  fact 
is  so  well  established  for  most  industrial 
plants  that  it  is  not  our  purpose  to  extol 
any  imaginary  schemes,  but  we  want  to 
emphasize  the  beauties  of  some  that  are 
a  good  thing  in  a  locomotive  shop. 

Among  these  may  be  mentioned  the 
crane  that  is  mounted  over  the  erecting 
pits  and  parallel  to  same,  as  installed  in 
the  Chesapeake  &  Ohio  shops  at  Rich- 
mond, Va.  These  cranes  are  operative 
both  transversely  and  longitudinally,  and 
are  of  the  simplest  possible  construction, 
consisting  of  an  air  lift  6  inches  in  diame- 
ter and  7  feet  long.  The  cylinder  is 
mounted  on  a  small  carriage  rolling  on  a 
light  9-inch  I-beam  which  spans  the  pit; 
the  I-beam  is  also  mounted  on  wheels  and 
has  a  movement  the  whole  length  of  the 
engine.  All  bearings  are  of  the  roller 
type,  making  the  crane  remarkably  easy 
to  handle. 

In  situations  where  the  crane  can  be 
carried  on  the  chord  of  the  roof-truss,  as 
it  is  in  the  case  under  consideration, 
there  can  be  no  cause  for  a  "kick"  on  the 
score  of  expense,  when  it  can  be  shown 
that  a  few  months'  use  will  return  every 
dollar  put  into  it. 

For  handling  stacks,  cabs,  sandboxes, 
dome-caps,  frames  and  steam  and  exhaust 
pipes,  these  cranes  are  sure  to  come  under 
the  head  of  indispensable  tools  after  the 
first  experience  with  them.  This  has  been 
the  record  at  the  Richmond  shops,  under 
the  charge  of  Master  Mechanic  T.  S. 
Lloyd,  who  has  a  Pedrick  &  Ayer  belted 
compressor  to  supply  his  wants. 

One  other  instance  equally  as  good 
from  a  money-saving  standpoint,  is  that 
of  the  air  traveling  crane  in  the  brass 
foundry  of  the  Huntington  shops,  pre- 
sided over  by  Master  Mechanic  A.  F. 
Stewart.  An  always-behind  state  of  affairs 
in  this  foundry  led  to  a  few  improvements 
that  gave  the  men  an  opportunity  to  do 
work.  The  output  of  43,000  pounds  of 
brass   per  month,   as  turned   out   by  the 


hand  method  of  wrestling  with  the  cruci- 
bles, was,  by  a  few  well-considered  im- 
provements, almost  doubled,  running  up 
to  83,000  pounds — and  this  is  done  with 
practically  the  old  force. 

The  improvements  comprised  a  new 
floor,  a  traveling  crane  that  would  lift  a 
crucible  from  either  furnace  and  convey 
it  to  any  part  of  the  floor,  together  with 
some  minor  details,  all  looking  to  the 
comfort  of  the  men.  The  crane  is  of  the 
simplest  character,  home-made — only  a 
small  air  cylinder  made  to  roll  on  an  over- 
head rail;  but  it  furnishes  another  object 
lesson  in  what  can  be  done  cheaply  by 
air  when  brains  are  backing  the  proposi- 
tion. 

In  furnishing  these  master  mechanics 
of  the  Eastern  and  Western  divisions  of 
the  Chesapeake  &  Ohio  road  with  the 
means  to  compress  air,  Superintendent  of 
Motive  Power  Morris  has  shown  con- 
siderable acumen,  and  will  be  certain  to 
get  his  reward  in  the  shape  of  a  reduction 
in  operating  expenses  that  will  prove  the 
wisdom  of  the  move. 

&  ft  $ 

Machinists'  Small  Tools. 

The  small  economies  made  necessary 
by  the  pressure  of  hard  times  appear  to 
have  revived,  to  a  great  extent,  the  prac- 
tice of  machinists  making  their  own 
small  tools.  The  manufacture  of  ma- 
chinist's small  tools  has  been  so  highly 
perfected  by  specialists,  and  the  price  at 
which  tools  of  that  kind  are  sold  is  so  low, 
that  no  man  can  really  afford  to  do  the 
work  for  himself;  but  there  are  still  a 
good  many  men  to  be  found  in  leisure 
hours  laboring  away  at  the  production  of 
tools  of  this  kind. 

Some  notes  written  by  Chordal  for  the 
"American  Machinist,"  several  years  ago, 
on  this  subject  are  still  of  living  interest. 
He  said:  "Machinists  are  always  han- 
kering after  nice  little  tools,  and  I 
have  often  wondered  why  in  the  world 
they  do  not  have  them.  A  fellow 
will  go  to  work  on  a  4-inch  try-square 
with  the  best  of  intention,  perhaps,  to 
have  the  finest  square  that  the  eyes  of 
man  ever  beheld,  something  better  than 
the  square  you  buy,  you  know,  some- 
thing worth  having.  He  works  about 
thirty  noons  on  this  thing,  and  a  few 
nights  and  a  little  on  Sunday,  and  takes  a 
half-holiday  to  finish  it,  and  when  it  is 
done,  it  is  simply  a  very  awkward  common 
tool,  which  no  man  of  judgment  would 
willingly  pay  him  75  cents  for.  It  is  as 
square  inside  as  he  can  file  it,  and  it  is 
as  square  outside  as  he  can  file  it,  but  it 
is  not  particularly  square  in  any  other 
way.  The  finish  is  decidedly  bad,  and  in 
many  places  has  destroyed  the  accuracy 
of  the  rougher  filling.  If  the  man  is 
silly  he  will  be  proud  of  this  square,  and 
will  carry  it  away  from  the  shop  in  his 
pocket  for  two  or  three  weeks,  in  order 
to  exhibit  it  evenings  to  men  working  in 
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oilier  shops;  and  then  he  will  put  some 
fancy  notches  in  his  toolbox  to  hold  the 
thing,  and  it  will  be  some  months  before 
he  will  become  fully  aware  of  how  com- 
mon a  job  this  square  really  is.  If  he  is  a 
tolerably  sensible  man  he  will  begin  to 
slouch  it  when  it  is  about  half  done,  and 
finally  get  disgusted  and  give  it  to  some 
apprentice  boy  as  a  keepsake.  If  he  is  a 
really  sensible  man  he  will  quit  making  it 
before  he  ever  thinks  of  beginning  it, 
and  will  buy  a  decent  hardened  square  with 
a  day's  wages.  It  will  be  square  any  way 
you  take  it. 

"A  home-made  straight-edge  is  another 
abomination.  It  is  ugly  and  crooked — 
two  fatal  qualities  in  a  straight-edge. 

"The  average  machinist  always  insists 
on  making  his  own  inside  and  outside 
calipers.  It  takes  a  good  deal  of  time 
to  make  a  pair  of  9-inch  inside  calipers, 
and  they  are  never  a  really  creditable  job, 
no  such  tools  as  our  machinists  ought 
to  have,  but  they  are  all  right  as  calipei •-,. 
They  are  true  on  the  joints  and  the  points 
are  all  right,  and  they  will  go  into  a  small 
deep  hole  and  all  such  as  that,  but  still 
there  is  that  peculiar  home-made  ugliness 
about  them,  which  is  not  a  matter  to  be 
proud  of." 

ft     i     i 

Discipline  Without   Suspension. 

Mr.  G.  R.  Brown,  general  superinten- 
dent of  the  Fall  Brook  Railway;  sends  us 
the  following  list  of  roads  that  have 
adopted  the  Fall  Brook  system  of  "Dis- 
cipline Without  Suspension."  We  under- 
stand that  there  will  be  a  meeting  of  all 
the  superintendents  of  the  Erie  system 
soon  to  discuss  the  desirability  of  adopt- 
ing the  Brown  system.  The  probabilities 
are  that  they  will  vote  to  adopt  it,  as  sev- 
eral of  them  are  personally  warm  ad- 
mirers of  the  plan. 

Louisville  &  Nashville;  Pittsburg, 
Cincinnati,  Chicago  &  St.  Louis;  Corn- 
ing &  Painted  Post  Street  Railway;  Wa- 
bash Railroad  Company;  Columbus,  San- 
dusky &  Hocking  Valley;  Plant  system; 
Canadian  Pacific  Railway;  Kanawha  & 
Michigan  Railway  Company;  Toledo  & 
Ohio  Central;  Kansas  City,  Fort  Scott  & 
Memphis;  Chicago  &  Alton  Railroad; 
Missouri,  Kansas  &  Texas;  Chicago 
Great  Western;  Chicago  &  Northwestern; 
Columbus,  Hocking  Valley  &  Toledo; 
Boston  &  Maine;  Detroit,  Lansing  & 
Northern;  Chicago,  Peoria  &  St.  Louis; 
Norfolk  &  Southern;  Chicago,  Rock 
Island  &  Pacific;  Toledo,  St.  Louis  & 
Kansas  City;  Flint  &  Pere  Marquette; 
Southern  Pacific;  St.  Paul  &  Duluth; 
Lehigh  &  Hudson  River  Railroad;  Chi- 
cago &  Eastern  Illinois;  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie  Railway;  Co- 
lumbus. Shawnee  &  Hocking  Valley  Rail- 
road; Duluth  &  Winnipeg;  Burlington  & 
Missouri  River  Railroad:  Peoria  &  Pekin 
Union  Railroad;  Chicago  &  West  Michi- 
gan: Wheeling  &  Lake  Erie;  Duluth  & 
Iron  Range. 


Pneumatic  Riveter. 

We  are  indebted  to  Mr.   Reuben  Wells, 
superintendent   of  the   Rogers   Locomo- 
tive Works,  fur  photographs  of  the  pneu 
matic  riveter  here  illn  trated      Mr.  Wells 
writes  us: 

"As  per  your  request,  I  inclose  photo- 
graphs of  two  views  of  my  pneumatic 
riveter,  designed  for  putting  in  the  mud 
ring  rivets  of  locomotive  boilers.  The 
boiler  is,  of  course,  turned  bottom  side  up 
within  reach  of  a  swinging  crane.  In  our 
case  the  boom  of  the  crane  is  20  feet  long, 
made  of  a  12-inch  I-beam,  with  a  trolley 
and  a  chain  hoist.  The  following  are  the 
dimensions  of  the  main  parts: 

Diameter  of  cylinder — 16  inches. 

Stroke  ol  piston-   23  inches. 

Leverage — 7  to  I. 


WELLS'   PNEUMATIC   RIVETER. 

Stroke  of  die  bar — 3^4  inches. 

Range  of  screw — 7  inches. 

Pitch  of  screw — I  inch. 

Diameter  of  screw — 3  inches. 

Between  dies,  maximum — 11  inches. 

Center   of   die    to    top    of   gap — ioJ4 
inches. 

Weight — 2,000  pounds. 

Hose — i-inch,  4-ply. 
"The  riveter  is  carried  by  a  swinging 
crane,  a  trolley  and  a  worm-geared  2-ton 
chain  hoist.  A  pressure  of  80  pounds  per 
inch  gives  a  pressure  on  the  rivet  of  112,- 
000  pounds.  The  motion  of  the  die  holder 
is  parallel,  the  screw  is  turned  by  hand, 
with  or  without  the  crank  handle,  so  as  to 
take  up  all  unnecessary  slack  between  the 
dies  and  the  rivet  ends  previous  to  apply- 
ing the  power.  The  air  is  applied  by  turn- 
ing the  handle  to  a  horizontal  position,  and 


exhausted  by  turning  it  back  to  the  verti- 
cal position.  The  piston  and  lever  are 
1!  back  to  their  normal  position  by 
the  coder  springs.  The  die  holder  follows 
the  movements  of  the  lever.  All  important 
ig  parts  are  oi  case-hardened  ham- 
1  iron.  The  plates  forming  the  sides 
arc  of  l}4-inch  steel;  the  post  be- 
them  holding  the  screw  nut  and  main 
lever,  and  the  link's  connecting  it  to  the 
sleeve-shaped  piston  are  of  wrought  iron: 
cylinder  and  piston  of  cast  iron;  piston 
packing,  leather.  The  outer  end  of  cylin- 
di  1  1  open  and  has  a  shoulder  to  prevent 
the  piston  from  passing  out.  The  dies  in 
the  end  of  screw  and  die  bar  are  change- 
able, and  held  in  position  by  a  i'/i  inch 
diameter  shank  entering  the  end  of  the 
screw  and  the  die  bar,  and  secured  by 
cotters.  The  handle  shown  is  for  the 
purpose  of  adjusting  and  holding  the  ma- 
chine in  position. 

"The  machine  is  in  daily  use,  and  seems 
to  answer  its  purpose  perfectly.  An  air 
gage  is  used  for  showing  at  all  times  the 
pressure  in  the  hose  and  air  pipes.  Rivets 
can  be  driven  as  rapidly  as  they  will  cool 
sufficiently  to  allow  the  pressure  to  be 
released." 

®     ®     i 

The  emery  wheel,  which  is  such  a  use- 
ful tool  in  nearly  all  shops  where  grind- 
ing has  to  be  done,  is  a  comparatively 
new-comer  as  a  rival  of  the  grindstone. 
In  1842,  one  Henry  Barclay  patented  in 
Great  Britain  an  emery  wheel  which  was 
made  of  Stourbridge  clay  and  emery,  the 
mixture  to  be  pressed  in  molds  and  then 
baked  to  a  bright  red  heat.  That  wheel 
was  not  a  success,  but  from  the  day  the 
patent  was  issued  there  were  tentative  at- 
tempts made  in  England  to  improve  the 
emery  wheel.  American  mechanics  were, 
however,  the  first  to  make  the  emery 
wheel  a  decided  success,  and  nearly  all 
the  valuable  improvements  effected  upon 
it  have  been  carried  out  in  the  United 
States. 

s     §     § 

A  patent  has  been  granted  to  Lewis  S. 
Proctor,  of  Sheffield,  Ala.,  for  a  reversible 
rail.  The  idea  is  to  get  a  rail  the  life  oi 
which  will  be  doubled.  With  this  design, 
when  one  of  the  wearing  surfaces  has  been 
pounded  out  of  shape  by  the  passage  of 
heavy  trains,  the  rail  is  simply  released 
from  the  bed-plates  and  reversed.  An 
entirely  new  surface  is  then  presented.  It 
is  curious  to  read  about  an  "invention" 
of  this  kind  being  patented  in  this  year  oi 
grace.  The  rails  of  all  early  European 
railways  were  double-headed,  the  idea  be- 
ing that  they  could  be  turned  when  the 
first  head  was  worn  out.  It  was  found 
in  practice  that  the  chair  wore  grooves  into 
the  head  placed  first  beneath,  and  these 
grooves  made  such  a  rough-riding  track 
that  turning  of  rails  was  abandoned  after 
a  very  few  years'  experience  with  the 
plan. 
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w         %         @ 
Education  of  Railroad  Men. 

For  many  years  after  railway  operating 
began,  the  men  in  charge  did  not  con- 
sider that  knowledge  or  intellectual  train- 
ing was  of  any  special  value  as  a  recom- 
mendation for  those  who  applied  for  em- 
ployment. In  fact,  one  of  the  most  cele- 
brated pioneer  railway  managers  in  Eng- 
land used  to  argue  that  entirely  illiterate 
persons  made  better  trainmen  than  those 
who  could  read  and  write.  There  never 
was  this  prejudice  in  favor  of  ignorance 
in  the  United  States,  but  there  was  little 
objection  to  the  employing  of  illiterate 
men,  until  sad  experience  had  demon- 
strated, by  many  a  fatal  collision,  that  a 
man  who  could  not  read  train  orders  was 
not  a  safe  person  to  employ  in  train  ser- 
vice. 

In  the  pioneer  times,  the  fact  that  a 
man  was  strong  enough  to  twist  a  brake 
wheel,  or  to  throw  wood  or  coal  into  the 
firebox  of  a  locomotive,  was  regarded 
as  a  satisfactory  indication  of  efficiency. 
As  time  wore  on,  and  the  teaching  of  ex- 
perience became  properly  recognized, 
railroad  managers  came  to  understand 
that  facts  concerning  the  successes  and 
the  failures  of  the  earlier  generations  of 
railway  men  ought  to  be  useful  informa- 
tion for  their  successors.  The  facts  and 
data  concerning  the  experience  of  one 
generation,  put  into  book  and  pamphlet 
form,  became  the  text-books  by  which 
their  successors  could  obtain  safe  guid- 
ance. For  the  last  twenty  years  there 
has  been  a  growing  tendency  to  exact 
educational  tests  from  the  men  who  were 
candidates  for  promotion,  and  the  treat- 
ises concerning  the  experience  of  former 
railway    men     form    the    text-books    on 


which  examinations  are  based.  There 
was  long  an  inveterate  prejudice  against 
book-instructed  railroad  men;  but  like 
every  prejudice  founded  upon  ignorance, 
it  is  rapidly  disappearing.  To-day  "higher 
education  for  railroad  men"  is  a  demand 
expressed  in  many  quarters,  and  philan- 
thropists and  educational  establishments 
are  urging  forward  a  crusade  with  these 
words  as  the  watch-cry.  Up  to  the  pres- 
ent time,  most  of  the  agitation  has  been 
confined  to  talk,  but  the  work  has  been 
earnestly  begun   in  some  quarters. 

There  are  few  educational  establish- 
ments that  have  attracted  so  much  atten- 
tion as  that  drawn  to  the  engineering 
department  of  Purdue  University  during 
the  last  few  years.  This  attention  has 
been  principally  aroused  by  the  fact  that 
the  institution  is  educating  a  department 
of  its  students  in  special  lines  of  railroad 
work  which  have  never  been  undertaken 
by  any  educational  establishment  before. 
That  there  is  a  demand  for  the  special  in- 
struction of  railroad  men  has  been  ap- 
parent for  years,  and  the  Purdue  Uni- 
versity has  been  the  first  to  undertake  the 
work  in  a  practical  manner. 

The  authorities  of  several  universities 
have  been  considering  for  some  time  the 
advisability  of  introducing  a  regular  rail- 
road course  into  their  curriculum,  and 
we  have  no  doubt  that  within  a  very  few 
years  young  men  will  graduate  in  the 
railroad  profession,  just  as  they  now 
graduate  for  medicine,  law  and  divinity. 
The  friends  of  higher  education  for  rail- 
road men  are  very  hopeful  of  the  bene- 
ficial results  to  be  secured  from  special 
university  education.  No  doubt,  many  of 
the  men  who  are  the  leaders  in  railway 
affairs  at  present  suffer  from  the  want  of 
early  special  educational  training;  but 
there  are  greater  difficulties  encountered 
in  making  a  special  educational  course 
applicable  to  what  might  be  called  the 
railroad  profession  than  there  is  to  any 
other.  When  a  young  man  graduates  in 
law  or  medicine,  he  has  learned  enough 
of  the  profession  to  begin  business  in  a 
tentative  fashion;  he  is  able  to  make  a 
decent  living  from  what  he  has  learned. 
A  young  man  graduating  from  a  course 
of  railroad  science  is  not  likely  to  be  ac- 
ceptable for  any  position  except  a  low 
one,  which  few  college  graduates  would 
care  to  accept.  So  much  of  success  in 
railroad  work  depends  on  practical  ex- 
perience that  special  training  must  neces- 
sarily be  of  little  use  unless  experience  in 
doing  actual  railroad  work  is  added  to  it. 
A  young  medical  practitioner  or  lawyer 
may  walk  on  the  edge  of  starvation  for 
the  first  year  or  two,  but  he  is  not  re- 
quired to  do  uncongenial  menial  work. 
A  graduate  in  the  principles  of  railroad 
management,  in  spite  of  the  high  title  he 
may  receive  from  a  university,  must  be- 
gin practical  work  as  a  clerk,  fireman  or 
brakemen,  and  his  education  tends  to  unfit 
him  for  the  hard  work  to  be  performed. 
The  tendency  of  the  higher  educational 


establishments  is  to  fit  men  for  being 
officers  rather  than  workmen,  and  the 
training  tends  to  make  them  think  that 
experience  in  the  ranks  is  not  necessary. 
Some  very  successful  railway  managers 
have  commenced  at  the  top,  but  their  suc- 
cess was  due  to  extraordinary  ability  and 
quickness  of  perception.  The  ordinarily 
successful  railroad  man  has  risen  from 
the  ranks,  and  by  the  experience  gained, 
rising  step  from  step,  has  acquired  the 
qualifications  which  made  him  successful. 
Special  college  training  will  make  a  man 
more  useful  in  railroad  business  if  he  goes 
through  the  same  practical  experience  as 
ordinary  railway  men  have  to  undergo; 
but  unless  he  is  satisfied  to  do  that,  his 
school  education  will  be  of  little  advan- 
tage. Graduates  of  engineering  schools 
are  rapidly  coming  to  the  front  in  me- 
chanical departments  of  railways  at  the 
present  day,  but  those  who  are  succeed- 
ing are  men  who  were  not  afraid  to  don 
overalls  and  learn  the  details  of  the  me- 
chanical trade  after  they  had  graduated 
from  college.  Most  of  the  engineering 
graduates  refuse  to  do  this,  and  they  drop 
into  minor  positions,  as  draftsmen  and 
clerks,  and  they  are  rarely  ever  qualified 
for  the  higher  positions. 

While  we  consider  that  the  movement 
to  give  college  instruction  to  railroad 
men  to  be  highly  commendable,  we  think 
greater  benefit  to  the  greater  number 
might  be  performed  in  a  different  way. 
The  vast  majority  of  railroad  men  drift 
into  the  business  after  they  have  passed 
their  majority,  and  have  become  railroad 
men  through  circumstance  rather  than 
through  a  purpose  followed  from  boy- 
hood. We  think  that  the  most  prac- 
ticable way  to  elevate  the  educational 
standard  of  railway  men  would  be,  to 
give  those  in  service  assistance  in  edu- 
cating themselves,  and  the  encouraging 
of  studies  that  will  supply  required  infor- 
mation in  the  lines  which  the  men  are 
going  to  follow.  In  the  industrial  coun- 
tries of  Europe  there  is  a  vigorous  move- 
ment going  on  to  supply  the  means  of 
technical  education  for  workmen,  and 
every  facility  is  given  to  ambitious  work- 
men to  study  the  scientific  part  of  their 
business.  Something  of  this  kind  has 
been  going  on  in  a  few  American  cities; 
but  the  movement  drags  slowly,  because 
it  seems  to  be  no  person's  particular  busi- 
ness to  urge  it  forward.  It  ought  to  be 
made  the  business  of  the  States,  just  as 
much  as  primary  education  is  now,  and 
the  educational  training  of  railroad  men 
ought  to  be  part  of  it. 

The  men  who  educate  themselves  after 
entering  railroad  service  are  those  likely 
to  reach  the  higher  positions  eventually, 
because  the  fact  that  they  labor  on  self- 
instruction  shows  that  they  possess  the 
kinds  of  qualities  which  push  men  above 
their  fellows.  What  is  most  urgently 
needed  is  the  providing  of  better  means 
to  help  the  men  who  are  striving  to  help 
themselves. 
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While  there  is  undoubtedly  agitation 
going  on  in  favor  of  the  educating  of  rail- 
road men,  we  do  not  think  that  railroad 
officers,  as  a  rule,  show  much  favor 
towards  the  better  educated  men  found 
in  the  ranks.  The  selecting  of  men  for 
promotion  has  not  usually  been  dictated 
by  an  effort  to  find  the  most  intelligent 
men,  or  even  the  men  best  adapted  to 
perform  the  duties  required.  Personal 
favor  is  nearly  always  the  force  that  starts 
a  man  from  the  ranks  to  a  higher  position. 
If  he  has  not  the  natural  capabilities  to 
perform  higher  duties,  he  will  fall  back 
into  the  ranks  again;  but  when  he  fails, 
no  greater  care  than  before  will  be  exer- 
cised in  finding  men  of  superior  training. 

We  know  the  particulars  of  one  case, 
where  ten  young  men,  about  fifteen  years 
ago,  joined  together  to  form  a  firemen's 
lodge.  They  were  all  ambitious  and 
naturally  of  studious  habits.  All  of  these 
men  are  alive  to-day,  and  only  one  of 
them  is  performing  railroad  work,  and  he 
is  running  an  engine.  The  others  are  all 
in  outside  professions,  and  all  are  highly 
successful.  There  is  no  doubt  but  any 
one  of  these  men  would  have  made  a 
highly  successful  railroad  officer,  and 
would  have  been  a  credit  to  the  business; 
but  not  a  single  one  of  them  was  selected 
by  the  officers  of  the  road  for  advance- 
ment, or  saw  the  least  indication  that 
they  would  ever  rise  above  the  position 
of  locomotive  engineer,  no  matter  how 
long  they  might  remain  with  the  com- 
pany. This  is  merely  a  specimen  of  what 
is  going  on  in  various  parts  of  the  coun- 
try to-day.  The  crying  want  of  railroad 
life  is  not  for  the  importation  of  higher- 
educated  men  from  the  outside,  but  the 
exercise  of  a  little  more  inclination  on 
the  part  of  those  in  power  to  help  forward 
the  men  who  have  educated  themselves. 


The  Roundhouse  Foreman. 

We  are  not  aware  that  there  is  any  po- 
sition in  railroad  service  where  the  com- 
pensation received  is  so  small,  in  propor- 
tion to  the  importance  of  the  duties  per- 
formed, as  that  drawn  by  roundhouse 
foremen.  A  roundhouse  foreman,  even 
at  a  very  important  point,  is  generally 
paid  about  the  same  as  a  freight  engineer. 
He  must  be  an  engineer  himself  to  per- 
form his  duties  satisfactorily;  and  unless 
he  is  a  machinist,  the  different  problems 
that  are  daily  and  hourly  imposed  upon 
him  to  settle  will  be  left  to  the  final  set- 
tlement of  a  breakdown,  with  all  the  ex- 
pense and  delay  that  such  an  accident  in- 
volves. 

Besides  the  duty  of  providing  engines 
for  all  trains  promptly,  and  crews  for  all 
engines,  the  roundhouse  foreman  is  the 
physician  who  has  to  diagnose  the  com- 
plaints of  all  locomotives,  without  having 
the  equivalent  of  a  pulse  or  coated  tongue 
to  aid  him  in  deciding  what  is  the  prob- 
able malady.  About  the  most  common 
report   made   on     the    work-book     of    a 


roundhouse  is  "Engine  not  steaming." 
There  are  numerous  defects  that  may  pre- 
vent an  engine  from  steaming,  but  the  en- 
gineer gives  no  indication  of  what  may 
be  the  particular  trouble,  and  the  round- 
house foreman  must  proceed  to  make 
changes  or  adjustments  on  the  lines, 
which  experience  has  taught  him  are  the 
most  likely  to  effect  a  remedy. 

An  engine  is  reported  to  have  a  pound 
on,  say,  the  right-hand  side;  the  engi- 
neer cannot  tell  to  a  certainty  where  the 
pound  is,  but  he  thinks  it  is  in  the  driv- 
ing boxes;  the  driving  boxes  are  care- 
fully examined,  the  wedges  and  main-rod 
bearings  are  thoroughly  tried,  and  noth- 
ing can  be  found  that  is  likely  to  cause 
the  pound  complained  about.  The  en- 
gine goes  out  again  without  the  trouble 
being  remedied,  and  on  returning,  the 
same  complaint  is  made,  and  likely 
enough  the  observant  roundhouse  fore- 
man finds  it  was  caused  by  a  flat  spot  on 
one  of  the  tires,  or  he  may  have  exhausted 
all  his  ingenuity  in  looking  at  parts  that 
could  be  examined  or  tried  in  the  usual 
way,  and  finds  out  after  the  engine  has 
been  steamed  up  to  go  out  on  next  trip 
that  the  trouble  is  a  loose  piston  head. 

Another  source  of  worry  to  the  hard- 
worked  roundhouse  foreman  is  reports 
about  injectors  and  air  pumps  not  work- 
ing properly.  Some  engineers  habitually 
neglect  their  feed-water  strainers,  and  re- 
port injectors  not  working  properly, 
when  nothing  is  the  matter  but  a  trifling 
obstruction  to  the  water,  which  could  be 
remedied  in  a  few  minutes  by  intelligent 
attention. 

Some  men  appear  to  have  continual 
difficulty  with  their  air  pumps,  yet  are 
never  able  to  give  an  intelligent  report  of 
what  is  the  matter.  The  air-brake  school- 
master is  pretty  widely  abroad  in  the  land 
at  present,  and  we  think  that  his  work 
ought  to  result  in  the  establishing  of  a 
rule  that  no  engineer  should  be  allowed 
to  make  the  report  "Pump  not  working 
properly."  He  ought  to  be  familiar 
enough  with  the  apparatus  to  indicate 
what  is  the  matter. 

The  increasing  number  of  locomotives 
equipped  with  solid-ended  rod  connec- 
tions has  done  much  to  reduce  the  work 
on  rods;  but  the  report  "Lost  motion  of 
rods  to  be  taken  up"  is  by  no  means  a 
thing  of  the  past.  An  eight-wheel  en- 
gine, with  the  rods  properly  put  up  and 
the  wedges  kept  in  shape,  ought  to  run 
at  least  50,000  miles  before  anything  has 
to  be  done  to  the  side  rods;  but  many 
engineers  seem  to  think  that  something 
ought  to  be  done  every  month,  and  they 
make  the  life  of  the  roundhouse  fore- 
man a  burden,  with  their  orders  that  lost 
motion  should  be  taken  up.  Another 
fertile  source  of  annoyance  to  this  over- 
worked official  is  hot  boxes.  Some  en- 
gineers never  think  of  having  cellars 
packed  until  the  box  begins  to  run  hot; 
then  the  bearing  gets  cut,  and  the  pack- 
ing of  cellars  has  to  be  attended  to  every 


trip  until  the  bearing  gets  back  to  its  nor- 
mal condition. 

Besides  the  worry  of  keeping  the  en- 
gines in  good  running  condition,  a  great 
many  roundhouse  foremen  are  constantly 
under  fire  of  engineers  and  firemen,  who 
are  troubled  about  not  getting  their 
rights,  or  are  anxious  to  obtain  rights 
which  belong  to  others.  When  a  man 
covets  a  particular  run,  it  is  wonderful 
the  amount  of  ingenuity  he  will  sometimes 
display  in  bringing  up  evidence  to  show 
that  the  run  belongs  to  him,  though 
everyone  else  is  satisfied  that  he  has  no 
right  to  it.  When  a  man  of  this  sort  fails 
to  get  anything  which  he  wants,  the 
roundhouse  foreman  is  blamed  for  being 
unjust,  and  he  has  to  carry  the  burden 
of  abuse  and  hatred,  because  he  is  doing 
his  best  to  do  justice  to  all  around.  In 
many  cases  the  roundhouse  foreman  is 
used  as  a  buffer  between  master  mechanic 
and  the  enginemen,  and  all  disagreeable 
duties  are  put  upon  him,  while  the  pleas- 
ant actions  go  to  the  credit  of  his  su- 
periors. 

We  used  to  believe  that  the  position  of 
a  brakeman  of  a. freight  train,  when  the 
car  roofs  are  covered  with  ice  and  the 
wind  blowing  like  a  myriad  of  knife- 
blades,  was  about  the  most  disagreeable 
position  we  could  imagine;  but,  on  calm 
deliberation  and  actual  experience,  we 
rather  think  we  would  prefer  the  position 
of  brakeman  to  that  of  roundhouse  fore- 
man at  a  place  where  there  are  few  en- 
gines to  do  the  work  properly  and  the 
engine  men  are  indifferently  under  con- 

tro'-        *     ft     i 

The  Benefits  of  Shop  Kinks. 

The  progress  of  shop  practice  in  the 
use  of  special  tools,  known  as  kinks,  is 
well  illustrated  in  this  issue.  The  Lehigh 
Valley  Railroad  having  contributed  the 
greater  portion  of  them,  the  attention  of 
those  interested  will  be  attracted  in  the 
direction  of  that  road,  and  to  the  manage- 
ment of  a  ,  machinery  department  that 
gives  evidence  of  a  correct  understanding 
of  shop  needs  and  how  to  provide  for 
them. 

One  of  the  best  proofs  that  the  publica- 
tion of  these  short  cuts  to  reduce  cost  of 
work,  are  working  a  revolution  in  shop 
expense,  is  seen  in  the  great  strides  made 
in  the  application  of  compressed  air,  a 
field  that  bids  fair  to  keep  the  inventive 
faculties  well  sharpened  in  conjuring  up 
new  schemes  by  which  to  harness  it  to 
new  uses. 

This  interchange  of  practical  ideas 
among  practical  men  is  a  good  thing  from 
any  point  of  a  shop  view.  When  encour- 
aged, as  it  should  be,  it  serves  to  bring 
out  the  best  there  is  in  a  man.  incites  all  to 
renewed  efforts,  and  gives  the  fellow  with 
no  capital  except  a  healthy  brain,  an  op- 
portunity to  get  to  the  fore  that  he  would 
be  unlikely  to  reach  by  any  other  means. 
It  is  simply  the  quiet  working  of  the  law 
of  the  survival  of  the  fittest. 
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In  our  wanderings  among  railroad 
shops  in  pursuit  of  something  new  for 
these  pages,  we  often  find  some  tool  under 
construction  that  is  being  put  up  from 
the  dimensions  furnished  by  our  engrav- 
ings, with  slight  modifications,  perhaps, 
to  meet  certain  local  wants,  but  the  tool 
in  its  essential  particulars  would  be  copied, 
thus  paying  tribute  to  some  man's  head 
work.  And  this,  too,  by  men  who  were 
not  copyists,  but  who  were  the  authors  of 
many  good  things  that  someone  else 
wanted,  and  were  quick  to  recognize 
merit  wherever  found. 

The  lesson  of  this  is  that  a  spirit  of 
emulation  properly  fostered  is  a  producer 
of  net  results.  We  know  of  no  better  way 
to  accomplish  these  than  for  the  heads  of 
machinery  departments  to  offer  a  pre- 
mium for  the  best  and  cheapest  methods 
of  getting  out  work.  Such  a  course  would 
have  the  effect  of  snuffing-out  the  incom- 
petents and  putting  to  the  front  those 
properly  entitled  to  advancement. 

®  &  & 
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Among  the  other  influences  at  work  to 
prevent  the  organization  of  a  technical 
auxiliary  to  the  machinery  department,  is 
the  widespread  fear  that  it  will  be  the  en- 
tering wedge  for  so-called  luxuries  that 
are  likely  to  follow  in  its  train;  among 
which  the  most  prominent  are  a  testing 
plant  and  a  chemical  laboratory.  While 
these  are  certainly  a  good  investment  on  a 
large  road,  they  are  not  absolutely  neces- 
sary to  the  small  one.  The  live  mechani- 
cal engineer  will  manage  to  save  more 
with  their  help. 

That  the  railroad  mechanical  engineer 
has  a  future,  there  is  no  doubt.  The  re- 
sults shown  by  roads  which  are  run  on 
broad-gage  lines,  are  the  best  guaranty 
that  his  mission  in  the  machinery  depart- 
ment is  coming  to  be  recognized.  These 
results  are  object  lessons  to  doubting 
managements,  and  are  more  potent  than 
any  appeal  from  the  head  of  that  depart- 
ment, because  they  are  bespangled  with 
the  sign  of  the  dollar. 


ft  ft 


The  Mechanical  Engineer. 

A  mechanical  engineer  with  a  good  shop 
training  is  perhaps  one  of  the  best-paying 
adjuncts  of  the  machinery  department  of 
a  railroad.  He  is  rightly  regarded  as  an 
institution  that  ought  to  be  cultivated, 
and  many  a  motive  power  officer  in  full 
sympathy  with  the  worth  of  that  indivi- 
dual has  at  some  time  in  his  career  had 
visions  of  what  he  would  be  able  to  ac- 
complish if  the  required  appropriation 
were  forthcoming. 

The  endless  round  of  important  details 
that  are  handled  in  the  mechanical  en- 
gineer's office  only  go  to  emphasize  the 
wisdom  of  its  installation,  since,  if  it  were 
not   made,   these   identical   details   would 
never  receive  attention,  and  would  suffer 
in  consequence.    This  is  an  infallible  test 
of  a  most  convincing  character;   it  will 
have  as  much  weight  with  the  guards  of 
the  strong  box  as  anything  that  can  be 
said  in  its  behalf.    All  opposition  quickly 
disappears  when  proof  is  available  that  the 
mechanical  engineer's  office  is  a  paying 
investment,   and  not   until   then   in   most 
cases,   for  it  is  a  cold-blooded  business 
proposition,   without   the   remotest   sem- 
blance of  sentiment;  a  statement  true  for 
all  cases  except  where  "pull"  is  involved. 
There  is  one  disagreeable  phase  of  this 
subject,  seen  in  the  attitude  of  many  cor- 
porations which  can  well  afford  the  ex- 
penditure   necessary    to    have    first-class 
talent,  but  which  will  dishonestly  force  a 
draftsman  to  perform  the  duties  properly 
belonging  to  the  mechanical  engineer,  and 
at  a  miserable  compensation;   the  while 
falsely  holding  out  to  him  specious  prom- 
ises of  preferment  in  order  that  he  may 
not  quit  the  job  that  he  is  too  poor  to 
abandon.    To  those  draftsmen  who  have 
had  to  play  the  dual  role  (and  they  are 
legion),  this  appears  to  be  the  very  es- 
sence of  contemptible  meanness. 


Drip  from  Car-Heating. 

In  our  correspondence    department    a 
railroad  trainman  directs  attention  to  the 
annoyance,  expense  and  delay  caused  to 
railroad  companies  by  the  drip  from  the 
pipes  of  car-heating  apparatus.  From  what 
we  have  seen  in  connection  with  steam- 
heated  trains,  it  seems  to  us  that  our  cor- 
respondent   has    treated    the    evil    very 
mildly.      We    have   never   seen   anything 
connected  with  railroad  operating  where 
more  senselessness  was  displayed  than  in 
the  locating  of  the  drip  pipes  from  car- 
heating  apparatus.    Experience  has  taught 
most  men  who  have  charge  of  locomotives 
to  exercise  as  much  care  as  possible  to 
prevent  leakage  from  cylinder  cocks  and 
feed   pipes    from    falling   upon     the    rail. 
These  men  have  learned  that  wetting  the 
rails  in  front  of  the  driving  wheels  causes 
wasteful  slipping,  and  that  water  poured 
upon  the  rail  behind  the  drivers  fills  the 
flange  spaces  with  ice  in  frosty  weather 
and  greatly  increases    the    resistance  of 
trains  that  follow. 

But  this  department  of  dearly  earned 
experience  does  not  seem  to  have  radiated 
itself  in  the  smallest  degree  to  the  men 
who  have  charge  of  cars.    They  have  per- 
mitted the  car-heating  people  to  dispose 
of   the   water    of    condensation     as     best 
suited  their  convenience,  and  several  of 
the  most  popular  systems  drop  the  water 
upon  the   rail,  or  as   near   to   it  as  they 
can  locate  the  drip   cock.     It  seems   in- 
credible that  this  condition  of  affairs  has 
escaped  the  notice  of  the  railroad  officers 
who  are  responsible  for  the  prompt  move- 
ment of  trains,  and  who  are  presumably 
interested   in  preventing  anything  likely 
to  materially  increase  the   cost   of  train 
movement.    We  would  rather  refrain  from 
lecturing    practical    railroad    men    about 
their  duties,  but  we  are  moved  to  urge  all 
concerned  to  pay  some  attention  to  where 


the  drip  from  car-heating  pipes  finds  its 
goal.  This  is  a  minor  detail  thoroughly 
worthy  of  attention. 

§    d    ft 

Variable  Exhaust  Nozzle. 

In  another  part  of  this  issue  we  publish 
a  letter  concerning  a  successful  variable 
nozzle  which  is  now  in  use  on  the  Duluth 
&  Iron  Range  and  other  railroads  in  the 
Northwest.  A  peculiar  feature  about  the 
form  of  variable  nozzle  described  is  that 
the  operating  mechanism  is  connected 
with  the  reverse  lever,  and  consequently 
is  always  used. 

There  have  been  a  great  many  variable 
nozzles  invented,  to  be  put  into  service  a 
short  time  and  then  dropped.  The  reason 
of  this  has  been,  not  that  the  variable  noz- 
zle is  not  a  good  thing,  but  that  the  ap- 
pliance would  be  neglected  for  a  day  or 
two,  and  then  when  the  engineman  tried 
to  operate  it,  the  parts  had  become  so 
much  gummed  up  that  they  could  not  be 
moved. 

We  do  not  believe  that  any  minor  im- 
provement of  a  locomotive  could  produce 
so  much  saving  of  fuel  as  the  regular  use 
of  a  good  variable  nozzle.     The  serious 
objection  to  a  fixed  nozzle   is  that   it  is 
too  small  at  the  time  when  the  engine  is 
working  hardest,  and  produces  too  strong 
a  suction  on  the  fire,  while  the  same  steam 
opening  is  at  times  too   small   for  good 
production  of  draft  when  the  engine  is 
working  lightest.     The  plan  adopted  by 
the   designer   of  the   variable   nozzle   we 
are   referring  to,   is  that  it  opens   to   its 
maximum  area  when  the  engine  is  work- 
ing hardest  and  closes  up  when  the  en- 
gine  is  working  lightest.     This   can   be 
easily  adjusted  to  make  the  engines  steam 
freely  at  any  point  of  cut-off,  at  the  same 
time  reducing  the  force  of  the  exhaust  ac- 
tion at  the  time  it  is  most  destructive  upon 
the  fire. 

§'    ft     i 


Adhesive  Weight  vs.   Weight  on 
Drivers. 

A  misnomer  that  is  now  so  strongly 
intrenched  in  our  mechanical  vocabulary 
as  to  be,  and  is  regarded  as  the  cor- 
rect thing,  is  the  so-called  "weight  on 
drivers."  The  universal  acceptance  of  the 
term  is  that  it  represents  the  adhesive  or 
frictional  weight  on  the  rail,  but,  as  a 
matter  of  fact,  the  weight  on  drivers  is 
literally  the  weight  resting  on  the  jour- 
nals of  those  wheels,  and  not  the  weight 
on  the  rails  under  the  wheels.  Here  is  a 
state  of  things  that  is  likely  to  befog  the 
average  mind  not  up  in  locomotive  tech- 
nics. 

The  weight  of  two  pairs  of  cast-iron 
driving  wheels  62  inches  in  diameter,  with 
the  eccentrics  and  straps  on  the  main 
axles,  will  be  12,000  to  14.000  pounds,  and 
it  is  not  necessary  to  say  that  this  is  all 
adhesive  weight,  since  it  rests  on  the  rail. 
If    we    accept    the    standard    expression, 
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"weight  on  drivers,"  as  correct,  we  vir- 
tually deprive  the  engine  of  12,000  to  14,- 
000  pounds  that  ought  to  be  in  use  to  hold 
her  to  the  rail. 

"Weight  under  the  drivers,"  which 
would  be  understood  as  the  reaction  of  the 
rail  against  the  weight  on  and  in  the 
drivers,  would  be  preferable  to  the  exist- 
ing style  of  reference.  "Adhesive  weight" 
is  sometimes  used,  and  we  think  properly, 
for  the  reason  that  it  tells  at  once  what  it 
is  for,  and  we  have  no  difficulty  in  under- 
standing that  it  is  the  total  weight  on  the 
rail  under  the  drivers,  and  that  its  function 
is  to  enable  the  engine  to  move  on  the 
rail,  which  it  could  not  do  without  the  fric- 
tion between  the  wheel  and  rail  due  to  this 
weight. 

It  is  about  time  that  some  of  these  mis- 
applied mechanical  terms  were  relegated 
to  a  side  track  having  a  derailing  attach- 
ment.    "Weight  on  drivers"  ought  to  go. 

$  §  $ 

Attempt  to  Stop  the  Tide  of  Progress. 

There  has  been  a  somewhat  curious 
agitation  going  on  among  New  York. 
New  Haven  &  Hartford  brakemen.  It 
appears  that  it  has  been  the  habit  of  that 
road  to  employ  five  brakemen  on  freight 
trains;  but  since  the  general  introduction 
of  the  air  brake  on  freight  cars,  the  men 
are  not  required  for  braking  purposes, 
and  only  four  are  now  employed.  The 
brakemen  are  agitating  in  favor  of  bring- 
ing the  question  before  the  Legislature  of 
Connecticut,  for  the  purpose  of  getting 
laws  passed  that  will  compel  the  railroad 
company  to  revert  to  the  old  practice  of 
employing  five  brakemen  on  each  train. 

The  men  who  are  engaged  in  this  agita- 
tion might  as  well  agitate  against  high 
tides  rising  over  the  low  lands  on  the 
coast  of  Connecticut.  The  tide  of  prog- 
ress says  that  before  many  days  the  occu- 
pation of  brakeman  on  freight  cars  will 
be  gone,  just  as  certainly  as  it  is  now 
gone  on  passenger  trains.  Trainmen  will 
be  needed  for  switching  purposes  and  for 
the  protection  of  trains;  but  the  word 
"brakeman"  will  have  no  more  meaning, 
as  applied  to  practical  work,  than  the 
word  "plate-layer"  has  to-day  as  applied 
to  trackmen  in  the  British  Isles. 


Seeking  Positions  Abroad. 

In  hisvery interesting  letter  on  "Russian 
Railways"  that  appears  in  the  first  por- 
tion of  this  paper,  Mr.  McCarroll  gives 
some  salutary  advice  to  American  railroad 
men  who  are  striving  to  obtain  positions 
on  railroads  abroad.  He  tells  that  there 
is  no  opportunity  whatever  for  men  who 
cannot  talk  the  language,  and  that  the 
hours  are  longer  and  the  pay  much  smaller 
than  that  paid  by  American  railroads. 

We  have  repeatedly  in  these  columns 
told  American  railroad  men  that  they 
cannot  better  their  condition  by  going 
abroad,  but  we  seldom  mention  any 
new   railway   enterprise   in  foreign    coun- 


tries that  we  do  not  receive  in- 
quires from  trainmen  about  how  they 
should  proceed  to  obtain  a  position 
on  the  railway  mentioned;  this,  too, 
from  men  who  have  good  jobs.  To  thi  1 
men  we  would  again  declare  emphatically 
that  there  is  no  country  on  the  globe 
where  trainmen  are  so  well  paid  and  so 
fairly  treated  as  they  are  on  American 
railroads.  In  other  countries  the  pay  is 
lower,  the  working  hours  longer,  and  the 
treatment  from  superiors  is  harsh  as  com- 
pared with  our  standard,  and  frequently 
brutal.  To  those  who  are  dissatisfied  with 
railroad  life  in  this  country,  and  intend 
going  abroad,  we  would  say — Don't. 
Rather  turn  to  farming  or  working  on  the 
track;  you  will  find  it  more  comfortable. 

§  §  III 

Report  of  Traveling  Engineers' 
Convention. 

We  have  received  the  report  of  the  pro- 
ceedings of  the  Fourth  Annual  Conven- 
tion of  the  Traveling  Engineers'  Associa- 
tion. It  is  a  volume  of  the  standard 
size  and  contains  258  pages,  and  is  well 
got  up  in  every  particular.  The  reports 
and  discussions  upon  them  are  excellent, 
and  are  noted  for  their  practical  common 
sense  and  absence  of  all  fads  and  foolish- 
ness. The  discussions  are  particularly 
good  and  represent  the  views  of  men  who 
have  something  of  value  to  say  and  know 
how  to  say  it.  It  is  a  long  time  since  we 
looked  over  a  report  which  contained  so 
much  matter  that  we  would  like  to  select 
for  the  pages  of  "Locomotive  Engineer- 
ing." We  cordially  recommend  the  re- 
port to  people  who  like  to  read  good  en- 
gineering literature.  It  can  be  obtained 
from  Mr.  W.  O.  Thompson,  Secretary, 
at  Elkhart,  Ind.;  price  50  cents. 

i     i     i 

Nearly  all  the  leading  railroad  com- 
panies in  the  country  have  purchased 
for  the  mechanical  department,  decimal 
gages  to  be  employed  for  measuring  sheet 
iron,  tubes  and  wire;  but  the  men  in 
charge  do  not  seem  to  be  making  much 
use  of  the  gage.  In  the  course  of  last 
month  we  had  a  conversation  with  a  tube 
maker,  and  he  acknowledged  that  he  had 
not  yet  received  one  order  for  tubes  with 
the  dimension  of  thickness  indicated  ac- 
cording to  decimal  measurement.  The 
railroad  mechanical  men  in  this  country 
have  in  their  hands  the  effecting  of  a 
great  reform  in  a  line  of  measurement 
where  great  confusion  now  prevails.  It  is 
to  be  hoped  that  they  will  not  permit  the 
opportunity  to  pass,  through  indifference 
or  carelessness. 


We  have  received  from  Professor  Mag- 
ruder,  of  the  Ohio  State  University,  a 
bulletin  concerning  the  engineering  edu- 
cation to  be  received  at  the  Ohio  State 
University.     We  judge  from  the  bulletin 


that  the  university  authorites  are  follow- 
ing an  extremely  comprehensible  system 
of  engineering  education,  and  that  then 
plan  of  admission  is  arranged  so  that  any- 
one desirous  of  higher  engineering  cdu- 
catioi  '.hi  obtain  it  without  difficulty. 
The  great  obstacle  which  mechanics,  as  a 
rule,  find  in  entering  engineering  schools, 
is  the  difficult  preliminary  cxaminati 
be  encountered.  The  Ohio  State  Univer- 
sity has  a  system  of  short  courses  which 
students  are  admitted  to  without  any  en- 
tering examination.  We  do  not  have 
space  to  give  the  whole  of  the  bulletin, 
but  we  earnestly  recommend  young  men 
who  have  aspirations  for  a  sound  engi- 
neering education  to  send  for  it  to  Pro- 
fessor Magruder.  The  engineering  tui- 
tion at  that  institution  is  free,  and  un- 
usually good  provisions  are  made  to 
enable  students  to  earn  a  livelihood  while 
attending  the  university. 


s 
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There  is  talk  of  the  Chicago,  Burling- 
ton &  Quincy  system  undertaking  a  novel 
business  of  newspaper  publishing,  the 
printing  office  to  be  carried  on  a  train, 
and  all  the  station  agents  on  the  road  to 
be  turned  into  local  reporters.  It  is  a 
pretty  scheme,  and  no  doubt  originated 
with  some  minor  official,  hankering  after 
notoriety  as  an  editor.  The  hard-headed 
management  of  the  system  are  not  likely 
to  spend  the  company's  money  on  any 
such  crack-brained  enterprise.  There  are 
too  many  railroad  companies  engaged  in 
doing  business  their  charters  do  not  en- 
title them  to  pursue,  but  publishing  a 
pretentious  daily  paper  would  be  carry- 
ing illegitimate  business  too  far.  It  is 
difficult  enough  for  men  trained  to  the 
business  to  make  daily  papers  pay,  and 
amateurs  would  make  failure  certain  when 
their  operations  were  carried  on  on  a  large 
scale. 


An  earnest  effort  is  making  by  a  com- 
bination of  railroad  managers  to  induce 
Congress  to  extend  the  time  for  the  com- 
pulsory equipment  of  cars  with  air  brakes 
and  automatic  couplers.  Unless  this  ex- 
tension is  granted,  the  time  allowed  ex- 
pires with  this  year.  The  unusually  hard 
times  that  have  prevailed  since  the  law 
was  passed  offers  a  valid  reason  for  ask- 
ing an  extension  of  time,  but  it  seems  to 
us  that  the  demand  for  five  years'  exten- 
sion is  not  reasonable.  Some  railroad 
companies  have  done  their  best  to  be  pre- 
pared to  comply  with  the  law  when  it  be- 
comes due,  while  others  have  done  little 
or  nothing,  and  it  has  not  been  the  poor- 
est lines  which  have  done  least.  We  be- 
lieve that  the  most  equitable  course  for 
Congress  to  pursue  would  be  to  permit 
the  law  to  be  suspended  for  a  certain  time, 
at  the  option  of  the  Board  of  Interstate 
Commerce  Commission,  and  that  the 
board  should  have  authority  to  deal  with 
individual  cases  on  their  merits 
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PERSONAL. 

Mr.  F.  H.  Dehn  has  resigned  the  posi- 
tion of  master  mechanic  of  the  Texas 
Central. 

Mr.  A.  H.  Smith  has  resigned  as  mas- 
ter mechanic  of  the  Middle  division  of  the 
Grand  Trunk,  on  account  of  failing  health. 
Mr.  J.  D.  Evans,  foreman  of  the  Peoria 
&  Pekin  Union  shops  at  Peoria,  111.,  died 
in  the  latter  city  on  January  16th,  aged 
57  years. 

Mr.  W.  H.  Fry,  formerly  superintendent 
of  the  car  department  of  the  New  York, 
New  Haven  &  Hartford,  died  recently  at 
St.  Louis,  Mo. 

Mr.  J.  A.  Fillmore,  manager  of  the  Pa- 
cific system  of  the  Southern  Pacific  Rail- 
way, is  seriously  ill  with  pneumonia  at 
San  Francisco. 

Mr.  P.  T.  Mooney  has  been  appointed 
master  mechanic  of  the  Texas  Central  at 
Walnut  Springs,  Tex.,  taking  the  place  of 
Mr.  F.  H.  Dehn. 

Mr.  H.  K.  Gilbert,  auditor  of  the  Crane 
Company,  of  Chicago,  up  to  January  ist, 
has  been  elected  treasurer  of  the  Sargent 
Company,   Chicago. 

Mr.  E.  W.  Knapp  has  resigned  as  mas- 
ter mechanic  of  the  Mexican  National,  to 
accept  the  position  of  master  mechanic  of 
the  Inter-Oceanic-Puebla  Railway. 

Mr.  Wm.  W.  Noble  has  been  appointed 
purchasing  agent  and  paymaster  of  the 
Huntingdon  &  Broad  Top  Railroad,  with 
headquarters  at  Philadelphia.  Pa. 

Mr.  William  Bullock,  engine  dispatcher 
on  the  Long  Island  Railroad  at  Long 
Island  City,  has  been  promoted  to  be 
roundhouse  foreman  at  the  same  place. 

Mr.  Curtis  W.  Shields  has  accepted 
the  position  of  New  York  representative 
of  the  Pedrick  &  Ayer  Company,  of  Phil- 
adelphia. His  headquarters  will  be  at  in 
Liberty  street. 

Mr.  S.  D.  Warrener  has  resigned  as 
mechanical  engineer  of  the  Lehigh  Valley 
Coal  Company,  to  take  effect  February 
ist.  to  accept  a  position  with  the  Calumet 
&  Hecla  Coal  Mines. 

Mr.  H.  C.  Smith,  master  mechanic  of 
the  Delaware  and  Hudson  Canal  Com- 
pany at  Oneonta,  has  resigned  and  has 
been  succeeded  by  Mr.  J.  R.  Skinner,  who 
was  formerly  foreman. 

Mr.  C.  E.  Doyle  and  J.  M.  Gill,  super- 
intendents of  the  Eastern  and  Western 
divisions  of  the  Chesapeake  &  Ohio,  re- 
spectively, have  had  their  titles  raised  to 
general   superintendents. 

Mr.  Frank  S.  Gannon,  prior  to  his  leav- 
ing the  Staten  Island  Rapid  Transit  road, 
of  which  he  had  been  general  manager, 
was  presented  by  his  employes  with  a 
silver  service,  valued  at  $1,000. 

Mr.  R.  W.  Ryan,  who  is  so  well  known 
to  railroad  men  in  connection  with  report- 


ing conventions  and  club  meetings,  has 
opened  a  stenographer's  office  in  the 
Post  Office  Building,  New  York. 

Mr.  Chas.  A.  Cole,  formerly  foreman 
of  the  Wiggins  Ferry  Company,  has  ac- 
cepted the  position  of  roundhouse  fore- 
man with  the  St.  Louis  &  San  Francisco 
Railway  Company  at  St.   Louis. 

Mr.  C.  A.Thompson  has  been  appointed 
the  representative  of  the  Standard  Steel 
Works  in  St.  Louis  and  the  Southwestern 
territory.  His  headquarters  are  at  615 
North  Fourth  street,  St.  Louis,  Mo. 

Mr.  Elmer  W.  Brown  has  been  pro- 
moted to  be  traveling  engineer  on  the  Sus- 
quehanna division  of  the  Erie.  Mr.  Brown 
has  risen  rapidly,  and  made  his  mark  first 
through  high  efficiency  as  a  fireman. 

Mr.  G.  A.  Woodman  has  been  ap- 
pointed superintendent  of  the  car  depart- 
ment of  the  Lima  Locomotive  &  Ma- 
chine Company,  Lima,  O.  He  was  form- 
erly with  the  Illinois  Central  Railroad. 

Mr.  John  Commerford,  who  on  Janu- 
ary ist  entered  the  service  of  the  Chicago 
&  Northwestern  as  master  car  builder, 
has  had  an  experience  of  twenty-five  years 
in  the  car  department  of  the  Tan  Handle 
road. 

The  position  of  master  of  machinery  of 
the  Pittsburgh  &  Lake  Erie  has  been 
abolished,  Mr.  L.  H.  Turner's  title  be- 
ing changed  to  superintendent  of  mo- 
tive power  and  equipment,  at  McKee's 
Rocks,  Pa. 


Mr.  Frank  E.  Barnard,  so  well  known 
to  railroad  men  in  connection  with  his 
work  for  B.  M.  Jones  &  Co.,  has  been  ad- 
mitted a  partner  into  the  firm.  We  con- 
gratulate both  the  firm  and  Mr.  Barnard, 
but  more  especially  the  firm. 

Mr.  W.  D.  Trump,  assistant  to  the 
general  manager  of  the  Flint  &  Pere 
Marquette,  has  been  appointed  assistant 
superintendent  of  that  road,  with  head- 
quarters at  Saginaw.  Mich.,  succeeding 
Mr.  W.   F.  Potter,  resigned. 

The  numerous  railroad  men  who  were 
acquainted  with  Mr.  George  H.  Eager, 
treasurer  of  the  Crosby  Steam  Gage  & 
Valve  Company,  will  be  sorry  to  hear  that 
he  died  in  the  early  part  of  last  month, 
after  about  three  weeks'  sickness. 

General  Manager  W.  M.  Greene,  of  the 
Baltimore  &  Ohio  Railroad,  has  appointed 
Mr.  J.  M.  Graham,  superintendent  of  the 
Ohio  division,  vice  J.  Van  Smith,  as  gen- 
eral superintendent  of  the  Trans-Ohio 
division,  with  headquarters  at  Chicago. 

Mr.  George  A.  Hancock,  superinten- 
dent of  machinery  of  the  Gulf.  Colorado 
&  Santa  Fe  has  been  appointed  to  the 
position  of  assistant  superintendent  of 
machinery  of  the  Atchison.  Topeka  & 
Santa  Fe,  with  headquarters  at  Topeka. 

Mr.  George  Royal,  Jr.,  has  resigned 
his  position  as  Western  agent  of  the  Ster- 


lingworth  Supply  Company,  to  enter  that 
of  the  Nathan  Manufacturing  Company. 
His  office  will  be  with  his  father,  whom  he 
will  assist  in  working  the  Western  field. 

Mr.  Henry  L.  Morrill,  ex-second  vice- 
president  and  general  manager  of  the  St. 
Louis  &  San  Francisco,  received,  as  a 
New  Year's  present  from  the  employes  of 
that  road,  a  gold-headed  cane  as  a  mark 
of  the  high  estimation  in  which  he  is  held. 

Mr.  W.  E.  Symons,  formerly  a  master 
mechanic  on  the  Atchison,  Topeka  & 
Santa  Fe,  has  accepted  a  position  with 
the  Galena  Oil  Company,  with  headquar- 
ters at  Savannah,  Ga.  He  will  have  the 
Plant  system  of  railroads  for  his  territory. 

There  is  an  official  announcement  that 
Mr.  E.  R.  Reynolds,  having  resigned  as 
general  manager  of  the  Long  Island  Rail- 
road, the  officers  who  have  heretofore  re- 
ported to  him  will  now  report  direct 
to  President  W.  H.  Baldwin,  Jr.,  at  Long 
Island  City,  N.  Y. 

Mr.  J.  S.  Coffin,  for  many  years  one 
of  the  popular  representatives  of  the  Ga- 
lena Oil  Company,  has  been  appointed 
assistant  superintendent  of  the  mechani- 
cal expert  department  of  the  Galena  Oil 
Works,  Limited,  appointment  taking  ef- 
fect January  I,    1897. 

Mr.  James  C.  Currie,  a  well-known  pas- 
senger engineer  on  the  Pennsylvania  Rail- 
road, has  resigned  to  enter  the  service  of 
the  Nathan  Manufacturing  Company, 
with  headquarters  in  New  York.  He 
takes  the  place  made  vacant  by  the  death 
of  the  late  W.  H.  Gurney. 

Mr.  Wm.  Gibson,  who  recently  went 
from  the  "Big  4"  to  be  assistant  to  the 
general  manager  of  the  Baltimore  &  Ohio, 
has  been  promoted  to  be  assistant  general 
superintendent  of  the  Baltimore  &  Ohio 
lines  west  of  the  Ohio  River,  with  head- 
quarters at  Baltimore,  Md. 

It  is  announced  that  the  private  office 
of  Mr.  George  L.  Bradbury,  vice-presi- 
dent and  general  manager  of  the  Lake 
Erie  &  Western,  has  been  removed  to 
room  623  Monadnock  Building.  Chicago. 
His  office  for  ordinary  business  will  re- 
main at  Indianapolis,  as  heretofore. 

The  Queen  of  England  always  makes 
New  Year's  Day  notable  by  conferring 
titles  upon  persons  who  are  considered 
worthy  of  such  honors.  Among  those 
who  were  favored  last  New  Year's  Day 
was  William  Birt,  the  general  manager  of 
the  Great  Western  Railway  of  England, 
who  was  made  a  knight. 

Mr.  W.  R.  Stirling,  of  Chicago,  who  re- 
signed the  position  of  first  vice-president 
of  the  Illinois  Steel  Company  a  year  ago. 
to  take  charge  of  the  Universal  Construc- 
tion Company,  has  now  resigned  and 
gone  to  Europe.  He  expects  to  travel 
several  months,  and  it  is  his  intention  to 
go  into  other  business  on  his  return. 

Mr.  M.  E.  Ingalls,  the  well-known 
president   of    the   Cleveland,    Cincinnati, 
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Chicago  &  St.  Louis,  who  is  also  one  of 
the  strongest  personages  politically  in  the 
Middle  States,  has  entered  a  protest  with 
the  Ways  and  Means  Committee  of  Con- 
gress against  increasing  the  tariff  on  rail- 
road supplies,  such  as  iron  and  steel. 

Mr.  H.  B.  Hodges,  late  superintendent 
of  tests  of  the  Southern  Railway,  has 
been  appointed  purchasing  agent  and 
superintendent  of  tests  of  the  Long  Island 
Railroad.  Mr.  Hodges'  connection  with 
the  Southern  Railway,  as  superintendent 
of  tests,  dates  from  October,  1895,  and  he 
held  a  similar  position  previously  on  the 
Baltimore  &  Ohio. 

Mr.  C.  G.  Geddes,  who  has  been  general 
manager  of  the  Toledo,  Bowling  Green 
&  Fremont  road  ever  since  its  inception, 
has  tendered  his  resignation  to  take  effect 
January  1st.  It  is  thought  the  Maumee 
Valley  road  and  the  Bowling  Green  will 
be  consolidated  under  one  manager.  Mr. 
(leddes  has  several  offers  under  consider- 
ation from  corporations  that  run  into 
Toledo. 

Mr.  Wm.  Smith  has  been  appointed 
superintendent  of  motive  power  of  the 
Duluth,  Missabe  &  Northern  Railway,  to 
succeed  Mr.  A.  F.  Priest,  with  headquar- 
ters at  Duluth,  Minn.  Mr.  Smith  was  for 
several  years  superintendent  of  motive 
power  of  the  Chicago  &  Northwestern. 
He  has  been  idle  for  two  or  three  years, 
and  we  are  glad  to  welcome  a  first-class 
mechanic  like  Mr.  Smith  back  into  the 
railroad  fold. 

Mr.  Jacob  Johann,  who  has  for  years 
been  a  prominent  figure  among  railroad 
mechanical  men,  has  retired  after  being  in 
harness  for  fifty  years.  Mr.  Johann  has 
been  one  of  the  most  successful  men  in 
his  line  during  his  long  course  of  service, 
and  retires  to  a  well-deserved  rest  and 
leisure  with  the  good-will  of  a  large  num- 
ber of  railway  men  and  other  friends.  We 
trust  he  will  long  be  spared  to  enjoy  his 
pleasant  home  at  Springfield,  111. 

Mr.  H.  Monkhouse  has  been  appointed 
superintendent  of  machinery  of  the  Chi- 
cago &  Alton,  with  headquarters  at 
Bloomington,  111.  Mr.  Monkhouse  has 
for  several  years  been  assistant  superin- 
tendent of  motive  power  of  the  Chicago. 
Rock  Island  &  Pacific,  in  charge  of  the 
Western  divisions  and  of  the  shops  at 
Horton,  Kan.  Mr.  Monkhouse  is  a  grad- 
uate of  the  Baltimore  &  Ohio,  and  has 
been  with  the  Rock  Island  for  eight  years. 
A  circular  issued  by  Vice-President  and 
General  Manager  Ramsey,  of  the  Wabash, 
announces  the  appointment  of  James  Bruce 
as  chief  inspector  of  fuel  and  locomotives. 
The  employes  hitherto  known  as  road 
foremen  of  engines  on  the  various  divis- 
ions will  in  the  future  have  the  title  of  di- 
vision inspectors  of  fuel  and  locomotives, 
reporting  to  Mr.  Bruce,  and  he  in  turn 
to  the  vice-president  and  general  manager. 
Mr.  Bruce's  headquarters  will  be  at  St. 
Louis. 


1  Ine  of  the  first  actions  taken  by  Mr. 
W.  H.  Baldwin,  Jr.,  when  In  I  ■  <  imi 
president  of  the  Long  Island  Railroad, 
was  to  find  out  the  cause  of  the  discon- 
tent which  prevailed  among  the  employes 
of  the  system.  He  found  a  rather  savage 
system  of  discipline  in  force,  men  being 
punished  with  very  little  investigation  of 
whether  they  deserved  punishment  or  not. 
This  has  now  been  changed,  and  the 
Brown  System  of  Punishment  without 
Suspension  established  on  that  road. 

Sir  Jos.  Hickson,  for  many  years  gen- 
eral manager  of  the  Grand  Trunk  Rail- 
way, died  at  Montreal,  Can.,  on  January 
4th.  He  became  general  manager  of  the 
Grand  Trunk  in  1874,  after  a  long  experi- 
ence in  other  railway  positions.  He  was 
born  at  Otterburn,  Northumberland,  Eng- 
land, in  1830.  While  a  young  boy  he 
entered  the  service  of  the  Northeastern 
Railway  of  England,  and  there  received 
his  baptism  in  the  troubles  of  railway 
operations.  He  was  a  capable  and  able 
railway  officer,  as  his  career  from  the 
start  up  to  the  time  of  his  demise  clearly 
shows. 

At  the  annual  meeting  of  the  Central 
Railroad  Club,  held  in  Buffalo  last  month, 
the  following  officers  were  elected  for  the 
ensuing  year:  President,  John  MacKen- 
zie,  superintendent  of  motive  power, 
Nickel  Plate;  Vice-President,  John  S. 
Lentz,  superintendent  car  department,  Le- 
high Valley;  Secretary-Treasurer,  Harry 
D.  Vought,  railroad  editor  of  the  "Cour- 
ier." Executive  Committee — A.  M.  Waitt, 
master  car  builder,  Lake  Shore;  E.  D. 
Bronner,  assistant  superintendent  of  mo- 
tive power,  Michigan  Central;  E.  A.  Mil- 
ler, master  mechanic,  Nickel  Plate;  J.  R. 
Petrie,  joint  inspector. 

Mr.  John  Hickey,  whose  resignation  of 
the  office  of  superintendent  of  motive 
power,  machinery  and  rolling  stock  of  the 
Northern  Pacific  Railway,  was  the  result 
of  ill-health  occasioned  by  the  loss  of 
four  children  in  quick  succession,  was  sur- 
prised at  his  home  on  the  evening  of  Jan- 
uary oth  by  the  master  mechanics,  general 
foremen  of  his  road,  and  his  office  force, 
who  sprung  another  surprise  on  him  by 
first  reading  a  handsomely  engrossed  tes- 
timonial, and  afterward  presenting  him 
with  a  diamond  stud  and  ring.  The  latter 
is  a  massive  one,  and  unique,  the  top 
representing  the  front  view  of  a  locomo- 
tive. A  large  diamond  does  duty  for  the 
boiler,  and  two  smaller  ones  for  the  cyl- 
inders, while  still  another  stands  in  the 
place  occupied  by  the  headlight.  From 
long  associaion  with  the  gentleman,  we 
know  that  he  is  worthy  of  any  mark  of 
esteem  from  his  subordinates,  and  that  the 
fire  from  their  precious  gifts  is  not 
warmer  than  the  affection  they  bear  their 
late  chief.  Mr.  Hickey  has  left  for  the 
South  to  find  that  rest  and  return  of  health 
he  sadly  needs.  We  hope  his  recovery 
will  be  rapid,  so  that  he  can  again  be  at 
the  front  in  locomotive  engineering. 


EQUIPMENT   NOTES. 

I  li  Wabash  are  said  to  be  getting  out 
specifications  for  new  locomotives. 

1  !  ■  i  Poultry  Company  are  getting 
some  new  cars  built  for  carrying  poultry. 

It  is  said  that  the  Mexican  Central  will 
order  over  500   freight   car-,   of   different 

classes. 

I  In    reports  are  renewed  that  the 
souri  Pacific  are  about  to  order  a  lot  of 

1  ars. 

The  Canadian  Pacific  Railway  is  wir- 
ing all  new  passenger  train  cars  for  elec- 
tric lighting. 

The  Chicago  &  Eastern  Illinois  are  to 
order  some  new  coal  cars — not  less  than 
300,  it  is  said. 

The  Ensign  Manufacturing  Company- 
are  building  one  car  for  the  Canda  Cattle 
Car  Company. 

The  Colorado  Midland  Railway  has 
ordered  180  freight  cars  from  the  Pull- 
man Car  Company. 

The  Michigan  Peninsular  Car  Com- 
pany are  building  some  cars  for  the  G. 
H.  Hammond  Company. 

Two  hundred  gondola  cars  will  be  built 
by  the  Pittsburgh,  Ft.  Wayne  &  Chicago 
Railway  at  their  shops. 

A  number  of  new  cars  are  being  built 
by  the  Atlanta,  Knoxville  &  Northern 
Railroad  at  their  shops. 

The  Brooks  Locomotive  Works  are 
building  one  locomotive  for  the  St.  Marys 
&  Southwestern  Railroad. 

It  is  said  that  Armour  &  Co.,  of  Chi- 
cago, have  ordered  200  cars  from  the 
Wells  &  French  Company. 

After  a  long  shut-down,  the  Youngs- 
town  Car  Company,  of  Youngstown,  O., 
have  started  up  their  works. 

The  Baldwin  Locomotive  Works  have 
delivered  five  ten-wheel  engines  to  the 
Colorado  Midland  Railway. 

It  is  said  that  the  Marietta  &  North 
Georgia  Railroad  are  about  to  order  500 
freight  cars  of  different  kinds. 

The  Union  Pacific  has  prepared  speci- 
fications for  fifty  coal  cars  of  40.000  pounds 
capacity,  having  36-inch  gage. 

The  Union  Pacific,  Denver  &  Gulf  Rail- 
way is  having  100  new  coal  cars  built  by 
the  St.  Charles  Car  Company. 

The  Erie  Car  Company  are  building 
some  cars  for  the  Nichols  Chemical  Com- 
pany and  others  for  G.  W.  Arper. 

The  Pittsburgh  Locomotive  Works  are 
building  two  locomotives  for  the  Cleve- 
land Terminal  &  Valley  Railroad. 

The  Wells  &  French  Company  are 
building  150  freight  equipment  cars  for 
the  Atchison,  Topeka  &  Santa  Fe. 

The  receiver  of  the  Colorado  Midland 
Railroad  will,  it  is  said,  be  shortly  in  the 
market  for  twenty  refrigerator  cars. 

Two  hundred  new  box  cars  have  been 
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recently  built  at  the  Ft.  Wayne  shops  of 
the  Pennsylvania  Railroad  Company. 

The  Pullman  Car  Company havetwenty- 
five  box  cars  under  way  for  the  Portland 
&  Rumford  Falls  Railroad  in  Maine. 

The  Union  Pacific.  Denver  &  Gulf  Rail- 
way have  received  six  new  locomotives 
from  the  Baldwin  Locomotive  Works. 
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building  of  i.ooo  cars  for  the  Fairport 
Dock  Company,  by  the  Baltimore  &  Ohio 
Railway. 

An    order    has    been    placed    with    the 

Richmond    Locomotive    Works    by    the 

Cleveland,     Cincinnati,     Chicago     &     St. 

Louis  and  Chesapeake  &  Ohio  railways 

for  six  locomotives. 


The  Jackson  &  Sharp  Company  are 
building  two  passenger  equipment  cars 
for  the  Jamestown  &  Lake  Erie  Railroad. 
Two  locomotives  have  been  ordered 
from  the  Pittsburgh  Locomotive  Works 
by  the  Cape  Fear  &  Yadkin  Valley  Rail- 
way. 

The  Osborn-Saeger  Company  are  re- 
ported to  have  ordered  125  cars  from  the 
Youngstown  Car  Manufacturing  Com- 
pany. 

The  Chicago,  New  York  &  Boston 
Transportation  Company  are  building 
twenty-five  refrigerator  cars  at  their  Elgin 
shops. 

The  Schenectady  Locomotive  Works 
are  building  three  locomotives  for  the 
Texas  Midland  and  two  for  the  Fall 
Brook. 


The  Universal  Construction  Company, 
of  Chicago,  are  building  ten  steel  flat  cars 
for  the  Chicago,  Lake  Shore  &  Eastern 
Railroad. 

The  St.  Louis  &  San  Francisco  Rail- 
way has  ordered  300  coal  cars  of  60,000 
pounds  capacity,  from  the  St.  Charles  Car 
Company. 

The  Schenectady  Locomotive  Works 
have  received  an  order  for  five  locomo- 
tives from  the  Midland  Terminal  Railroad 
Company. 

The  Union  Car  Company  are  building 
seven  freight  equipment  cars  for  the 
Lackawanna  Live  Stock  Transportation 
Company. 

Murray,  Dougal  &  Co.,  are  building 
four  freight  equipment  cars  for  Efros  C. 
Co.  and  four  freight  cars  for  the  Eagle 
Cotton  Oil  Company. 

The  Seaboard  Air  Line  people  are  get- 
ting out  specifications  for  twelve  new  lo- 
comotives. They  will  be  ten-wheel  en- 
gines, similar  to  the  last  received. 

The  Bangor  &  Aroostook  Railroad 
are  receiving  their  order  of  150  new  flat 
cars,  built  by  the  car  works  at  Berlin, 
N.  H.,  at  the  rate  of  from  25  to  50  per  day. 
The  United  States  Metallic  Packing 
Company,  of  Philadelphia,  have  purchased 
the  Dean  sanding  device  for  locomotives, 
and  will  handle  it  with  their  other  special- 
ties. 

The  Nippon  Railroad  of  Japan  has  or- 
dered 44  engines  from  the  Baldwin  Loco- 
motive Works,  the  order  being  equally 
divided  between  freight  and  passenger 
engines. 

A  contract  has  been  awarded  the  Mis- 
souri Car  &  Foundry  Company  for  the 


The  Cornwall  &  Lebanon  Railroad  has 
given  an  order  to  the  Lebanon  Manufac- 
turing  Company  to  equip  200  recently  re- 
paired  freight  cars  with  air  brakes  and 
automatic  couplers. 

An  order  for  ten  locomotives  has  been 
placed  by  Southern  Pacific  Railway,  five 
of  which  will  be  built  at  the  Cooke  Loco- 
motive Works,  and  five  at  the  Schenec- 
tady Locomotive  Works. 

The  Weimer  Manufacturing  Company, 
of  Lebanon,  Pa.,  are  to  build  sixteen  steel 
cinder  cars  for  the  Edgar  Thompson 
Works;  these  cars  are  to  be  used  for  haul- 
ing cinders  and  slag  from  furnaces. 

The  export  agents  of  the  Bloomsburg 
Car  Works,  H.  C.  Dayton  &  Co.,  of  New 
York,  shipped  during  December,  1896, 
sixty-four  freight  and  four  passenger  cars 
to  Central  America  and  South  America. 

The  Charleston  &  Western  Carolina 
Railway  has  made  a  contract  with  the 
(  )hio  Falls  Manufacturing  Company  to 
build  for  the  former,  eighteen  passenger 
and  baggage  cars,  ten  caboose  and  375 
freight  cars. 

The  Pullman  Palace  Car  Company  are 
building  four  combination  passenger  and 
baggage  cars  for  the  Southern  Railway. 
These  cars  will  run  on  the  Washington 
&  Southwestern  vestibule  limited  trains, 
and  will  be  ready  for  delivery  by  Feb- 
ruary 15th. 

Barney  &  Smith  are  building  one 
freight  equipment  car  for  Barnum  & 
Bailey;  two  passenger  equipment  cars  for 
C.  P.  Huntington;  two  passenger  equip- 
ment cars  for  the  Jamestown  &  Lake 
Erie,  and  100  freight  equipment  cars  for 
the  Kansas  City,  Pittsburgh  &  Gulf. 

Three  30-inch  gage  locomotives  have 
been  completed  at  the  Baldwin  Locomo- 
tive Works  for  the  Mapimi  Railroad  on 
the  Mexican  Central  system.  They  arc 
made  to  run  by  cog  or  by  adhesion,  at 
pleasure,  and  weigh  28  tons.  The  fire- 
boxes are  put  in  at  an  incline  correspond- 
ing to  the  6  per  cent,  grade  they  are  to 
run  on. 

In  the  description  of  "First-class  Gage 
Testing  Appliances"  in  our  December, 
1896,  number,  we  innocently  referred  to 
the  weighted  testing  apparatus  as  an  "Ash- 
croft"  device,  when  it  should  have  read 
"Crosby."  While  this  excellent  gage 
tester  is  so  well  known  that  all  would 
recognize  it  from  our  engraving,  simple 
justice  to  the  manufacturers  of  it  demands 
a  full  explanation.  It  is  made  by  the 
Crosby  Steam  Gage  &  Valve  Company. 
Boston,  Mass. 


The  Big  Four's  Fast  Run. 

The  Cleveland,  Columbus,  Cincinnati  & 
St.  Louis  people  are  feeling  proud  these 
days,  all  on  account  of  an  extraordinarily 
fast  run  made  from  St.  Louis  to  Cleveland 
with  a  special.  Besides  a  sheet  sent  us 
by  the  general  traffic  manager,  giving 
particulars,  we  have  received  seven  letters 
about  the  run,  so  there  seems  to  be  a  fairly 
widespread  desire  that  "Locomotive  En- 
gineering"  should  convey  the  news  of  the 
trip  to  the  uttermost  parts  of  the  earth. 

The  train  carried  the  Geisha  Opera 
Company,  and  consisted  of  five  cars, 
weighing  351,000  pounds,  exclusive  of 
passengers  and  baggage.  Eight-wheel  en- 
gines with  cylinders  18^  x  24  inches,  driv- 
ing wheels  68  inches  diameter,  and  boiler 
giving  1725.6  square  feet  of  heating  sur- 
face, pulled  the  train  from  St.  Louis  to 
Indianapolis,  a  distance  of  262  miles.  The 
run  from  Indianapolis  to  Cleveland,  283 
miles,  was  made  by  eight-wheel  engines 
having  cylinders  18x24  inches,  driving 
wheels  62  inches  diameter,  and  1,600 
square  feet  of  heating  surface. 

The  entire  run  of  545  miles  was  covered 
in  it  hours  18  minutes.  With  delays  in 
actual  stops  deducted,  the  time  used  in 
running  was  9  hours  55  minutes.  From 
that  it  will  be  seen  that  the  545  miles  were 
run  in  595  minutes,  an  average  of  55.38 
miles  per  hour. 

The  greatest  speed  was  attained  between 
Mitchell  and  Comstock,  on  St.  Louis 
Division,  3  2-10  miles  in  2^4  minutes, 
or  76.3  miles  per  hour;  Gays  to  Mattoon, 
12  miles  in  10  minutes  or  72  miles  per 
hour.  On  Cleveland  Division,  Marsh's 
to  La  Rue.  3  7-10  miles  in  3  minutes,  or 
74  miles  per  hour;  Wellington  to  Grafton 
11  1-5  miles  in  9V2  minutes,  or  69.7  miles 
per  hour. 
The  train  was  handled  by  the  following 

trainmen: 

St.  Louis  to  Mattoon,  Engine  No.  188. 
Engineer  Cale  Kirby,  Fireman  Arthur 
Krolin,   Conductor  F.   M.   McClelland. 

Mattoon  to  Indianapolis,  Engine  No. 
197.  Engineer  Frank  Presler,  Fireman 
H.  L.  Bauer,  Conductor  F.  M.  McClel- 
land. 

Indianapolis  to  Bellefontaine.  Engine 
No.  no.  Engineer  J.  D.  Caskey,  Fireman 
Thos.  Robinson,  Conductor  E.  A.  Orr. 

Bellefontaine  to  Cleveland,  Engine  No. 
115.  Engineer  J.  W.  Kunkel,  Fireman 
F.  E.  Fowle,  Conductor  Wm.  McGraw. 


The  Chicago  &  Northwestern  mechani- 
cal department  have  been  engaged  lately 
in  making  a  series  of  tests  on  their  sta- 
tionary testing  plant  of  compound  and 
simple  locomotives  to  demonstrate  the 
relative  value  of  the  two  forms  of  engines. 

i     @     ® 

The  Central  Railroad  Club,  at  last  meet- 
ing, changed  their  constitution,  making 
it  the  duty  of  the  Executive  Committee 
to  elect  the  secretary  and  treasurer. 
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Air=Brake  Department 


CONDUCTED  UV    P.  M.  NELLIS. 


Two-Pipe  Air  Brake   System. 

For  the  benefit  of  those  who  are  partial 
to  double-pipe  air  brake  systems,  and 
who  do  not  know  that  this  ground  has 
been  gone  over  thoroughly,  we  are  illus- 
trating a  form  patented  by  Mr.  Geo. 
Westinghouse,  Jr.,  as  far  back  as  1873, 
which  is  probably  the  simplest  one  of  that 
type.  As  will  be  seen,  the  system  can 
be  operated  either  as  straight  air  or  auto- 
matic at  will  of  the  engineer,  either  form 
of  brake  being  automatically  cut  out  at 
will  by  the  engineer.  Auxiliary  reservoirs 
can  be  recharged  while  the  brake  is  set.  It 
will  also  be  seen  that  the. double-pipe  sys- 
tem wasconsideredas  far  back  as  the  triple 
valve  itself;  but  the  inventor  recognized 
the  disadvantages  of  such  a  system,  and 
wisely  confined  his  attention  to  the  de- 
velopment of  the  single-pipe  system.  In 
his  patent  specifications,  Mr.  Westing- 
house  describes  his  device  as  follows: 

"My  present  invention  relates  to  an 
improved  construction  of  the  valves  and 
pipe  couplings  employed  in  such  appar- 
atus. 

"I  will  first  describe  my  improved  con- 
struction of  valves,  referring  to  Fig.  1, 
which  represents  a  section  of  the  valve- 
box.  This  valve-box  has  three  chambers 
or  compartments,  and  is  provided  with 
three  valves,  A,  B  and  C,  united  by  one 
stem.  The  first  or  upper  chamber  com- 
municates, by  the  end  passage  E,  with  the 
pipe  by  which  compressed  air  is  conveyed 
throughout  the  train,  and,  by  the  side 
passage  F,  with  the  auxiliary  reservoir  of 
compressed  air.  In  this  chamber  there 
are  two  valves,  A  and  B,  on  the  same 
stem  of  which  the  upper  valve  A,  has  a 
greater  area  than  the  lower  valve,  B,  and 
has  holes  through  it  near  its  periphery 
covered  by  a  disk  a,  pressed  against  its 
back  by  a  spring.  The  second  chamber 
communicates,  by  a  side  passage  G,  with 
the  brake-cylinder,  and  the  third  chamber 
has  an  opening  H  to  the  atmosphere. 
This  third  chamber  contains  the  third 
valve  C,  also  on  the  same  stem,  which  can 
close  upward  against  a  caoutchouc  or 
leather  seating  c  when  the  valve  A  is 
closed  against  its  upper  seat.  The 
seating  c  is  made  with  a  little  space 
between  its  inner  edge  and  the  body 
of  the  valve-box,  so  that  when  the 
valve  C  bear  against  it  the  pressure  of  air 
above  the  seating  shall  press  it  against 
the  raised  annular  edge  of  the  valve  C, 
and  thereby  insure  the  tightness  of  its 
closure. 

"The  operation  of  these  valves  is  as 
follows:  Assuming  that  the  auxiliary 
reservoir  is  not  charged  with  compressed 
air,  when  compressed  air  is  admitted  into 
the  air-pipe  it  enters  by  the  passage  E, 


K 
Fig.  3 


■s  - 


Fig.  2 
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EARLY   DESIGN   OF  AUTOMATIC   RECHARGING   SYSTEM   OF   AIR  BRAKE. 
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and,  its  pressure  acting  on  the  larger 
valve  A,  opens  it  and  closes  the  valve  B. 
The  compressed  air  thus  admitted  flows 
through  the  holes  in  the  valve  A,  pressing 
away  the  disk  a  that  covers  them,  and,  by 
the  passage  /•',  to  the  auxiliary  reservoir, 
which  it  charges.  At  the  same  time  the 
valve  C,  being  on  the  same  stem  with  A 
and  B,  is  opened,  and  air  from  the  brake- 
cylinder  issues,  by  the  passage  G,  past  the 
valve  C  and  through  the  opening  H  to  the 
atmosphere;  so  that  the  brakes  are  taken 
off  by  relieving  the  piston  in  the  brake- 
cylinder  from  pressure. 

"If  now  it  be  required  to  put  on  the 
brakes,  air  is  allowed  to  escape  from  the 
air-pipe,  either  by  opening  a  cock  or  valve 
by  hand  or  automatically  (in  the  manner 
described  in  the  specifications  referred  to 
above),  when  the  air-pipe  or  its  connec- 
tions give  way,  or  when  a  carriage  be- 
comes detached  or  runs  off  the  line.  The 
auxiliary  reservoir  having  been  charged 
with  compressed  air,  as  described  above, 
the  pressure  communicated  through  the 
passage  F  acting  on  the  larger  area  of  the 
valve  A,  and  finding  no  escape  by  the 
holes  in  its  periphery,  which  are  closed 
by  the  disk  o,  raises  that  valve  against  its 
seat,  and  so  closes  communication  with 
the  air-pipe  by  the  passage  E.  At  the 
same  time  the  valve  B  is  opened,  and  the 
valve  C  is  closed.  Compressed  air  then 
flows  from  the  auxiliary  reservoir  by  the 
passage  F,  past  the  valve  B,  through  the 
passage  G  to  the  brake-cylinder,  where  it 
acts  on  the  piston  so  as  to  put  on  the 
brakes. 

"Thus,  by  means  of  this  triple-valve 
arrangement,  when  the  air-pipes  com- 
municating with  E  are  charged  with  com- 
pressed air  the  auxiliary  reservoirs  are 
charged  and  the  brakes  are  taken  off,  and 
when  air  is  discharged  from  the  air-pipes, 
the  brakes  are  put  on  by  the  action  of  the 
air  stored  in  the  auxiliary  reservoir. 

"Fig.  2  represents  a  section  of  a  con- 
struction of  such  a  valve-box  in  which  the 
lower  disk-valve  C  is  replaced  by  a  sliding- 
ring  valve  K.  In  this  case  the  opening  to 
the  atmosphere  is  a  side  passage  H,  and 
the  communication  to  the  brake-cylinder 
is  by  the  end  passage  G. 

"Fig.  3  represents  a  sectional  plan  on 
the  line  X  X.  The  ring  K  acts  as  circular 
slide,  which  closes  the  opening  H  when 
the  valve  A  is  seated,  and  leaves  it  open, 
as  shown  in  Fig.  2,  when  the  valve  B  is 
seated. 

"The  ring  is  divided  at  one  side  to 
allow  it  to  spring  so  as  to  make  an  air- 
tight fit  in  the  cylindrical  part  of  the  valve- 
box  in  which  it  fits,  and  a  steady-pin  k 
projecting  into  the  slit  of  division,  pre- 
vents the  ring  from  turning  round.  The 
ring  is  connected  to  the  valve-stem  by  a 
pin  /,  passing  through  the  sides  of  the 
ring  and  the  stem.  The  action  is  in  this 
case  the  same  as  that  described  with  refer- 
ence to  Fig.  i. 

"I  have  described  the  action  of  this 
valve  arrangement  as  if  it  communicated 


with  only  one  air-pipe.  By  combining  it, 
however,  with  double  valves  connected  by 
a  stem,  such  as  have  been  described  in  the 
specifications  above  referred  to,  either  or 
both  of  the  duplicate  air-pipes  serve  to 
work  upon  the  auxiliary  reservoir  and 
brake-cylinder,  as  above  described. 

"By  referring  to  the  before-mentioned 
specifications  it  will  be  seen  that  these 
double  valves  are  of  two  kinds;  one  which 
opens  the  passage  from  the  pipe  or  higher 
pressure  and  closes  the  passage  to  the  pipe 
of  lower  pressure,  and  the  other  which 
closes  the  passage  from  the  pipe  of  higher 
pressure  and  opens  that  to  the  pipe  of 
lower  pressure. 

"In  connecting  the  duplicate  air-pipe 
with  the  valve-box  above  described,  and 


the  other  pipe  may  be  used  to  operate  the 
brakes.  An  arrangement  of  valves  for 
this  purpose  is  shown  in  the  diagram- 
matic plan,  Fig.  s,  where  A  and  B  rep- 
resent the  two  air-pipes;  C,  the  brake- 
cylinder;  R,  the  auxiliary  reservoir;  T, 
the  triple-valve  arrangement,  above  de- 
scribed; D1  and  D~,  double  valves,  such 
as  that  marked  D  in  Fig.  4;  and  E,  one  of 
the  other  kind  of  double-valve  arrange- 
ments, described  in  the  former  specifica- 
tion referred  to  above,  whereby  the  pipe 
containing  air  at  higher  pressure  is  cut  off 
from  communication. 

"From  this  arrangement  it  will  be  seen 
that  one  of  the  pipes — such  as  A — may  be 
employed  to  charge  the  reservoir  R,  the 
compressed  air  from  A  passing  by  the  one 
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with  the  brake-cylinder,  such  double 
valves  may  be  arranged  in  the  manner 
shown  in  the  diagram  plan,  Fig.  4.  In 
this  diagram  A  and  B  represent  the  two 
air-pipes,  communicating  throughout  a 
train;  R,  the  auxiliary  reservoir;  and  C  the 
brake-cylinder.  T  is  the  triple-valve  ar- 
rangement, above  described,  and  D  is  one 
of  the  double-valve  arrangements  de- 
scribed in  the  specification  above  referred 
to,  whereby  either  of  the  pipes  A  or  B, 
that  contains  air  at  lower  pressure  than 
the  other,  is  cut  off.  It  will  be  seen  that 
compressed  air  conveyed  along  either  or 
both  of  the  pipes  A  and  B  will  operate  on 
the  auxiliary  reservoir  R  and  the  brake- 
cylinder  C  by  means  of  the  triple-valve 
arrangement  T,  in  the  manner  above  de- 
scribed. 

"Sometimes  it  is  desirable  that  either 
of  the  two  communicating  air-pipes  may 
be  employed  to  charge  the  reservoir,  while 


end  of  E,  and  past  one  of  the  valves  in 
D1,  acting  on  the  large  valve  in  T,  so  as 
to  open  it  and  the  farthest  valve,  and 
close  the  middle  valve  of  T  to  the  reser- 
voir R.  At  the  same  time  the  other  pipe 
B  may  be  charged  with  compressed  air 
for  putting  on  the  brakes,  the  air  from 
that  pipe  passing  the  open  valve  e',  and 
thence  by  the  pipe  G  to  the  valve-box 
D2,  where  it  will  open  the  valve  d'  and 
close  d,  and  thence  to  the  brake-cylinders 
C,  where  the  pressure  will  act  on  the  pis- 
ton so  as  to  put  on  the  brakes.  If,  now, 
the  pipe  B  be  relieved  of  pressure,  then, 
the  valve  e  being  closed  and  e'  being  open, 
the  air  in  the  pipe  G  will  have  its  pressure- 
reduced.  The  valves  d  d'  will  then  be  in 
equilibrium,  allowing  the  air  from  the 
brake-cylinder  to  escape  past  either  or 
both  of  them,  and  either  past  the  third 
valve  in  T  to  the  atmosphere,  or  by  the 
pipe  G  and  past  the  valve  e'  to  the  dis- 
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charge-pipe    D.     Again,    assuming    the 

reservoir  R  to  have  been  charged  with 
compressed  air,  and  the  pipe  B  to  be  re- 
lieved of  pressure,  by  relieving  the  other 
pipe  A  of  pressure  the  brakes  will  be  put 
on,  for  the  valves  in  E  and  D1  being  then 
in  equilibrium  the. pressure  is  taken  off 
the  large  valve  in  T,  which  is  therefore 
closed,  opening  the  second  valve  in  /  and 
closing  the  third,  so  that  compressed  air 
will  flow  from  R  past  the  open  valve  in 
T,  and  opening  the  valve  d  and  closing 
</'  into  the  brake-cylinder  C." 


$ 


ft    s 


Improved  Cut-Out  Cock. 

We  illustrate  this  month  an  improved 
form  of  cut-out  cock  designed  by  the 
Pennsylvania  people,  which  is  placed  in 
the  main  reservoir  pipe,  and,  when  closed, 
permits  the  second  engineer  on  a  double- 
head  train  to  make  the  emergency  appli- 
cation, should  it  be  needed. 

When  the  cock  is  closed,  the  main  reser- 
voir pressure  is  cut  off,  and  is  registered, 
as  usual,  on  the  red  hand  of  the  gage, 
through  pipe  G.  Train  pipe  pressure  is 
registered  on  the  black  hand  through 
pipe  N  and  cut-out  cock.  Pipe  M  is 
thrown  into  disuse.  Train-pipe  pressure 
can  only  be  discharged  through  the  emer- 
gency ports,  as  the  outlet  at  the  angle 
fitting  is  piped  to  the  cock  by  pipe  M,  and 
is  there  blanked. 

When  the  cock  is  open,  pipe  N  is 
thrown  into  disuse  by  being  blanked,  and 
the  pressure  released  by  the  equalizing 
piston  through  the  angle  fitting  passes 
freely  through  the  opening  in  the  small 
end  of  the  plug  to  the  atmosphere. 

A  close  inspection  of  the  cock  as  shown 
in  the  cut  will  make  its  construction  and 
operation  clear. 

ft      ft     A 

The  use  of  dummy  couplings  for  hang- 
ing up  air-brake  hose  on  freight  cars  has 
been  abandoned  by  the  Southern  Pacific 
Railway.  The  company  will  hereafter  re- 
ceive freight  cars  at  interchange  points 
without  "dummy  couplings,"  and  will  de- 
cline, on  and  after  January  I,  1897.  to 
receive  bills  for  replacing  or  repairing 
such  couplings. 

ft  ft  ft 

An  air-compressor  plant  for  shop  work 
has  been  put  in  at  the  Union  Pacific  Rail- 
way shops  at  Cheyenne.  Wyo.  It  will  be 
used  for  operating  machine  tools,  yard 
derricks,  car  cleaning,  etc.  Similar  plants 
will  be  put  in  at  the  other  principal  divi- 
sional points.     So  says  an  exchange. 


CORRESPONDENCE. 

An   Automatic   Retaining  Valve. 

Editors: 

I  would  like  to  be  accorded  space  in 
your  journal  for  an  airing  of  my  auto- 
matic retaining  valve  which  is  intended  to 
iupplant  the  present  retaining  valve  in 
general  use  on  all  air-brake  cars.  It 
works  as  follows: 

Fig.  1  is  an  auxiliary  reservoir,  the 
same  as  the  one  in  use  at  present. 

Fig.  2  is  a  cylinder,  with  leather  pack- 
ing on  the  piston  and  a  spring  underneath 
the  piston  head. 

Fig.  3  is  an  adjustable  screw  which 
gives  the  spring  the  required  tension. 

Fig.  4  is  a  lever  which  connects  the 
piston   rod  with  valve   stem. 


Fig.  8  is  an  air  pipe,  tapped  in  top  of 
the  auxiliary  reservoir  to  1  onvey  air  to  top 

of  the  cylinder.    Irig.  2. 

1  pipe  running  from  the  triple 
through   the  auxiliary  reservoir   to 
iii>   brake  cylind 

With  70  pounds  of  air  in  the  train  line 
and  auxiliary  reservoir,  the  pressure  will 
ualized  at  50  pounds.  When  a 
reduction  of  25  or  30  pounds  has  been 
1 It  in  the  train  line  in  service  applica- 
tion el  the  ti  n  sion  of  the  spring  with  the 
adju  table  nuts  to  about  52  pounds,  so 
the  tension  would  be  about  2  pounds 
.  r  than  the  pressure  in  the  auxiliary 
oil  ["hi  equalization  of  the  brake 
cylinder  and  auxiliary  reservoir  pressures 
would  cause  valve  7  to  seat,  thus  holding 
all  pressure  in  the  brake  cylinder.  If, 
from  any  cause,  valve  7  should  become 
seated  before  the  brake  cylinder  and 
auxiliary  reservoir  pressures  had  become 
equalized,  it  would  unseat  itself  on  ac- 
count of  the  slot  in  the  stem.  This  valve 
7  will  be  of  such  dimensions  that,  when  it 
is  seated,  it  will  take  a  pressure  of  about 
15  pounds  to  raise  it  off  its  seat;  and  if 
raised,  it  will  not  seat  before  the  brake 
cylinder  and  auxiliary  reservoir  pressures 
equalize.  The  pressure  in  the  brake  cyl 
inder  will  cause  about  15  pounds  pressure 
on  top  of  the  valve  if  the  valve  is  of  the 
right   dimensions.      Now  the  tension    of 
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AUTOMATIC    RETAINING    VALVE. 


A  good  test  of  brake  shoes  could  be 
made  by  ascertaining  in  how  short  a  dis- 
tance the  train  could  be  stopped,  instead 
of  testing  for  long  wear  or  large  mileage 
made.  Perhaps  a  compromise  between 
these  two  tests  could  be  advantageously 
arranged. 


Fig.  5  is  a  stand  which  is  connected 
w  ith  the  lever.  Fig.  4. 

Fig.  6  is  a  stuffing-box  to  make  the 
stem  air  tight. 

Fig.  7  is  a  valve  and  cavity  in  the  brake 
Pipe- 


spring  being  set  at  52  pounds,  and  the 
15  pounds  on  top  of  valve  after  it  is  seated. 
would  make  a  pressure  of  67  pounds. 

This  device  will  not  work  when  brakes 
are  used  in  ordinary  service  application, 
and  it  would  not  work  when  brakes  are 
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applied  in  the  emergency,  as  the  pressure 
in  the  auxiliary  reservoir  would  still  be 
greater  than  the  tension  of  the  spring. 
For  illustration:  Suppose  we  had  a  train 
of  ,50  air  cars  and  were  drifting  down  a 
long  hill  and  wanted  to  keep  the  train 
under  control.  We  begin  to  apply  brakes 
gently  until  the  train  line  is  drawn  down 
to  such  a  point  that  we  know  the  auxiliary 
reservoir  and  brake  cylinder  pressures 
have  become  equalized;  then  we  move 
the  engineer's  brake-valve  handle  back  to 
full  release,  or  running  position,  until  the 
air  gage  shows  65  pounds.  If  the  brakes 
are  still  holding  good,  we  would  move  the 
brake  handle  on  lap,  and  would  have  the 
train  line  and  all  auxiliary  reservoirs 
charged  up  to  within  about  5  pounds  of 
the  required  amount,  with  brakes  still  on 
and  pumps  at  rest.  Now  suppose  we 
wanted  to  re-apply  brakes,  some  brakes 
having  leaked  and  others  still  holding 
a  sufficiently  great  amount  of  pressure  to 
cause  the  wheels  to  slide  if  any  more  pres- 
sure is  added.  I  have  arranged  for  this 
in  bottom  of  the  valve  7,  where  there  is 
another  valve  with  another  spring,  the 
tension  of  which  can  be  set  at  about  40 
pounds,  so  that  when  the  auxiliary  reser- 
voirs are  being  charged  (with  brakes 
on)  the  pressure  will  be  uniform  in  all 
the  brake  cylinders. 

I  think  this  device  will  save  the  pump 
a  great  deal  of  work,  and  it  will  also  save 
the  necessity  of  brakemen  going  over  the 
train  and  turning  up  retaining  valves.  It 
would  be  a  good  thing  for  some  engineers 
who  make  from  two  to  four  applications 
at  most  every  stop  and  then  run  by.  If 
brakes  were  handled  in  this  way  (by  this 
device)  they  would  not  release  until 
enough  pressure  had  accumulated  in  the 
auxiliary  reservoirs  to  apply  brakes  as 
soon  as  they  were  released.  As  it  is  much 
better  to  stop  too  soon  than  not  soon 
enough,  I  think  this  device  would  be  a 
great  improvement  over  all  air  brakes. 
It  does  not  necessitate  any  changes  in 
the  present  construction  of  air  brakes,  and 
does  not  require  any  extra  hose  or  train 
line.  It  is  to  be  inserted  under  car.  on 
top  of  each  auxiliary  reservoir,  where  it 
cannot  be  seen  or  tampered  with. 

Please  let  me  have  your  views  on  this 
device  after  you  have  given  it  your  closest 
scrutiny. 

G.  M.  Schwf.nd. 
Engineer  A.  G.  S.  R.  R. 

Birmingham,  Ala. 

[Without  belittling  the  results  of  our 
correspondent's  endeavors,  we  feel 
obliged  to  say,  in  all  candor  and  respect, 
that  we  gravely  doubt  the  device  becom- 
ing a  practical  commercial  success,  even 
though  it  should  be  made  to  pass  the 
usual  experimental  trials.  The  mechani- 
cal design  is  not  of  the  high  order  of  suc- 
cessful devices.  Again,  many  good-ap- 
pearing mechanisms  on  paper  suffer  quick 
collapse  when  given  form  in  metals. 

In  the  freight  brake  apparatus  extrem.' 
difficulty  would  be  had  in  placing  valve 


7  in  the  pipe  running  through  the  auxili- 
ary reservoir,  and  it  would  be  totally  im- 
possible to  reach  it  for  repairs  after  it  was 
once  placed  there.  The  opportunities  of- 
fered  for  additional  leakage  are  against  the 

If,  by  any  reason,  the  auxiliary  reservoir 
pressure  should  be  reduced  below  50 
pounds,  the  brakes  could  not  be  released 
until  the  pressure  was  restored  to  about  65 
1  'i  •unds.  In  service  the  auxiliary  reservoir 
pressure  is  sometimes  necessarily  brought 
below  50  pounds  and  the  delay  then  oc- 
casioned to  trains  would  quite  likely 
prove  fatal  to  the  device:  for  should  a  fast 
train  be  thus  delayed,  more  than  ordinary 
eloquence  and  logic  would  be  necessary 
to  pacify  an  indignant  railway  official.  It 
would  be  difficult  to  offer  any  explanation 
that  would  satisfy  him  that  this  little  ir- 
regularity was  harmlessly  incidental  to  the 
wrong  operation  of  the  brakes.  He  would 
probably   further   object  to   delays   being 
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made  a  mode  of  correction  for  the  engi- 
neer who  used  too  much  air. 

With  some  few  modifications  the  device 
could  undoubtedly  be  made  to  work  sat- 
isfactorily on  grades  where  the  cars  could 
be  all  kept  together  in  that  class  of  ser- 
vice; but  the  objections  cited  would  be- 
yond a  doubt  prove  the  device  fatally  de- 
ficient for  level  road  work,  and  would 
prohibit  its  use  in  general  service. — Eds  ] 

®     ®     i 

A  Duplex  Air   Pump  Governor. 

Editors: 

I  am  sending  you  under  separate  cover 
a  blueprint  of  a  duplex  governor  we  have 
been  using  on  our  D-8  brake  valves  on 
the  New  York,  New  Haven  &  Hartford 
Railroad  for  nearly  four  years  with  entire- 
ly satisfactory  results. 

The  governor  consists  of  a  standard 
single  body  and  two   standard  tops.     A 


special  casting,  made  by  us,  unites  the 
tops  with  the  body.  One  top  is  connected 
with  the  main  reservoir  pressure  and  the 
other  is  connected  to  the  train-pipe  pres- 
sure. 

When  either  governor  is  working,  the 
blow  will  escape  from  small  vent  hole 
in  the  neck  of  the  tops  of  them  both,  so  it 
is  well  to  put  a  drop  of  solder  into  one;  but 
this  is  not  imperative,  only  to  save  a  little 
air.  I  cannot  speak  too  highly  of  this  in- 
vention for  what  it  is  intended  to  do,  as  I 
have  never  known  it  to  fail  when  properly 
adjusted,  and  the  cost  is  light  and  the 
benefits  are  great,  and,  best  of  all,  the 
Westinghouse  standards  are  not  altered. 
J.  L,.  Andrews, 

A.  B.  Insp.,  N.  Y.,  N.  H.  &  H.  R.  R. 

New  Haven,  ( 'onn. 


A  Queer-Acting  Triple  Valve. 

Editors: 

Several  days  ago  we  received  a  sleep- 
ing car  from  the  Pullman  shops,  which 
had  been  in  for  repairs.  The  triple  had 
been  oiled.  The  brakes  were  tested  and 
they  worked  all  right.  The  car  was  placed 
in  the  train  for  its  regular  run,  which  was 
almost  directly  north  and  south,  a  dis- 
tance of  about  1,400  miles  round  trip. 

When  the  train  was  on  its  return  trip, 
the  brakes  began  to  apply  in  the  emer- 
gency. One  of  the  engineers  who  han- 
dled the  train,  told  the  last  man  to  whom 
he  turned  it  over,  that  every  time  he  made 
two  reductions  the  brakes  would  go  on 
in  the  emergency;  but  if  he  made  the 
stop  with  one  reduction  of  about  8  or  10 
pounds,  the  brakes  would  work  all  right. 

When  this  last  engineer  started  out,  he 
was  on  the  lookout  for  the  uncalled-for 
action.  He,  however,  attempted  to  make 
the  stop  in  the  usual  manner.  He  made 
two  reductions,  and  on  the  second  reduc- 
tion the  brakes  applied  in  the  emergency. 
The  next  stop  he  tried  a  7-pound  applica- 
tion and  made  the  stop  nicely.  This  en- 
gineer pulled  the  train  162  miles,  made 
eight  stops,  and  a  number  of  times  the 
brakes  were  applied  to  steady  the  train 
on  sharp  curves.  The  superb  manner  in 
which  the  train  was  handled  prevented  the 
quick  action  from  ensuing. 

The  train  was  composed  of  eight  cars: 
six  were  equipped  with  14-inch  brake 
cylinders,  and  two  with  10-inch  brake 
cylinders. 

When  the  train  was  inspected  after  ar- 
rival, and  the  brakes  were  to  be  applied, 
they  applied  in  quick  action  on  a  second 
reduction,  or  a  single  heavy  reduction  of 
12  or  15  pounds.  When  the  car  was  re- 
ceived from  the  shops  the  weather  was 
mild,  and  when  the  train  returned  it  was 
much  colder.  The  graduating  pin  was 
••O.  K." 

THE   CAUSE. 

When  the  car  was  in  the  shop  for  re- 
pairs, the  man  who  oiled  the  triple  valve 
used  low-grade  car  oil  which  would 
freeze.     While  the  weather  was  mild,  the 
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oil  remained  thin  and  did  not  obstrui  I  the 
action   of  the'  triple;   hut  as  soon  as  the 
train  came  into  a  cold  climate,  the  triple 
chilK  d,   causing  the   oil   to   become  stiff 
and  frozen.     This  retarded  the  movement 
of  the  slide  valve  and   prevented   it    from 
moving  on  a  light   reduction.     When   it 
did  start,  it  went  into  quick  action. 
I'.  P.  Hai.i.kk, 
\    B.  Insp.,  C.  &  O.  Ry. 
( 'ovington,  AY. 

§  §  @ 

An  Early  Locomotive  Brake. 

Editors: 

On  page  984,  December  number  for 
1896,  the  query  is  put :  "Why  are  not 
more  questions  asked?"  In  what  follows 
I  have  a  question  to  ask. 

The  writer  of  this  letter  was  for  many 
years  in  the  employ  of  the  old  Madison 
&  Indianapolis  Railroad.  At  the  Madison 
end  of  this  road  is  a  grade  of  about  316 
feet  to  the  mile.  For  many  years,  on  this 
grade  there  was  a  cog  rack  in  the  center 
of  the  track,  and  the  engines  used  on  this 
grade  had  cog  wheels  so  arranged  as  to 
work  in  this  rack.  The  locomotives  were 
eight-wheeled,  all  connected  in  the  or- 
dinary way.  About  the  center  of  the  boiler, 
horizontal  and  on  the  top  thereof,  were 
the  upright  cylinders,  geared  to  a  cross- 
shaft  underneath  the  boiler.  On  this  shaft 
was  a  pinion  working  the  main  cog  wheel. 
In  each  of  the  four  cylinders  was  cast  a 
passage  between  the  steam  ports  that  lead 
to  each  end  of  the  cylinder.  In  each  ol 
these  passages  was  a  suitable  plug  for 
opening  and  closing  the  passage.  These 
plugs  were  attached  to  suitable  levers, 
placed  handy  for  the  engineer  to  operate. 

Now,  in  dropping  down  this  grade,  the 
locomotive  was  hitched  onto  the  down- 
hill end  of  the  train  and  was  run  backward 
The  upright  cylinders  were  geared  for 
forward  motion  only,  and  there  was  no 
reverse  lever.  This,  of  course,  converted 
all  of  the  cylinders  into  air  pumps  when 
the  engine  dropped  backward  down  the 
hill.  Each  stroke  of  the  piston  filled  the 
cylinders  with  air,  and  thus  made  a  very 
efficient  braking  apparatus. 

The  writer  of  this  letter  ran  these  en- 
gines many  times,  and  they  were  used  as 
described  for  over  twenty  years,  but  are 
not  used  now.  The  question  I  want  to  ask 
is:  Was  not  this  a  better  plan  than  the 
water  brake  as  described  on  page  982  by 
Mr.  Hedendahl,  and  would  it  not  be  better 
still,  where  air  brakes  are  used,  especially 
on  freight  trains,  to  run  a  pipe  from  one 
of  the  steam  chests,  having  suitable  valve 
thereon,  to  the  main  air  reservoir,  to  be 
used  in  cases  of  emergency  to  supply  air? 
If  not.  why  not? 

Benj.  W.  Smith. 
Princeton,  Ind. 

[The  scheme  is  a  good  one:  It  is  used, 
and  has  been  used  for  some  time. 

In  addition  to  the  air  brake  and  the 
water  brake,  there  has  been  used  for  some 
years  past  on  the  locomotives  of  some  ol 


the  Wi  sti  111  1. nil  0.1.1 .  .!  brake  known  as 

I  In  .  1  1.      ,"    so   called    after    the    in- 

ventor,  Thomas    Sweeney,  a  locomotive 
engineer  on  the  Southern  Pacific  sy  tern. 
The  Swei  is  used  1  m  the  loco- 

motive only,  and  is  designed  to  convert 
the  steam  cylinders  of  the  locomotive  into 
air  pumps  when  the  reverse  lever  is  placed 
back  of  the  centre  notch.  To  do  this,  the 
1.. .111  chest  is  tapped  by  a  3-inch  pipe 
H  lin  h  leads  to  the  main  reservoir.  In  this 
pipe  is  a  globe  valve  which  can  be  opened 
or  closed  by  the  engineer  in  the  cab.  There 
is  also  a  safety  valve  in  the  pipe  between 
the  globe  valve  and  the  main  reservoir 
which  relieves  the  pressure  in  case  it  is 
sent  too  fast  or  too  high  to  the  main  reser- 
voir; also,  a  non-return  check  valve. 

To  operate  the  Sweeney  brake,  the  en- 
gineer reverses  his  engine,  opens  the 
globe  valve,  and  thereby  makes  air  pumps 
of  his  steam  cylinders  which  compress  air 
through  the  pipe  into  the  main  reservoir 
for  use  of  the  train  brakes.  The  pumping 
action  of  the  pistons  in  the  steam  cylin- 
ders also  retards  in  a  measure  the  speed 
of  the  train.  The  Sweeney  brake  is  thrown 
out  of  action  by  closing  the  globe  valve 
and  placing  the  reverse  lever  ahead  of  the 
center. 

The  water  brake,  as  described  by  Mr. 
Hedendahl  in  a  recent  number,  is  a  use- 
ful auxiliary  brake  for  heavy  mountain 
grades,  and  is  quite  different  from  the 
Sweeney  brake.  The  former  brake  im- 
parts retardation  to  the  train  by  the  re- 
sistance of  the  air  pressure  against  the  pis- 
tons in  the  steam  cylinders  when  the  en- 
gine is  reversed.  The  Sweeney  brake 
converts  the  pistons  and  steam  cylin- 
ders into  air  compressors  when  the  engine 
is  reversed,  and  pumps  air  for  the  use  of 
the  train  brakes.  The  water  admitted  to  the 
steam  cylinders  during  the  operation  of 
the  water  brake  serves  merely  as  a  cooler, 
and  when  any  more  is  admitted  than  will 
vaporize,  it  will  be  thrown  out  at  the  stack 
and  cylinder  cocks.  Water  is  not  the  re- 
tarding force  in  the  water  brake,  as  many 
persons  unthinkingly  believe. — Eds.] 


A  Dutchman's  "Rapid   Fire"    Brake. 

To  der  edditur   uf  dot  Air  Brage  de- 
bardment  on  Logomodif  Ensheneei  ing: 

Lasd  weeg  I  in  Musgogee  was  in  der 
Intyant  derridory  to  visid  my  son  who  a 
skqaw  has  marrit  oafer  dere. 

I  was  sdanting  on  der  bladform  py  der 
sdashun  ven  one  uf  dem  fasd  gow  dranes 
goes  by  on  der  gaty  tint  ven  der  ensheneer 
he  abblies  der  air  brage  dot  mages  some 
noiss  lige  ef  he  got  hiss  sylinter  goks 
opent,  or  dot  he  schood  off  er  rabid 
vire  kun.  I  dond  unterstant  me  dot.  I 
gott  me  fife  poinds  in  der  insdrugshun  gar 
unt  I  neffer  hert  dem  brageses  mage  such 
kint  of  noiss  pebore  dey  goss  on.  dey 
mage  dose  noises  ven  dey  goss  off. 

I  asgk  der  draffelingk  ensheneer  ry  dot 
vos  undt  he  dolt  me  dot  was  de  ladest 
improft  brage  only  der  ensheneer  forgod 


,  iintcr   goks   on   der 

lb  dots  itt  is  itt," 

sait  "Yaas,"  but  ven  I  n 

mi.  1    .■tit    of  dot  bladform  der  draffelink 

ensheneer  unt  anotter  longk  lekket  feller 

dey  laff  lige  der  diffcl. 

Yot  1  wants  me  now  to  find  me  oudt 
is  who  der  laff  iss  on.  If  dose  air  brages 
now  haf  sylinter  goks  den  I  wants  to  fint 
me  dot  oudt,  unt  go  mit  myself  a  gorcc 
dru  in  der  instrugshun  gar. 

Yourss  druly, 

Fritz  Pumpernickle. 

Keokuk,  la. 

[The  traveling  engineer  and  the  taU 
young  gentleman  were  making  fun  ol 
you.  Air  brake  cylinders  don't  have  cyl- 
inder cocks  for  the  engineer  to  forget  to- 
close.  You  had  better  take  another  course 
in  the  instruction  car,  and  get  more  points. 

The  mysterious  occurence  you  describe 
was  merely  an  emergency  application  of 
an  odd  style  of  brake  which  vents  the 
train  line  pressure  to  the  atmosphere,  in- 
stead of  to  the  brake  cylinder,  as  with  the 
standard  form  of  triple  valve.  Each  car 
in  this  system  vents  to  the  atmosphere  in- 
quick  succession,  and  produces  the  noise 
you  describe  as  resembling  the  firing  of  a. 
rapid  fire  gun. — Eds.] 


Frozen  Packing  Leathers. 

Editors: 

During  the  winter  season,  when  the 
weather  is  very  cold,  we  have  engineers 
come  in  and  report  that  the  tender  brake 
will  not  work.  Examination  shows  that 
the  packing  leather  has  frozen  to  the 
cylinder.  If  the  engine  remains  in  the 
house  for  a  short  time,  or  a  little  fire  is 
held  under  the  cylinder,  the  brake  will 
work  "O.  K." 

This  trouble  is  experienced  with  en- 
gines that  are  known  to  have  main  reser- 
voirs drained  regularly,  and  all  other  con- 
ditions being  good;  and  also,  with  tenders 
that  do  not  have  the  water  scoop. 

We  do  not  have  so  much  trouble  with 
packing  leathers  freezing  to  brake  cylin- 
ders under  cars.  The  question  has  come 
up  among  ourselves,  that  perhaps  other 
people  do  not  have  this  kind  of  trouble. 
I  would  be  very  glad  to  hear,  through 
"Locomotive  Engineering,"  of  a  sure 
cure  for  this  complaint. 

J.  R.  Alexander. 
Gen.  A.  B.  Insp.,  P.  R.  R. 

Atioona,  Pa. 

[In  order  that  the  leather  packing  may 
freeze  to  the  walls  oi  the  cylinder,  there 
must  necessarily  be  moisture  present. 
Examination  of  the  parts  and  the  thaw- 
ing-out  process  which  corrected  the 
trouble  prove  that  moisture  was  present. 

The  data  given  by  our  correspondent 
indicates  that  the  moisture  was  not  placed 
in  the  cylinder  by  the  splashing  of  the 
water  scoop  in  taking  water  from  the 
track  tank,  and  that  it  did  not  find  its  way 
there  from  the  main  reservoir  and  train 
pipe.     If  the  latter  route  were  used,  the 
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triple  valve  would  freeze  and  give  trouble 
before  the  freezing  of  the  packing  in  the 
cylinder  would  become  manifest. 

As  no  reference  is  made  to  the  triple 
valve,  it  is  presumed  that  it  performed  its 
functions  undisturbed. 

The  moisture  which  is  necessarily  pres- 
ent to  permit  of  freezing  must,  therefore, 
effect  its  entrance  to  the  cylinder  either 
when  the  leather  packing  is  renewed,  or 
with  the  oil  which  is  injected  through  the 
oil  hole. 

The  leather  packings  furnished  by  the 
air-brake  manufacturer  undergo  a  treat- 
ment by  which  the  pores  are  filled  with  a 
grease  that  preserves  the  leather.  These 
packings  seem  hard  and  stiff  at  first,  but 
may  be  made  soft  and  pliable  by  subject- 
ing them  to  the  heat  of  the  sun  or  a  stove, 
and  working  them  with  the  hands.  When 
placed  in  this  condition,  their  entrance  to 
the  cylinder  is  easy.  Some  repairmen  are 
unacquainted  with  this  process,  and  soak 
the  leathers  in  water  to  render  them 
pliable.  Soaking  is  necessary  with  un- 
prepared leathers,  but  a  heavy-bodied  oil 
or  grease  should  be  used.  Leathers  soaked 
in  water,  to  shape  and  prepare  them  for 
easy  entrance  to  the  cylinder,  will  freeze 
in  cold  weather.  The  fact  that  freezing  of 
leathers  is  not  experienced  in  the  same 
degree  on  tenders  and  cars  indicates  that 
the  treatment  is  not  the  same,  or  that  the 
oil  used  is  of  a  different  kind  in  our 
correspondent's  roundhouse  and  car 
shops. 

Light-bodied  oils  which  offer  little  re- 
sistance to  freezing  are  used  for  oiling 
brake  cylinders  on  many  railroads.  In 
some  shops  any  oil,  regardless  of  its  qual- 
ity, is  considered  good  enough  for  brake 
cylinders.  Recent  experiments  made  by 
the  Air  Brake  Association  prove  that  a 
good  grease  is  superior  and  more  eco- 
nomical for  this  purpose  than  oil.  In  tests 
on  several  of  the  Northwestern  railroads, 
where  below  zero  weather  prevails  the 
greater  part  of  the  winter  months,  Kent's 
Compound,  as  a  brake  cylinder  lubricant, 
gave  extremely  satisfactory  results,  and 
has  since  been  adopted  by  the  Westing- 
house  Air  Brake  Company. 

We  would  recommend  a  trial  of  this 
grease,  as  it  is  peculiarly  adapted  for  such 
use  as  desired  by  our  correspondent,  and 
gives  equally  satisfactory  service  in  driver- 
brake  cylinders  which  suffer  from  the 
firebox  heat. — Eds] 
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Proper  Procedure  in  "Double  Head- 
ing." 

Editors: 

A  singular  case  occurred  on  a  road  in 
this  Western  country,  a  short  time  ago, 
that  would  perhaps  bear  repeating. 

Over  a  certain  section  of  the  road,  a 
"helper"  is  employed  for  all  full-tonnage 
freight  trains.  This  "helper"  is  a  power- 
ful engine.  Many  of  the  small  road  en- 
gines have  light  frames,  and  it  is  there- 


fore made  a  rule  to  place  the  road  engine 
ahead  in  double-heading. 

On  the  particular  trip  in  question,  the 
air  pump  of  the  road  engine  had  broken  a 
valve  and  was  doing  poor  work.  So  Mr. 
Road  Engineer  requested  Mr.  Helper  to 
do  the  pumping  and  braking.  The  train 
then  ascended  and  descended  three  heavy 
grades,  and  then  approached  a  level  where 
they  had  a  meeting-point  with  a  train  of 
superior  rights,  which  rights  they  tried 
to  knock  out  by  damaging  the  three  en- 
gines to  a  slight  extent. 

Upon  investigation,  each  engineer 
claimed  he  was  waiting  for  the  other  to 
make  the  station  stop  at  their  meeting- 
point,  as  neither  of  them  had  applied  the 
brake  coming  down  any  of  the  heavy 
grades.  The  trainmen  claimed  that  they 
were  on  top  all  the  way;  never  saw  the 
air  handled  any  more  nicely  on  the  hills; 
and  furthermore,  that  the  train  had  no 
leaks.  Here  is  a  case  where  truth  (?)  is 
indeed  stranger  than  fiction. 

I  bring  this  tale  up  to  arrive  at  the 
proper  procedure  in  a  case  of  this  kind. 

Where,  for  any  reason,  the  defective 
pump  has  to  go  ahead,  it  might  do  for 
the  head  man  to  do  the  braking,  even 
though  the  second  man  did  the  pumping. 
If  the  head  engineer  carries  his  brake- 
valve  handle  in  full  release  position,  his 
main  drum  can  be  charged  up  with  the 
train  line,  provided  the  second  man  uses 
running  position  in  recharging.  When 
the  head  man  applied  the  brake,  if  the 
second  engineer  cut  out  or  lapped  his 
valve,  the  braking  would  be  done  all 
right.  There  would  be  enough  main 
drum  pressure  on  the  first  engine  with 
which  to  release  an  average  train,  which 
release  would  be  a  signal  to  Engineer 
No.  2  to  place  his  handle  in  running  posi- 
tion for  recharging. 

As  this  is  by  no  means  an  imaginary 
case,   although    exceptional,    I    would   be 
glad  to  hear  others'  views  on  the  subject. 
E.  W.  Pratt, 
Genl.  A.  B.  Insp.,  C.  &  N.  W.  Ry. 

Chicago,  III. 

[If  the  engineers  did  not  use  the  air 
brakes  in  descending  the  "three  heavy 
grades"  and  the  trainmen  set  no  hand 
brakes,  and  it  is  true  that  "the  train  had 
no  leaks,"  the  occurrence  as  described 
must  contain  considerable  "fiction";  for 
an  unbraked  train  will  drop  down  a  heavy 
grade  of  any  considerable  length  at  a 
speed  which  will  not  mislead  all  hands 
concerned  into  thinking  that  someone  else 
is  doing  the  braking. 

If  the  air-brake  apparatus  on  the  head 
engine  should  become  so  disabled  as  to 
make  the.  operation  of  the  train  brakes 
necessary  from  the  second  engine,  it 
would  seem  that  satisfactory  arrangements 
for  so  doing  could  easily  and  understand- 
ing^ be  made  by  the  two  engineers. 

On  roads  where  double-heading  is  done, 
the  practice  of  the  leading  engineer  doing 
the    braking    is    pretty    generally    estab- 


lished. This  practice  is  deviated  from  in 
cases  of  the  "helper"  being  coupled  on  for 
a  short  run  up  grade  where  there  is  little 
or  no  braking  to  do,  and  in  cases  where 
the  air-brake  apparatus  on  the  leading 
engine  becomes  disabled.  Should  an  ac- 
cident occur  to  either  the  pump  or  the 
brake  valve  on  the  leading  engine,  it  is 
considered  better  practice  to  turn  over 
the  pumping  of  air  and  operation  of  the 
brakes  to  the  second  engineer,  instead  of 
having  one  man  do  the  pumping  and  the 
other  the  operating. 

While  it  is  possible  to  do  the  pumping 
on  one  engine  and  the  operating  from 
the  other,  it  is  generally  believed  that 
the  successful  operation  of  the  process 
depends  too  much  upon  certain  refine- 
ments of  operation  to  make  it  of  any  con- 
siderable practical  value.  This  co-part- 
nership scheme,  however,  has  been  suc- 
cessfully operated,  and  certain  exigencies 
may  make  its  employment  advantageous 
in  cases  where  both  engineers  understand 
its  operation  and  understand  each  other; 
but  aside  from  the  novelty  of  the  opera- 
tion, and  the  satisfaction  had  in  being  able 
to  use  it  to  squeeze  out  of  a  tight  place, 
its  greatest  recommendation  is  that  it  is 
a  part  of  the  knowledge  of  the  man  who 
knows  how  to  take  advantage  and  make 
the  best  use  of  brakes  under  adverse  cir- 
cumstances. Material  objections  seem  to 
outweigh  the  advantages  of  the  scheme 
when  it  is  compared  to  the  surer  and  safer 
way  of  cutting  one  man  out,  and  giving 
full  control  and  responsibility  of  the  brakes 
to  the  other  man. — Eds.] 


December  Air-Brake  Patents. 

We  compile  from  the  "United  States 
Patent  Office  Gazette"  the  following  list 
of  patents  on  air  brakes  and  directly  re- 
lated devices  that  were  granted  during 
the  month  of  December,  1896.  The  pat- 
ents and  names  of  patentees  are  as  fol- 
lows: 

No.  572192.  Niels  A  Christensen,  Mil- 
waukee, Wis.     Air  Pump  Valve. 

No.  572518.  William  S.  G.  Baker,  Bal- 
timore, Md.     Car  Brake. 

No.  572553.  William  Mable,  Fort  Col- 
lins, Col.     Air  Brake. 

No.  572569.  Carl  J.  Rosen,  Jr.,  To- 
peka,  Kan.     Brake  Beam. 

No.  572662.  William  Robinson,  Boston. 
Mass.     Power  Brake. 

No.  572802.  Solon  G.  Howe,  Detroit, 
Mich.     Car  Brake. 

No.  572871.  Alex.  Dallas  and  Oscar  P. 
Amick,  Herington,  Kan.  Fluid  Pres- 
sure Brake. 

No.  572939.  Chas.  B.  Fairchild,  New 
York.     Vehicle  Brake. 

No.  572992.  Moses  G.  Hubbard,  Jr., 
Chicago,  111.  Brake  Connection  for 
Trucks. 

No.  573024.  Thomas  Miller,  New 
York.    Car  Brake. 

No.   573190.      Geo.    Westinghouse,   Jr., 
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Pittsburg,  Pa.  Fluid  Pressure  Automatic 
Brake. 

No.  S73227.  Alva  A.  Lindlcy,  Oska- 
loosa,  la.    Brake  Shoe. 

No.  573246.  Vardiman  T.  Sweeney, 
Springfield,  Ky.     Vehicle  Brake. 

•  No.  573252.  Wm.  W.  Whitcomb,  Wake- 
field, Mass.     Brake  Shoe. 

No.  S73376-  John  L.  Wicks,  Fitzgerell, 
111.     Brake  Shoe. 

No.  573523.  John  McLachlan,  Chicago, 
111.    Brake  Shoe. 

No.  573613-  Dominic  C.  O'Kain.  Wil- 
kinsburg,  Pa.  Slack  Adjuster  for  Brake 
Rigging. 

No.  573663.  Benj.  F.  Jackson,  Sutton, 
W.  Va.     Car  Brake. 

No.  573790.  Harvey  S.  Park,  Chicago, 
111.     Fluid  Pressure  Brake. 

No.  573791-  Wm.  Pendley,  Hinton,  Ga. 
Automatic  Brake. 

No.  574062.  Wm.  H.  Hall,  Baltimore, 
Md.     Automatic  Air  Brake. 

No.  574067.  Edward  J.  Knapp,  Syra- 
cuse, N.  Y.    Hose  Coupling. 

No.  574236.  Jos.  S.  Blackburn,  Salem, 
O.    Hose  Coupling. 

No.  574268.  John  M.  Rainey,  Keller- 
ton,  la.  Automatic  Car  and  Air  Brake 
Coupling. 

§     i     § 

Air  Brake  Items. 

Several  patent  brake  shoes  having  metal 
bodies  in  which  cork  blocks  or  sections 
are  inlaid,  have  recently  been  granted.  The 
cork  is  forced  in  under  compression,  and 
is  retained  in  the  cavities  by  the  natural 
expansion.  High  frictional  qualities  are 
reported  from  light  service  tests  of  these 
shoes. 

The  following  original  description  of 
the  function  of  the  graduating  valve  is 
given  by  a  bright  fireman.  He  says: 
"Controlled  by  train-pipe  pressure,  the 
graduating  valve  acts  as  a  governor  for 
the  auxiliary  reservoir  pressure  going  to 
the  brake  cylinder  until  equalization  takes 
place  all  around,  and  then  it  retires." 

The  Forty-fourth  annual  report  of  the 
Railroad  Commission  of  Connecticut, 
under  date  of  December  19,  1896,  says: 
"The  commissioners  call  attention  to  the 
need  of  power  brakes  on  electric  cars, 
especially  where  two  or  more  cars  are  run 
together.  An  efficient  brake  is  believed  to 
be  a  greater  preventative  of  injury  to  per- 
sons on  the  track  than  any  kind  of  fen- 
der." 

The  Hardie  compressed  air  locomotive, 
for  trial  on  the  New  York  Elevated  rail- 
ways, has  been  completed  at  the  works  of 
the  New  York  Locomotive  Company, 
Rome,  N.  Y.  According  to  report,  it  has 
no  smokestack,  and  a  two-wheel  instead 
of  a  four-wheel  truck.  The  four  driving 
wheels  are  under  the  reservoir,  which 
takes  the  place  of  the  boiler,  and  the  cylin- 


ders are  under  the  cab.  A  compressor 
plant  is  being  established  at  Greenwich 
street. 

A  new  form  of  slack  adjuster  for  brake 
rigging  has  been  patented  by  Dominic 
C.  O'Kain,  VVilkinsburg,  Pa.  It  is  a 
combination  of  a  live  and  dead  lever  and 
a  rod  pivotally  connected  to  one  of  the 
levers  and  provided  with  teeth  on  its  upper 
and  lower  sides,  the  teeth  of  one  side 
having  a  length  slightly  greater  than  the 
normal  distance  of  tin-  brake  shoes  from 
the  wheels;  and  two  rods  provided  with 
teeth  corresponding  in  length  and 
adapted  to  engage  the  teeth  on  the  other 
rod  and  so  pivoted  to  the  other  lever 
as  to  have  different  ranges  of  movement 
when  shifted  by  the  lever.  The  arrange- 
ment looks  as  if  it  would  work,  but  there 
are  too  many  parts  to  it. 


Fourth  Annual  Convention  of  the  Air 
Brake  Men. 

Secretary  Kilroy  has  issued  to  the  mem- 
bers of  the  Air  Brake  Association  a  circu- 
lar letter  from  which  we  make  extracts 
as  follows: 

"Due  and  regular  notice  is  hereby 
given  that  Mr.  S.  D.  Hutchins  has  re- 
signed the  office  of  president,  and  Mr. 
M.  E.  McKee,  first  vice-president,  suc- 
ceeds in  regular  order  to  that  office.  Mr. 
Hutchins,  having  ceased  to  be  an  active 
member,  on  account  of  having  severed  his 
connection  with  a  railway  company,  be- 
comes disqualified  for  holding  office  as 
per  sections  1,  2  and  3,  Article  III  of  the 
constitution. 

"By  request  of  Mr.  Otto  Best,  Presi- 
dent McKee  has  ordered  that  C.  C.  Far- 
mer assume  the  chairmanship  of  the  Com- 
mittee on  'Air  Pumps,  Their  Troubles 
and  Treatment,  and  Tools  for  Making 
Repairs,'  and  that  Mr.  Best  take  the  place 
vacated  by  Mr.  Farmer  on  the  Committee 
on  'Foundation  Brakes  for  Locomotive 
Tenders.'  Regular  notice  is  hereby  given 
both  committees,  and  they  will  be  gov- 
erned accordingly. 

"The  Committee  of  Arrangements  for 
the  fourth  annual  convention  to  be  con- 
vened at  Nashville,  Tenn.,  April  13,  1897, 
reports  that  the  Nicholson  House  has 
been  selected  for  headquarters,  where  the 
following  special  rates  will  be  given  the 
members  and  their  friends.  Rooms  for 
single  persons,  including  meals,  $2,  $2.50 
and  $3  per  day.  The  $3  rooms  have  baths. 
Two  persons  together  will  be  given  large 
front  rooms,  with  meals,  at  $2  per  day. 

"The  meeting  will  be  called  to  order  by 
the  president  at  9  A.  M..  April  13th,  in 
the  State  Capitol,  which  is  a  few  blocks 
distant  from  the  hotel. 

"Members  desiring  to  attend  the  con- 
vention should  make  application  for  trans- 
portation to  their  immediate  officials,  in 
regular  order,  in  ample  time  to  permit  the 
same  to  be  obtained." 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subject*. 
(15;  W.   If.  K.,  Cleveland,  O.,  asks: 
Arc  the  Westinghouse  air  pumps  and 
attachments  ever  leased  to  railroad  com- 
panies, or  are  they  sold  direct?    A. — The 
nghouse  fixtures  are  sold  outright 
to  railroad  companies. 

(16)  B.  L.  S.,  Midland,  Ontario,  asks: 
When  air  is  cut,  all  hose  put  in  dummy 

at  a  terminal  station,  why  will  brakes  set 
on  a  certain  coach?  When  bled,  will  go 
on  again  until  air  is  out  of  auxiliary.  Car 
ers  say  triple  is  all  right.  A. — There 
must  be  a  leak  in  the  train-line  pressure 
on  this  coach,  or  in  a  part  of  the  triple 
valve  where  train  line  pressure  is.  Prob- 
ably a  stopped-up  leakage  groove  com- 
bines with  the  leak  to  give  this  trouble. 

(17)  C.  R.  O,  Toronto,  Can.,  asks: 
Would  you  please  say  why  70  pounds 

pressure  per  square  inch  became  the  stand- 
ard train-pipe  pressure,  and  how  the 
auxiliary  reservoir  received  its  present 
proportioning  to  the  brake  cylinder,  or, 
in  other  words,-why  an  equalized  pressure 
of  50  pounds  per  square  inch  was  chosen? 
A. — These  pressures  were  found  by  ex- 
periment, and  as  they  were  believed  most 
advantageous  and  economical,  their  adop- 
tion followed. 

(18)  J.  W.  M.,  So.  Frankfort,  Mich., 
asks: 

Please  inform  me  which  brake  will  re- 
lease first  after  an  emergency  application, 
the  one  with  the  long  or  the  one  with  the 
short  travel.  A.— The  long  travel  piston 
will  start  to  release  first  with  a  slow  in- 
crease of  pressure  in  the  train  pipe,  but 
when  the  short  piston  travel  starts  it  will 
finish  quicker.  With  a  sufficiently  high 
excess  pressure  thrown  into  the  train  pipe 
to  increase  the  train-line  pressure  above 
the  auxiliary  pressure  of  both  cars,  both 
brakes  will  start  to  release  about  together, 
but  the  short  travel  will  finish  first 

(19)  G.  K.  S.,  New  London,  Conn., 
asks: 

1.  Are  the  receiving  and  discharge 
valves  the  same  size  in  an  8-inch  pump; 
also  are  they  the  same  in  a  9^2-inch  pump? 
A. — The  air  valves  of  the  8-inch  pump  are 
not  of  the  same  diameter,  but  when  the 
receiving  valve  is  given  a  %  inch  lift  and 
the  discharge  valve  is  given  a  /5  inch  lift, 
they  both  give  the  same  amount  of  open- 
ing. The  construction  of  the  954-inch 
pump  permits  a  larger  valve  to  be  used, 
and  both  receiving  and  discharge  valves 
are  given  ^  inch  lift.  2.  Is  the  gi-inch 
the  largest  pump  made  by  Westinghouse? 
A. — Yes. 

(20)  J.  S.,  Quincy,  111.,  asks: 

1.  What  is  the  trouble  with  engineer's 
equalizing  discharge  valve  when  you  draw 
off  10  or  12  pounds  and  shove  the  handle 
back  to  lap  the  brakes  let  go?  A.- — The 
rotary'  valve  probably  leaks  and  permits 
the  main  reservoir  pressure  to  pass  back 
into  the  train  pipe  and  release  the  brakes. 
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2.  What  would  you  say  if  you  had  a 
brake-valve  reservoir  half  of  an  auxiliary 
ux.'s.l;  what  will  be  the  result?  A. — 
There  would  be  no  bad  result.  The  drop- 
ping of  the  black  hand  and  the  reduction 
of  pressure  at  the  preliminary  exhaust 
port  would  be  slower,  but  ordinarily 
would  not  be  harmful. 

(21 )  \Y.  L.  B.,  Rutland,  Vt.,  writes: 

I  have  an  8-inch  air  pump  which  pounds 
badly;  air  valves  have  proper  lift,  and 
pipes  and  passages  are  clean.  Pump  does 
not  sound  bad  from  the  ground,  but  it 
makes  things  jump  in  the  cab.  Tump 
has  run  ten  months.  What  is  wrong 
with  it?  A. — Your  pump  is  probably 
fastened  to  an  insecure  and  shaky  frame. 
There  are  three  principal  kinds  of  pound 
in  a  pump:  A  pound  resulting  from  the 
piston  head  striking  the  cylinder  head;  this 
is  common  at  low  pressure.  Another 
pound  comes  from  a  sort  of  dull  "thump" 
when  high  pressures  are  reached.  The 
jarring  pound  frequently  made  by  a  pump, 
and  felt  in  locomotive  cab,  is  caused  by 
the  pump  being  insecurely  fastened  to  the 
boiler. 

(22)  J.  A.  J.,  Nashville,  Tenn.,  writes: 
You  quote  me  wrong  in  my  question 

in  January  number  of  "Locomotive 
Engineering,"  relative  to  pressure  ob- 
tained working  quick  action  where  extra 
thick  pipe  is  used,  you  say  extra  large  pipe. 
On  our  passenger  equipment  our  train 
pipes  are  I  inch  extra  thick  pipe,  making 
the  internal  area  considerably  less  than  the 
common  gas  pipe  ordinarily  used.  Please 
make  correction.  A. — If,  in  increasing  the 
thickness  of  the  pipe,  the  inside  diameter 
has  been  lessened,  the  amount  of  train- 
pipe  air  passed  to  the  cylinder  will  be 
proportionately  less.  If  the  increased 
thickness  is  made  up  on  the  outer  surface, 
and  the  inner  diameter  of  the  pipe  remains 
the  same,  there  will  be  no  difference,  of 
course,  in  the  volume  of  train-pipe  air 
going  to  the  brake  cylinder. 

(23)  C.  R.  O.,  Toronto,  Can.,  asks: 
How  were  the  relative  sizes  of  the  pre- 
liminary exhaust  port  and  equalizing  res- 
ervoir secured?  I  understand  the  object 
in  proportioning  these  parts  is  to  prevent 
quick  action  on  a  one-car  train.  Theor- 
etically I  suppose  it  would  be,  viz.,  as 
the  auxiliary  reservoir  is  to  the  graduat- 
ing port,  so  should  the  equalizing  reser- 
voir be  to  the  preliminary  exhaust  port — ■ 
the  graduating  spring  overcoming  the 
difference  in  pressure  required  to  start  the 
triple.  A. — The  sizes  of  the  respective 
preliminary  exhaust  ports  in  the  Plate 
D-8  and  Plate  E-6  brake  valves  were  de- 
termined experimentally  and  with  no  par- 
ticular reference  to  the  sizes  of  other  ports 
in  triple-  valves  or  the  volume  of  air  in 
auxiliary  reservoirs.  The  object  sought 
in  experimentally  determining  the  size  of 
the  preliminary  exhaust  port  and  equaliz- 
ing reservoir  was  to  merely  obtain  a  grad- 
ual instead  of  a  sudden  preliminary  rise  of 
the  equalizing  piston  of  the  brake  valve,  so 


as  to  start  the  exhaust  of  air  from  tin- 
train  line  through  the  fitting  at  the  foot 
of  the  brake  valve  gradually  instead  of 
suddenly;  a  sudden  discharge  being  likely 
to  cause  quick  action  on  a  one-car  train. 

(24)  J.  A.  J..  Nashville,  Tenn.,  writes: 
In  answer  to  question  No.  187,  Decem- 
ber number,  it  is  claimed  that  no  par- 
ticular effort  is  made  to  make  an  air  tight 
joint  between  the  bushing  and  the  shoulder 
or  beveled  part  on  the  piston.  I  have  al- 
ways considered  that  there  should  be  a 
true  joint  or  seat  at  this  point,  and  that 
the  flow  of  air  from  train  line  to  auxiliary 
was  regulated  by  the  feed  groove  in  this 
beveled  part;  if  this  is  not  done,  a  worn 
piston  packing  ring,  or  one  that  leaked, 
would  charge  the  auxiliary  much  quicker 
than  one  with  a  good  fitting  packing  ring. 
Why  is  this  shoulder  and  bushing  beveled 
if  it  is  not  to  form  a  true  seat?  A. — Both 
feed  grooves  in  the  triple  act  as  a  check, 
one  upon  the  other,  both  being  as  nearly 
as  possible  of  the  same  size  and  capacity. 
It  is  believed  this  is  the  best  plan,  all 
things  considered,  since,  if  the  groove  on 
the  beveled  surface  of  the  bushing  were 
to  govern  the  feed,  the  deposit  of  a  small 
obstruction  to  the  triple-valve  piston  seat- 
ing against  this  surface  would  interfere 
more  or  less  seriously  with  the  functions 
of  the  feed  port.  A  triple-valve  packing 
ring  must  wear  to  an  abnormal  degree  to 
seriously  increase  the  feed,  and  would  re- 
quire a  good  many  years'  service  to  bring 
it  about. 

(25)  D.  M.  W.,  Southbridge,  Mass., 
writes: 

Does  the  slide  valve  in  plain  and  quick- 
action  triple  valves  move  more  than  once 
in  one  service  application  of  the  brake, 
making  two  or  more  reductions?  A  says 
that  after  the  first  reduction  of  8  or  10 
pounds,  it  is  the  triple  piston  and  graduat- 
ing valve  that  moves,  and  not  the  slide 
valve.  B  says  the  slide  valve  moves  and 
compresses  graduating  spring  after  the 
first  reduction,  and  brings  port  5  in  valve 
opposite  port  R  in  seat.  Who  is  right? 
A.- — The  first  service  movement  of  the 
triple  piston  is  to  draw  the  graduating 
valve  from  its  seat  inside  of  the  slide  valve, 
thereby  opening  the  inlet  end  of  the  grad- 
uating port.  The  piston,  continuing  its 
ti  averse,  draws  the  slide  valve  to  the  posi- 
tion where  the  outlet  end  of  the  graduat- 
ing port  registers  with  the  brake  cylinder 
port,  thus  making  a  communication  from 
the  auxiliary  reservoir  to  the  brake  cylin- 
der, through  which  pressure  from  the 
former  place  will  flow  to  the  latter  until 
the  auxiliary  reservoir  pressure  is  thereby 
reduced  a  trifle  lower  than  the  train-line 
pressure.  Then  the  piston  and  graduat- 
ing valve  will  move  toward  release  posi- 
tion until  the  graduating  valve  seats  and 
closes  the  communication  between  the 
auxiliary  reservoir  and  brake  cylinder. 
In  succeeding  reductions,  until  full  service 
application  is  had,  the  slide  valve  does  not 
move  again.      A  is  therefore  right. 


"<  )ur  Express  Trains"  is  the  title  of  a 
publication  issued  by  Stackhouse  &  Co., 
publishers,  London,  England.  The  book 
is  very  profusely  illustrated  and  gives 
highly  colored  pictures  of  most  of  the 
leading  express  trains  in  Great  Britain. 
I:  is  sold  by  the  publishers  for  sixpence. 


A  very  convenient  and  durable  form  of 
stair  tread  is  being  made  by  A.  J.  Beckley 
&  Co.,  Meriden,  Conn.  It  is  light,  clean 
and  very  durable,  and  collects  no  objec- 
tionable dirt  apt  to  become  a  menace  to 
health.  These  treads  are  recommended 
highly  for  railway  car  purposes,  and  seem 
to  be  entirely  suitable  for  the  purpose. 


The  American  Industrial  Publishing 
Co.  of  Bridgeport,  Conn.,  have  issued  a 
new  list  of  books,  which  they  will  send 
free  to  anyone  who  makes  application. 
The  company  deals  in  scientific  books  re- 
lating to  steam,  mechanics,  engineering, 
etc. 

$  g  $ 

India  has  a  fairly  good  system  of  rail- 
ways that  are  managed  by  the  government 
and  by  a  few  private  companies.  There 
has  lately  been  a  demand  for  an  accelera- 
tion of  railway  mail  service  throughout 
India  and  the  railway  people  are  prepar- 
ing to  make  the  required  change.  Up 
to  the  present  time  the  maximum  speed 
in  India  has  rarely  been  more  than  25 
miles  per  hour. 


We  have  noticed  lately  a  revival  of  in- 
terest in  the  advantages  to  be  derived  from 
putting  speed  retarders  in  the  fire  tubes 
of  toilers.  All  that  we  have  ever  seen 
or  heard  about  the  effect  of  tube  retarders 
is  that  they  increase  to  a  greater  or  smaller 
degree  the  amount  of  heating  surface.  A 
much  simpler  way  than  putting  in  re- 
tarders inside  tubes  would  be  to  put  in 
smaller  tubes,  which  would  produce  the 
same  effect  with  less  annoyance  from  the 
choking-up  of  the  inside  of  the  tubes. 


The  Bell  spark  arrester,  designed  by 
Mr.  J.  Snowden  Bell,  which  we  illus- 
trated some  years  ago,  has  been  applied 
to  some  heavy  locomotives  built  for  the 
Baltimore  &  Ohio  by  the  Pittsburg  Lo- 
comotive Works.  The  peculiarity  of  the 
Bell  spark  arrester  is  a  double  perfor- 
ated deflecting  plate,  and  the  arrangement 
of  the  netting  in  a  series  of  planes  that 
have  a  triangular  section,  the  idea  being 
to  increase  the  netting  area,  at  the  same 
time  having  no  horizontal  surface.  The 
practical  result  of  using  the  Bell  spark 
arrester,  we  understand,  is  that  it  not 
only  lessens  spark  throwing,  but  materi- 
ally increases  the  life  of  the  netting. 
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Steam  Engineering 
Mechanical  Engineering 
Electrical  Engineering 

TAUGHT  BY  MAIL. 

any  man  who  will  sniov  can  educate  blmaelf 
bytheoorres] Lenoe  system  Id  the  theory  of  his 

trade  ni-  profession  ami  quality  lor  advancement. 

iir  i l  lust-  no  time  from  work,  but  oan  study  at 

home  in  his  Leisure  hours, 

IWENIY-SIX  TICHNICAl  COURSES,  including  Me- 
ohantoal  Drawing,  Mechanics,  Rleotrloity  anil 
Steam  Engh ring  are  taught  l>y  mail  by  THE  IN- 
TERNATIONAL CORRESPONDENCE  SCHOOLS, 
SCRANTON,  PA.  Students  in  every  part  >>r  the 
United  States,  Canada  and  Mezioo,  will  testifyto 

the  Worth  <if  the  Set  mi  lis,  the  value  ul  the  instruc- 
tion anil  the  su ssful  methoils  ul  teaching. 

EACH  SEIIOENT  is  a  class  hy  himself;  he  begins 
at  the  beginning  of  every  subject  ami  is  instructed 
until  he  completes  his  course,  no  matter  ln»w  long 
ho  may  take,  lie  may  interrupt  bis  studies  and 
resume  them  when  desired,  and  may  review,  if 
necessary,  without  extra  cost.  The  courses  are 
designed  by  practical  men  who  know  just  what 
workinginen  should  learn  to  tit  themselves  for 
advancement.  The  Instruction  and  Question 
Papers  and  Drawing  Plates  used  in  teaching  have 
been  prepared  especially  fur  our  students  at  an 
expense  exceeding  One  Hundred  Thousand  Dol- 
lars. In  these  Schools  the  fireman  can  gain  the 
education  necessary  to  be  a  successful  engineer  ; 
the  engineer  who  aspires  to  be  a  Superintendent 
or  Master  Mechanic  can  gain  much  of  the  theo- 
retical knowledge  required  in  such  a  position,  and 
the  machinist,  pattern-maker,  tool-maker  or  other 
workiugman  can  fit  himself  to  be  a  designer  of 
machinery  or  a  Mechanical  or  Electrical  Engineer. 

Locomotive  Steam  Engineering:. 

LOCOMOTIVE  ENGINEERS'  SCHOLARSHIP,  for  Loco- 
motive Engineers,  Firemen,  Apprentices  and 
others,  who  wish  to  study  Locomotive  Steam 
Engineering.  The  subjects  taught  are  Arithmetic, 
Mensuration  ami  the  Use  of  Letters  in  Algebraic 
Formulas,  Mechanics,  Mechanical  Drawiug,  Lo- 
comotives, Dynamos  and  Motors.  This  Scholar- 
ship is  fully  described  in  our  Locomotive  Engi- 
neering Circular  which  will  be  sent  free.  It  also 
contains  a  reduced  specimen  drawing  plate  of  a 
Passenger  Locomotive  and  Tender,  and  sample 
pages  of  the  Instruction  Papers. 

Mechanical  Engineering-. 

COMPLETE  MECHANICAL  SCHOLARSHIP  includes  in- 
struction in  Mechanical  Drawing,  Steam  and 
Steam  Engines,  Strength  of  Materials,  Applied 
Mechanics,  Boilers,  Machine  Design,  Dynamos 
and  Motors  and  a  preparatory  course  in  Mathe- 
matics and  Physics.  For  a  full  description  of  this 
Scholarship,  sample  pages  of  the  Instruction 
Papers  and  a  reduced  specimen  drawine  plate,  see 
our  Mechanical  Circular,  which  will  be  sent  free. 

Electrical  Engineering. 

ELECTRICAL  POWER  AND  LIGHTING  SCHOLARSHIP  for 

those  who  wish  to  fit  themselves  to  install  and 
operate  Electric  Light,  Power  and  Railway  Plants. 
MECHANICAL-ELECTRICAL  SCHOLARSHIP  for  tnose  who 
wish  to  obtain  such  a  technical  education  as  will 
qualify  them  to  design  electrical  machinery  and 
become  Electrical  Engineers.  For  a  full  descrip- 
tion of  these  Scholarships,  sample  pages  of  the 
Instruction  Papers  and  a  reduced  specimen  draw- 
ing plate,  see  our  Electrical  Circular,  which  will 
be  sent.  free. 

We  also  have  courses  in  Hechanlcal  Drawing. 
Civil  Engineering  In  all  its  branches,  Architec- 
ture, Architectural  Drawing  and  Designing, 
Plumbing,  Heating  and  Ventilation,  Mining, 
Prospecting,  Book-Keeping  and  Business  Forms. 

Mention  the  subject  in  which  you  are  interested 
and  we  will  send  Free  Circulars  and  a  Book  of 
Testimonials  from  Students. 

THE 

INTERNATIONAL  CORRESPONDENCE   SCHOOLS, 

Box  SOI,  Scranton,  Pa. 


Here  is  the  way  a  respectable  English 
engineer   begin  i  a   letter,   replying 

correspondent    ol    "Engii ig,"   whose 

views  he  did  not  agree  with:  "I  hi 

a  French  history  of  the.  steam  engine,  in 
which  the  names  of  Watt,  Stephenson  and 
Fulton  did  not  appear.  A  French  writer, 
in  writing  of  chemistry,  said:  'Chemistry 
is  a  French  science.'  Some  years  ago  it 
was  a  common  saying  in  England  that  all 
foreigners  were  Frenchmen,  and  all 
Frenchmen  were  fools.  Many  years  ago 
an  Englishman,  in  writing  of  France,  said: 
'France  is  a  country  where  the  people  eat 
frogs  and  speak  a  vile  lingo  that  nobody 
can  understand.'  I  once  knew  of  a  young 
Englishman  who,  having  graduated  from 
a  technical  college,  obtained  a  situation  to 
go  to  the  States,  but,  before  doing  so,  he 
provided  himself  with  some  firebricks, 
some  common  bricks  and  a  quantity  of 
stovepipe,  and  it  was  said  that  he  was 
much  astonished  upon  arriving  in  the 
States  to  find  that  the  Americans  were 
actually  making  bricks  and  that  stovepipe 
was  not  unknown." 

§     @     § 

The  British  engineering  papers  have 
been  giving  somewhat  glowing  descrip- 
tions of  a  new  complete  Pullman  train, 
which  began  last  month  to  run  on  the 
Southeastern  Railway  between  London 
and  Hastings.  A  peculiarity  about  it,  for 
a  Pullman  train,  is  that  it  consists  of  first, 
second  and  third  class  vestibule  cars.  The 
first-class  passenger  is  provided  with  an 
upholstered  revolving  chair,  all  to  him- 
self, which  is  a  novelty  to  British  travel- 
ers. These  cars  are  finished  with  green 
and  gold  trimmings,  decorated  alcove 
panels,  and  a  great  deal  of  varied  embel- 
lishments to  increase  the  luxurious  ap- 
pearance to  the  highest  degree.  The 
second  and  third  class  cars  have  less  pre- 
tentious furnishings,  but  are  said  to  be 
very  comfortable.  The  train  is  lighted  by 
electricity  and  heated  by  hot-water  circu- 
lating system.  Our  English  friends  say 
that  the  trains  mark  a  new  epoch  in  Eng- 
lish traveling. 

i     $     $ 

Reports  to  the  engineer  maintenance  of 
way  by  the  supervisor  of  signals,  on  a 
leading  trunk  line,  show  most  satisfac- 
tory results  obtained  with  a  waterproof 
graphite  grease  manufactured  by  the 
Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.  At  one  point,  from  October 
ist  to  November  28th,  JjJ  pound  of  the 
waterproof  Dixon's  pure  flake  graphite 
grease  was  used  on  locks,  cranks  and 
compensations  on  outside  and  on  machine 
in  tower.  The  cost  of  putting  on  was 
found  to  be  very  little  more  than  oil.  The 
same  test  was  made  at  another  point  on 
the  road  with  the  same  good  result.  The 
supervisor  found  the  waterproof  graphite 
grease  better  than  any  other  kind  of  lubri- 
cant, as  it  can  be  applied  quickly  and 
stays  where  it  is  put.  It  is  also  clean 
and    the    water    has    no    effect    upon    it. 


gly  recom- 

ili'-   it  •    0  all   the 

places  named  abo 

$     •••     i 

The  next  conventions  of  the  Master  Car 
Builders'  and  Master  Mechanics'  Asso- 
ciations will  be  held  at  Old  Point  Comfort, 
Va.,  commencing  Tuesday,  June  8th.  The 
headquarters  will  be  at  the  Hotel  Cham- 
berlin,  where  satisfactory  rates  have  been 
secured.  Parties  wishing  for  rooms  should 
apply  to  Mr.  George  W.  Swett,  manager 
of  the  hotel,  for  accommodation.  The 
Hygeia  Hotel,  where  two  or  three  pre- 
vious conventions  were  held,  will  also  be 
open.  Mr.  F.  N.  Pike,  the  old  genial  man- 
ager, will  be  glad  to  do  his  best  for  his 
old  friends.  Messrs.  S.  A.  Crone,  of  the 
New  York  Central,  and  R.  H.  Soule,  of 
the  Norfolk  &  Western,  constitute  a  joint 
Committee  of  Arrangements. 

i     §     $ 

Parties  who  have  suffered  loss  by  fires 
caused  by  sparks  from  locomotives,  can- 
not recover  unless  it  is  shown  that  the 
railway  company  was  guilty  of  negligence 
in  not  using  a  good  form  of  spark  arrester 
on  the  locomotive.  Decisions  on  these 
lines  have  been  so  uniform  of  late  years 
that  suits  for  damages  of  this  character 
are  becoming  very  rare.  It  used  to  be  the 
case  that  any  house  or  factory  near  a  rail- 
road, getting  on  fire,  the  railroad  company 
was  blamed  and  sued  for  damages.  Rail- 
road companies  have  been  compelled  to 
pay  thousands  of  dollars  in  this  way  when 
spark-throwing  had  nothing  to  do  with  the 
origin  of  the  fire. 

i     i     i 

As  a  matter  of  curiosity,  United  States 
Consul  Morris  at  Ghent  reports  to  the 
State  Department  that  the  most  expensive 
product  in  the  world  is  the  charcoal  thread 
employed  for  incandescent  lamps.  It  is 
for  the  most  part  manufactured  at  Paris 
and  comes  from  the  hands  of  an  artist 
who  desires  his  name  to  remain  unknown 
in  order  to  better  protect  the  secret  of 
manufacture.  It  is  by  the  gramme  that 
the  product  is  sold  at  wholesale.  In  re- 
ducing its  price  to  the  basis  of  pounds,  it 
is  easily  found  that  the  filaments  for  lamps 
of  twenty  candles  are  worth  $8,000  per 
pound,  and  that  for  lamps  of  thirty  candles 
they  are  worth  $12,000  per  pound.  The 
former  have  a  diameter  of  twenty-thou- 
sandths of  one  millimeter,  and  the  latter 
four  and  one-half  thousandths  of  a  milli- 
meter. The  filaments  for  lamps  of  three 
candles  are  so  light  that  it  would  require 
nearly  1.500.000  of  them  to  weigh  a  pound. 
As  the  length  of  each  of  them  is  ten  centi- 
meters, their  total  length  would  be  187 
miles. 

I  I  ■•- 

The  Baltimore  &  Ohio  Railroad  Com- 
pany estimate  that  the  travel  to  witness 
the  inauguration  of  the  President  next 
month  will  be  twice  what  it  was  four  years 
ago. 
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The  Ashcroft  Manufacturing  Com- 
pany, in  Liberty  street,  New  York,  have 
issued  a  new  illustrated  catalog,  showing 
the  various  devices  manufactured  by  the 
company.  Besides  illustration  of  their 
products,  there  are  very  good  half-tones, 
showing  the  works  and  inside  views  of  the 
various  shops.  This  catalog  is  partic- 
ularly interesting  to  shopmen,  owing  to 
the  great  variety  of  shop  appliances  which 
are  shown  in  it.  Besides  a  great  variety 
of  shop  tools,  gages,  etc.,  the  catalog  con- 
tains very  handsome  illustrations  of  the 
Tabor  indicator,  and  a  most  interesting 
article  on  the  use  of  the  injector.  The 
catalog  will  be  sent,  on  application,  to 
parties  interested  in  the  Ashcroft  Manu- 
facturing Company's  products. 

§     i     © 

The  Norton  Emery  Wheel  Company, 
Worcester,  Mass.,  have  issued  what  they 
call  an  "Illustrated  Catalog  of  Emery 
Goods  and  Grinding  Machinery."  It  is 
very  handsomely  got  out,  and  we  think 
the  proper  name  of  it  ought  to  be  a 
"Hand-book  of  Emery  Goods  and  Grind- 
ing Machinery,"  for  besides  illustrating 
the  various  appliances  made,  it  gives  a 
great  deal  of  technical  information  re- 
garding them,  which  we  are  not  aware 
has  ever  been  published  before.  They 
intimate  that  they  are  willing  to  send  the 
catalog  to  anyone  who  applies  for  it.  Our 
railroad  friends  who  are  interested  in  em- 
ery wheel  work  will  find  this  catalog  very 
valuable,  and  we  should  advise  them  to 
send  for  it. 

g  I  $ 

Some  improvements  in  the  Smith  ex- 
haust pipe  have  lately  been  patented  by 
the  original  inventor  of  the  pipe,  John 
Y.  Smith,  of  Doylestown,  Pa.  The  new 
features  patented  consist  principally  of  a 
peculiar  form  of  diaphragm  plate,  which 
will  be  applied  between  the  flues  of  the 
exhaust  pipe.  The  Smith  exhaust  pipe 
is  becoming  very  popular,  and  is  highly 
spoken  of  by  the  roads  using  it.  A  strik- 
ing peculiarity  about  it  is  that  anyone 
listening  to  the  exhaust  of  a  locomotive, 
having  the  exhaust  pipe  on,  can  tell  it  by 
the  soft  sound  of  the  exhaust.  This,  of 
course,  means  lower  velocity  of  gases 
through  the  flues,  and  ought  to  result  in 
saving  of  fuel. 

i     £     $ 

Several  important  changes  have  lately 
been  made  in  the  staff  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany. Mr.  L.  Bannister,  previously  gen- 
eral manager,  has  been  made  first  vice- 
president,  with  control  of  the  whole  com- 
mercial business  of  the  company.  His 
office  will  be  in  New  York  City.  Mr. 
R.  H.  Warren,  who  was  assistant  to  Mr. 
Bannister,  has  been  made  second  vice- 
president,  and  he  will  have  charge  of  the 
manufacturing  department  and  will  look 
after  the  large  plant  at  East  Pittsburgh. 
Mr.  P.  F.  Kobbe  has  been  made  third 
vice-president,  with  charge  of  the  financial 


department   of  the   company,   with   office 
in  New  York  City. 

£     £     i 

Two  very  handsome  illustrated  hand- 
books have  been  recently  issued  by  that 
most  enterprising  of  general  passenger 
agents,  Mr.  George  H.  Daniels,  of  the 
New  York  Central  Railroad.  One  tells 
all  about  the  trip  of  Prince  Michel  Hil- 
koff.  Imperial  Minister  of  Ways  and  Com- 
munication of  Russia,  over  the  New  York 
Central.  The  other  tells  about  New  York 
as  a  winter  resort.  They  are  both  pro- 
fusely illustrated  with  very  fine  half-tones. 
and  are  got  up  in  first-class  style.  That 
relating  to  New  York  as  a  winter  resort 
will  be  found  a  convenient  guide  to 
America's  greatest  city. 

£  £  £ 
The  Hancock  Inspirator  Company,  of 
Boston,  make  an  announcement  that  they 
will  conduct  the  sale  of  their  goods  di- 
rect in  future.  For  several  years  past 
the  Fairbanks  Company  have  been  ex- 
clusive selling  agents  for  the  Hancock 
inspirator  for  stationary  boilers,  and 
also  of  the  Hancock  ejectors.  Mr.  Wm. 
McGowan,  Jr.,  so  well  known  to  railroad 
men,  who  is  now  treasurer  of  the  Han- 
cock Inspirator  Company,  is  vigorously 
pushing  the  injector  in  all  directions. 

§     £     $ 

We  have  received  from  the  Cincinnati 
Milling  Machine  Company  catalog  just 
issued,  which  describes  an  entirely  new 
line  of  milling  machines,  possessing  many 
important  improvements  incident  to  mod- 
ern milling  practice.  The  company  will 
send  their  catalog  on  application  to  par- 
ties interested  in  this  kind  of  work. 

i     g     g 

One  of  the  greatest  travelers  of  the 
world  is  Capt.  W.  W.  Peabody,  vice- 
president  and  general  manager  of  the 
Baltimore  &  Ohio  Southwestern.  He 
appears  to  practically  live  in  his  private 
car,  for  last  year  he  traveled  54,419  miles, 
and  that  was  not  by  any  means  the  great- 
est travel  made  by  him  in  one  year. 

£     g     g 

The  New  York  Belting  &  Packing 
Company  have  opened  a  large  warehouse 
at  143  to  145  Lake  street,  Chicago,  111., 
where  they  will  carry  a  complete  stock  of 
rubber  goods  and  mill  supplies.  It  is  the 
intention  to  make  this  the  distributing 
point  for  the  company's  business. 

g     g     £ 

A  correspondent  in  Richmond  sends  us 
an  account  of  a  fast  run  made  on  the 
Chesapeake  &  Ohio,  where  a  six-coupled 
engine  with  4-foot  drivers  maintained  a 
speed  of  45  miles  an  hour,  and  at  one 
place  ran  8  miles  in  9  minutes. 

g     g     g 

A  judgment  has  been  obtained  by  the 
Morris  Box  Lid  Company,  of  Pittsburgh, 
against  the  Davis  Pressed  Steel  Company, 
for  infringements  of  patents. 


More 
About 

Graphite. 

New  Testimony  to  Its  Usefulness   Re- 
ceived Daily.     It  Cools  Hot  Bear- 
ings and  Saves  Oil. 

The  confidence  that  superintendents  of 
motive  power  and  other  officials  of  the  op- 
erating departments  of  railways  have  that 
the  Dixon  Company  will  not  make  public 
their  names,  nor  even  the  names  of  their 
roads,  but  only  the  bare  facts,  has  brought 
to  the  Dixon  Company  a  most  interesting 
series  of  letters  on  the  subject  of  Dixon's 
Pure  Flake  Graphite.  The  general  fore- 
man of  the  operating  department  of  one  of 
the  most  extensive  railway  systems  in  the 
West,  writes,  under  date  of  January  7,  as 
follows: 

"In  regard  to  the  usefulness  of  Dixon's 
Pure  Flake  Graphite,  one  of  our  large 
Mogul  engines,  running  on  this  division, 
had  a  main  pin  and  rod  brass  in  bad  con- 
dition and  running  very  hot.  The  pin  was 
badly  cut,  and  in  the  rush  of  business  it 
was  impossible  to  hold  the  engine  in,  and 
do  the  necessary  work  required  on  same. 

"Up  to  the  time  the  graphite  was  re- 
ceived we  had  been  using  valve  oil,  tallow, 
plumbago,  soap  and  anything  else  that 
anyone  would  suggest,  but  the  pin  con- 
tinued to  give  trouble.  In  going  over  a 
division  of  106  miles,  the  pin  had  to  be 
doctored  and  rod  cup  filled  with  valve  oil 
at  nearly  every  stop,  in  order  to  keep  the 
pin  from  burning  up. 

"I  mixed  some  graphite  in  a  pint  of 
ordinary  engine  oil,  and  had  the  engineer 
fill  rod  cup  with  it.  The  first  fourteen 
miles  the  pin  ran  a  little  warm,  and  rod 
cup  fed  out  about  half  of  the  oil.  The  en- 
gineer refilled  the  cup,  and  the  balance  of 
the  trip  the  pin  ran  as  cool  as  the  pin  on 
the  other  side.  We  used  the  Graphite  on 
this  pin  for  several  trips  before  we  were 
able  to  lay  the  engine  in  and  do  the  neces- 
sary work,  and  during  the  time  the  Graph- 
ite was  used,  barring  the  first  fourteen 
miles  the  pin  caused  no  trouble  whatever 
from  running  hot. 

"The  experience  has  taught  me  that  I 
can  truthfully  recommend  Dixon's  Pure 
Flake  Graphite  to  be  the  very  thing  for 
hot  pins,  and  for  any  other  bearings  that 
are  running  hot,  and  that  it  will  do  exactly 
what  you  represent  it. 

"In  conclusion,  if  you  see  fit  to  use  my 
letter,  I  will  request  that  you  do  not  use 
my  name,  nor  date  my  letter  as  originat- 
ing at  ." 

Under  date  of  January  8th  the  travel- 
ing engineer  of  another  large  trunk  line 
writes  as  follows: 

"I  believe  that  it  is  possible  to  almost 
double  the  mileage  on  valve  oil  by  the  use 
of  Dixon's  Pure  Flake  Graphite.  I  also  find 
that  it  is  good  to  use  in  rod  cups,  or,  in 
fact,  on  any  of  the  bearings  of  a  locomotive. 

"One  of  our  engineers  on  the  line  has 
designed  a  cup  to  feed  the  Graphite,  which 
I  believe  will  work  all  right:  if  so,  it  will 
permit  the  use  of  Graphite  in  steam  chests 
and  cylinders  to  the  very  best  advantage." 

There  is  an  enormous  mass  of  evidence 
on  the  value  of  Graphite  for  reducing 
friction  on  all  parts  of  locomotives  and 
journal  bearings,  and  we  believe  that  a 
careful  investigation  of  the  subject  by 
railroad  officials  will  discover  a  very  large 
source  of  economy. 

Samples  and  printed  matter  will  be  sent 
on  request  by  the  Josph  Dixon  Crucible 
Company,  Jersey  City,  N.  J. 


S.  N.  Clarkson 


&  Co., 

Wholesale 
Jewelers, 

103  State  St., 
Chicago,  111. 

Send  for  nur  new 
1897,  68-page 
Illustrated 
Catalogue. 


PRICES  OF  A  FEW  COMPLETE  WATCHES  WITH 
SILVEREENE   CASES. 


The  President,  nickel, 
Crescent  St.,         " 
W.  B.  Reymond,   " 


$28.50 
17.50 
17.00 


FoL'NUKU    MY    M»THKW    CaKKY,    1785. 


HENRY  CAREY  BAIRD  &  CO. 

Industrial  ipubUsbcvs,  ffioofcecllcre, 
an&  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

IIT  Our  New  and  Revised  Catalogue  of  Practical  anil  Scientific 
Books,  91  pnefs,  8vo.,  and  our  other  Catalogues  and  Circular*,  the 
whole  covering  every  brunch  of  Silence  applied  1<>  the  Aria,  sent 
free  and  free  of  pi>«tn|fe  to  any  oue  in  any  part  of  the  world  who 
wit)  furnish  his  ,  i.,,,  ■.-. 


IT  CAN'T  HANG  LP, 

IS  THE  VITAL  CLAIM  WE  MAKE  FOR 

STEAM  PUMP. 

OUR  CATALOG  TELLS  WHY. 


Reducing  Valves, 

Air  Pump  Governors, 

Damper  Regulators, ' 

Feed  Pumps. , 
.... 

MANUFACTURED  BY 

MASON  REGULATOR  C0V 

BOSTON,  MASS.,  II.  S.  A. 


1,000  Pointers. 


for  Machinists  and  Engineers. 

Treating  on  the  Construction,  Care  and  Eco- 
nomical Management  of  the  Locomotive.  By 
Charles  McShane.  185  illustrations.  340  pages, 
cloth  bound,  $1.50.  Sent  by  mail  on  receipt  of 
price. 

Catalogue  of  Mechanical  Books  free, 
Philadelphia  Book  Co.,  19  S.  9th  St.,  Philadelphia,  Pa. 

HAWKINS' "AIDS"  TO  ENGINEERS 

EXAH1NATIONS,  with 
Questions  and  Answers. 

3H  x  7.W,  leather,  gilt  edge.  $2,  postpaid. 

Send  for  Descriptive  Catalogue  of  this 
and  other  Engineers'  Books. 
THEO,    AVDEI.     &    CO., 
63  Fifth  Arrnue,  cor.  13th  Street,  X.  T. 
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Improved  Pneumatic 

rack  Sanding 
""Apparatus 


AAA 


For  Locomotives. 

HENRY  L  LEACH,  176  HURON  AV.,  N.  CAMBRIDGE,  MASS. 


LOCOMOTIVE    ENGINEERING. 
WHAT   YOU   WANT  TO    KNOW. 

Question,  and  Answer,. 

Correspondents  wishing  to  have  aues- 
tions  answered  in  these  columns  should 
send  in  their  names  and  addresses,  not 
for  publication,  but  fot  evidence  of  good 

faith.      We  throw  all  anonymous  tetters 
into  the  waste  basket . 

(6)  W.  H.  R.,  Cleveland,  O.,  writes: 
Kindly  tell   me   if  it   is   customary   for 

shop  men  who  run  lathes  and  planers,  or 
other  tools,  to  keep  those  tools  clean? 
A. — In  most  shops  it  is  an  unwritten  law 
that  a  man  running  a  machine  shall  have 
sufficient  pride  to  keep  the  tool  fairly 
clean.  It  is  the  rule  in  many  places  for 
the  men  operating  tools,  to  stop  work  on 
Saturday  afternoons  one  hour  before 
quitting  time,  and  devote  that  hour  to  a 
general  clean  up  of  the  tool  and  its  sur- 
roundings. 

(7)  J-  S.,  Quincy,  111.,  asks: 

What  size  stack  would  you  suggest  for 
a  17  x  24  engine,  measuring  the  same  at 
the  top  as  at  the  bottom?  A. — Consider- 
able latitude  is  allowed  in  the  proportions 
of  a  locomotive  stack,  and  there  is  there- 
fore a  great  diversity  of  opinion  among 
mechanics  as  to  the  proper  ratio  of  diam- 
eter between  cylinder  and  stack.  Our  ex- 
perience with  17  x  24  engines  has  shown 
that  a  stack  can  be  used  from  13  to  16 
inches  in  diameter  and  give  practically  the 
same  results.  We  would  recommend  a 
stack  not  less  than  14  nor  more  than  16 
inches  in  diameter,  for  a  17-inch  cylinder. 

(8)  J.  L.,  Albany,  N.  Y.,  writes: 
Please  answer  through  your  publication 

the  following  question:  Is  it  possible  for 
one  looking  at  an  engine  just  out  of  the 
shop,  to  tell  upon  which  side  of  that  en- 
gine a  thump  or  pound  will  first  be  de- 
veloped in  the  boxes  or  wedges,  consider- 
ing the  wear  to  be  equal  on  both  sides? 
I  contend  that  what  is  known  as  a  right- 
hand  lead  engine  will  first  show  pound  on 
the  left  side,  and  a  left-hand  lead  engine 
will  first  show  a  pound  on  the  right  side. 
Am  I  correct?  A. — Our  experience  in 
locomotive  practice  has  never  shown  any- 
thing to  confirm  your  statement.  If  there 
are  any  well-authenticated  cases  of  pound 
in  accordance  with  the  conditions  you 
propose,  we  would  be  glad  to  have  the 
facts. 

(9)  C.  H.  S.,  Ottumwa,  Iowa,  writes: 

1.  Can  you  tell  me  through  your  col- 
umns, whether  a  person  can  take  a  boiler 
and  put  a  pressure  of  150  or  180  pounds 
of  steam  on  it  without  any  water  in  the 
boiler,  and  start  an  injector  throwing 
water  into  the  same  boiler  with  the  water 
below  the  check  line'?  We  have  had  an 
argument  on  this  point,  and  leave  it  to 
you  for  settlement  A. — Injector  manu- 
facturers to  whom  this  question  was  re- 
ferred, say  that  an  injector  will  work  un- 
der the  above  conditions.  2.  Has  not  the 
Central    Railroad   of    New  Jersey   got   a 
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single  driver  compound  pulling  passenger 
trains?  There  are  runners  here  who  say 
she  is  not  a  success  on  account  of  slip- 
ping, is  that  a  fact?  A. — We  understand 
that  this  engine  will  do  all  that  was 
claimed  for  her  by  her  designers. 

(10)  G.  D.  B.,  Oakland,  Cal.,  writes: 
Please  furnish  a  rule  to  ascertain  the 
length  of  a  corner  brace  for  a  box  car. 
The  space  between  all  posts  is  four  feet. 
The  height  between  the  sills  and  plates  is 
6  feet  II  inches.  Camber  in  the  car  is  I 
inch.  A. — The  length  of  braces  may  be 
computed  from  the  formula  for  finding 
the  length  of  a  side  of  a  right-angled  tri- 
angle, when  the  other  two  sides  are 
known.  Letting  h  equal  the  height,  6  feet 
11  inches,  and  b  equal  the  base,  4  feet,  the 
distance  between  the  posts,  we  have  for 


the  length  of  the  brace,  ^6,916*  -\-  4'  = 
7.989  feet,  or  7  feet  11%  inches,  nearly. 
Written,  this  would  be  expressed:  The 
square  of  the  height  in  feet  is  to  be  added 
to  the  square  of  the  base  in  feet,  and  from 
the  sum  the  square  root  is  to  be  taken. 
The  safest  and  most  expeditious  method 
of  handling  this  problem  in  practice,  is  to 
mark  off  the  braces  from  their  respective 
positions,  or  cut  them  to  templates  known 
to  be  correct. 

(n)  F.  H.,  Whitecliff,  New  Zealand, 
asks: 

1.  What  is  best  to  be  done  with  the 
strips  of  a  balanced  valve  when  they  are 
blowing  very  hard?  A. — True  up  the 
strips  and  the  balance  plate  against  which 
they  wear.  2.  If  running  an  engine  with 
slide  bars  above  and  below  the  crosshead, 
and  the  top  shoe  breaks,  how  would  you 
fix  her  up  to  run  in?  A. — Since  the  great- 
est pressure  is  against  the  top  guide  and 
shoe  while  the  engine  is  running  forward 
under  steam,  you  can  take  the  bottom 
shoe  and  place  it  at  the  top,  and  run  in 
slow.  3.  What  would  you  do  if  the  piston 
seized  while  the  crank  pin  was  on  the 
top  quarter,  with  an  engine  that  you 
could  not  get  at  the  keys  in  that  position, 
nor  get  the  pin  out  of  the  crosshead  in 
order  to  uncouple?  A. — The  situation  is 
an  impossible  one.  There  was  never  yet 
a  locomotive  so  constructed  that  either 
one  or  the  other  ends  of  the  main  rod 
could  not  be  disconnected,  no  matter 
what  its  position. 

(12)  W.  G.  Wallace,  Baraboo,  Wis.. 
asks: 

Would  you  kindly  explain  the  friction  of 
fluids,  and  give  the  correct  answer  to  the 
question,  "What  is  the  friction  of  fluids?" 
A. — Fluid  friction  is  the  resistance  to  mo- 
tion due  to  roughness  of  a  vessel  or  pipe 
containing  the  liquid;  a  proof  of  this  can 
be  had  by  comparing  the  velocity  of  liquid 
flowing  through  long  and  short  pipes,  and 
also  through  rough  and  smooth  pipes. 
The  short  and  smooth  pipe  will  be  found 
to  give  a  higher  velocity,  showing  a  de- 
creased resistance.   Trautwine  says,  in  re- 
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ferring  to  this  subject,  that  "the  friction  o! 
liquids,  moving  in  contact  with  solid 
bodies,  is  independent  of  the  pressure,  be- 
cause the  lifting  of  the  particles  of  the 
fluid  over  the  projections  on  the  surface 
of  the  solid  body  is  aided  by  the  pressure 
of  the  surrounding  particles  of  the  liquid, 
which  tend  to  occupy  the  places  of  those 
lifted.  Hence,  we  have,  for  liquids,  no  co- 
efficient of  friction  corresponding  with 
that  (=  resistance  -=-  pressure)  of  solids. 
The  resistance  is  believed  to  be  directly 
as  the  area  of  surface  of  contact.  Recent 
researches  indicate  that  resistance  =  a  co- 
efficient X  area  of  surface  X  velocity  to 
the  nth  power,  in  which  both  n  and  the  co- 
efficient depend  upon  the  velocity  and 
upon  the  character  of  the  surface;  and  that 
.it  low  velocities  n  =  I,  but  at  a  certain 
"critical"  velocity  (which  varies  with  the 
circumstances)  n  suddenly  becomes  =  2, 
owing  to  the  breaking-up  of  the  stream 
into  marked  counter  currents  or  eddies. 
The  resistance  of  fluid  friction  arises  prin- 
cipally from  the  counter  currents  thus  set 
in  motion,  and  which  must  be  brought 
into  compliance  with  the  direction  of  the 
force  which  is  urging  the  stream  forward." 

(13)  F.  S.  B.,  Easton.  Pa.,  writes: 
In  the  October  number  of  "Locomotive 
Engineering,"  in  the  article  "American 
Railway  Master  Mechanics'  Committees 
for  1897,"  the  following  is  to  be  answered 
by  the  committee:  "What  should  be  the 
ratio  between  diameter  of  cylinder  and 
length  of  steam  port?"  Would  you  please 
inform  me  what  points  are  considered  in 
the  determination  of  this  ratio?  I.  A. — 
The  principal  important  thing  governing 
the  design  of  steam  ports  is  to  have  them 
of  such  dimensions  as  will  give  a  free  ex- 
haust with  the  least  back  pressure  on  the 
pistons,  and  at  the  same  time  allow  steam 
to  enter  the  cylinder  at  as  near  boiler  pres- 
sure as  possible.  If  the  first  condition  is 
fulfilled,  the  second  is  most  usually  found 
to  be  provided  for.  Mr.  D.  K.  Clark's 
"Railway  Machinery,"  an  authority  widely 
quoted,  says  that  a  steam  port  having  an 
area  equal  to  one-tenth  that  of  the  cylin- 
der, will,  at  a  piston  speed  of  600  feet  per 
minute,  give  a  free  exhaust.  Taking  this 
as  a  basis  for  any  other  speed,  the  port 
will,  of  course,  be  proportionally  larger 
or  smaller,  as  the  speed  is  to  be  greater  or 
less.  For  a  piston  speed  of  500  feet  per 
minute,  and  a  cylinder  18  inches  in  diam- 
eter, the  port  would  be  equal  to  £g£  X  0.1 
—  0.083  of  the  piston  area.  This  is  seen 
to  be  less  than  0.1,  as  it  should  be  to  pro- 
vide for  the  lesser  piston  speed.  The 
18-inch  cylinder  having  an  area  of  254.47 
square  inches,  the  area  of  the  port  will,  by 
the  Clark  formula,  be  equal  to  254.47  X 
0.083  =  21.2  inches.  Assuming  that  the 
port  shall  have  a  length  equal  to  16  inches, 
the  width  will  be  equal  to  21.2 -f- 16  = 
1.325  inches,  or  nearly  1%  inches.  2.  Is 
it  not  always  advisable  to  make  the  steam 
ports  as  short  as  possible?  A. — It  is  not 
considered  good  practice  to  have  a  short 


port,  for  the  reason  that  such  a  port  will 
give  less  opening  for  a  given  valve  travel 
than  a  long  port.  This  can  be  shown  by 
taking  the  length  16  inches  and  a  travel 
of  1  inch,  from  which  we  get  an  area  of 
16  square  inches.  If  now  the  port  was 
one-half  as  long,  or  8  inches,  the  port 
would  have,  with  the  same  valve  move- 
ment, an  area  of  8  square  inches  only. 
Several  years  ago  Mr.  Wilson  Eddy  made 
many  practical  tests  with  short  ports  and 
found  that  the  length  could  be  reduced 
greatly  from  the  practice  then  in  vogue. 
In  fact,  he  found  in  his  experiments  that  a 
port  could  be  made  only  5  inches  long  and 
let  steam  in  and  out  of  a  16  x  22-inch  cyl- 
inder. 


Art  of   Fine  Steel  Making. 

There  is  an  impression  among  many 
people,  who  read  about  the  wonderful 
steel  used  in  the  manufacture  of  ancient 
swords,  that  the  art  of  steel-making,  so 
far  as  high  quality  is  concerned,  has  been 
lost  in  modern  times.  Curious  stories 
are  related  of  the  Damascus  blades,  of  the 
way  in  which  they  were  made,  the  process 
of  tempering  them,  and  all  their  superior 
qualities;  but  they  have  been  more  than 
equaled  by  swords  made  in  this  country 
within  the  last  few  years. 

N.  P.  Ames,  of  Cabotville,  Mass.,  was 
a  famous  sword-maker  during  the  war 
times,  and  he  had  great  pride  in  the  qual- 
ity of  the  sword  blades  which  he  forged. 
To  test  their  quality,  in  comparison  with 
the  best  that  tradition  said  were  to  be 
found  in  the  world,  he  visited  Spain  with 
specimens  of  his  handiwork;  and  when 
the  authorities  there  produced  from 
among  the  rarest  treasures  of  their 
armories  a  sword  that  was  particularly 
famous,  and  tested  it  in  his  presence,  he 
successfully  submitted  his  samples  to 
tests  which  were  much  more  severe.  It 
may  not  be  generally  known,  but  it  is 
nevertheless  a  fact  that  in  no  country  are 
better  swords  made  than  have  been  manu- 
factured in  the  United  States  for  the  last 
seventy  years. 

&  §  @ 

The  opening  exercises  at  Camden  Sta- 
tion, which  inaugurated  the  winter's  work 
at  that  point  and  opened  the  excursion 
room  for  use  as  a  reading  room,  occurred 
a  month  ago.  The  programme  was  one 
of  the  best  ever  given  among  many 
good  ones  at  this  place.  The  speakers 
were  Mr.  Wm.  Gibson,  assistant  to  gen- 
eral manager,  and  Mr.  Geo.  H.  Camp- 
hell,  the  terminal  agent  for  Baltimore. 
Both  are  Baltimore  &  Ohio  officials 
who  have  recently  become  identified 
with  the  road.  It  is  very  gratifying  to 
note  that  they  took  pronounced  ground 
and  spoke  very  encouragingly  of  the 
practical  character  of  the  work  done  by 
the  association. "-£.  &=  O.  )'.  M.  A.  Bul- 
letin. 
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JT7I1E  screw    being 
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The  largest  collection  on  earth.  Over  10,000  varieties  to  select  from. 
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AIR  BRAKE  FITTINGS. 

Crane  Co.,  Chicago.  111. 

AIR  BRAKE  HOSE. 

Boston  Belting  Co..  Boston.  Mass. 

N    Y.  Beltine  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co..  New  York. 

AIR  BRAKES. 

Westinghouse  Air  Brake  Co..  Pittsburg.  Pa. 

AIR  BRAKE  GAGE. 

Utica  Steam  Gage  Co.,  Utica,  X.  Y. 

AIR-BRAKE  PUMP  GOVERNORS.  . 

Foster  Engineering  Co..  Newark.  N.  J. 
Mason  Regulator  Co..  Boston.  Mass. 

AIR  COMPRESSORS. 

Clayton  Air  Compressor  Works.  New  York. 
Ingersoll  Sergeant  Drill  Co..  N    Y.  City. 
Norwalk  Iron  Works  Co..  South  Norwalk,  Ct, 
Pedrick  &  Aver  Co.   Philadelphia,  Pa. 
Rand  Drill  Co..  New  York, 

AIR  DRILLING  MACHINE. 

C.  H.  Haeseler  &  Co  ,  Philadelphia.  Pa. 

AIR  HOISTS. 

Pedrick  &  Aver  Co..  Philadelphia,  Pa. 

ARCH  BARS. 

Cambria  Iron  Co..  Philadelphia,  Pa. 

ASBESTOS. 

H.  W.  Johns  Mfg.  Co..  New  York. 

AXLES. 

Cambria  Iron  Co..  Philadelphia,  Pa. 
liould  Coupler  Co.,  Buffalo.  N.  Y. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 
Krupp  (T.  Prosser  &  Son.  New  York). 

BALANCED  SLIDE  VALVES 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  CaL 
M.  C.  Hammett.  Trov,  N.  Y 

BEARING  METAL. 

Ajax  Metal  Co..  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 
I     S.  Metallic  Pkg.  Co  .  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co..  Philadelphia.  Pa. 

BELTING. 

Boston  Belting  Co.,  Boston.  Mass. 

N.  Y.  Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co..  New  Y 
BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co  .  Pittsburg,  Pa. 

BOILER  CHECKS-INSIDE 

Foster  Engineering  Co..  Newark.  N.  J. 

BOILERS. 

Brooks  Locomotive  Works.  Dunkirk.  N.  \  . 
Cooke  Locomotive  &  Machine  Co.,  Paterson, 

N.  I 
Pittsburg  Locomotive  Works,  Pittsburg.  Pa. 
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BOILER  TOOLS. 

Richard  Dudgeon.  New  York. 

BOILER  WASHERS. 

Nathan  Mfg.  Co.,  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland,  O. 
BOOKS. 

AikU'1  A.  Co.,  New  York. 

H.  C.  Baird  ,V  v  oM  I'luia.lelphia.  Pa. 

Philadelphia  Book  Co.,  Philadelphia,  Pa. 

BRAKE  ADJUSTERS 

Q.  &  C  Co..  Chicago,  111. 

BRAKE  SHOES. 

-Ramapo  Iron  Works,  Hillburn,  N.  Y. 
Ramapo  Wheel  .V  Koundrv  Co.,  Ramapo,  N.Y. 
The  Sargent  Co  ,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
S.  J,  Meeker,  Newark.  N.  J. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BUFFERS. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co.,  Moline.  III. 

CARS. 

Allison  Mfg.  Co..  Philadelphia.  Pa. 

I.  G.  Brill  Co.,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lima,  O. 

Ramapo  Iron  Works,  Hillburn.  N.  Y. 

CAR  COUPLERS. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 
National  Malleable  Castings  Co.,  Chicago,  111. 
Sams  Automatic  Coupler  Co..  Denver,  Col. 
Smillie  Coupler  &  Mfg.  Co.,  Newark,  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co.,  Troy,  N.  Y. 

CAR  HEATING. 

William  C.  Baker,  New  York. 

SafetvCar  Heating  &  Lighting  Co.,  New  York. 

CAR  LIGHTING. 

SafetvCar  Heating  &  Lighting  Co.,  New  York. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicaro, 
M.  C.  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Krupp  (T.  Prosser  &  Son,  New  York). 
Lima  Locomotive  &  Machine  Co.,  Lima,  0. 
Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia,  Pa. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago.  111. 

CHIME  WHISTLES. 

Crosbv   Steam    Gage  &   Valve  Co.,   Boston, 

\l  iss 
Star  Brass  Mfg.  Co.,  Boston,  Mass. 

CLEANING  MATERIAL. 

India  Alkali  Works,  Boston,  Mass. 

CLOCKS. 

John  J.  McGrane,  New  York. 

COAL  HANDLING  MACHINERY. 

Ingersoll-Sergeant  Drill  Co..  New  York. 
Link  Belt  Eneineering  Co.,  Philadelphia,  Pa. 
The  Pratt  &  Whitney  Co  ,  Hartford,  Conn. 

COAL  CHUTES. 

Williams,  White  &  Co.,  Moline.  111. 

CORRESPONDENCE  SCHOOLS. 

Internat'l  Corres.  Schools,  Scranton,  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Mans  Bros.,  Philadelphia,  Pa. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 
William  Sellers  &  Co..  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia.  Pa. 

CRANK  PIN  GAGES. 

M.  C.  Hammett,  Trov,  N.  Y. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 
Krupp  (T.  Prosser  &  Son,  New  York). 

DAMPER  REGULATORS. 

Bfasoa  Regulator  Cor,  Boston,  Mass. 

DRILLS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 
Bignall.&  Keeler  Mfg.  Co..  Edwardsville  111 
Cleveland  Twist  Drill  Co.,  Cleveland.  O. 
Pedrick  &  Aver  Co  ,  Philadelphia  Pa 
The  Pratt  &  Whitney  Co..  Hartford,  Conn. 

DRILLING  MACHINES. 

Gould  &  Eberhardt.  Newark.  X    1 

The  Pratt  &  Whitnev  Co..  Hartford,  Conn. 

ELECTRIC  LIGHTING    AND  POWER 
APPARATUS. 

Westinghouse  Elec.  &  Mfg.  Co.,Pittsburgh.Pa 
(Continued  on  page  >oj.) 


P.  SaGod«rS'  Sons  '"tt.lR 


MANrFACTURERS   OF   PATENT 


THREADING  PIPE,  J^-in. 
to  6-1  ii.;  the  larger  sizes 
have  Cutting-off  attach- 
ment. These  tools  are  light, 
and  of  superior  design  and 
finish;  also  Pipe  Threading 
Machines,  Jf-in.  to  18-in.  hand 
or  puw  er 


Stocks  and  Dies 


Send  for  Catalogue  to     :     :     : 

100  ATHERTON  STREET,  VONKERS,  N.Y. 


~ »3S* 


2x24 

FLAT  TURRET 

LATHE. 


|  Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  U.  S.  A. 

SOLE  Bt'ILDER  OF  THE 

Flat  Turret  Lathe. 

FOREIGN  REPRESENTATIVES: 

M.  Knyemanu,  Charlotteustrasse  112,  Dusseldorf, 

Germany. 
Adolphe  Janssens,  16  Place  de  la  Republlque,  Paris, 

France. 
Charles  Churchill  &  Co.,  9-15  Leonard  St.,  Flnsbury, 

London,  E.CiuidH  Albert  St.,  Birmingham, En^. 
Henry  Kellev  &  Co.,  26  Pall  Mall,  Manchester,  Eng. 


A  CRACK 

IN  THE   JAW 


sometimes  follows  a  bad  temper.  Ever 
seen  the  cool,  deliberate  workmanship 
in  the 

PEERLESS  COMBINATION     VICCC   V 
BENCH  AND  PIPE  V  lOCO    r 

Postal  Cnrd  bring§  an  lolereatlDg  Catalogue. 

THE  BIQNALL  &  KEELER  CO. 

EDWARDSVILLE,  ILL. 

Builders  of  Pipe-Threading  Machinery. 
Il-  l| 


THE  PILGRIM. -HOLIDAY  NUMBER. 

Sent  free  to  any  addresB  on  receipt  of  six 
cents  In  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent,  Chicago,  Milwau- 
kee &  St.  Paul  Railway.  Old  Colony  Building, 
Chicago,   111. 

ATENTS • 

CEO.  P.  WHITTLESEY, 

Atlantic  Building,  WASHINGTON,  D.  C. 

RAILROAD  INVENTIONS  A  SPECIALTY. 


Hydraulic 

RlVeterS— Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
and  Accumulators. 

Matthews'  Fire  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden   High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


THE  NORWALK  IRON  WORKS  CO., 

South  Norwalk,  Conn. 

Makers  of   Air  and  Gas  Compressors 
Tor  All  Purposes. 


SEND    FOR    CATALOG. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads  :  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet. 
Toledo  and  Detroit;  Terra  Haute  &  Indianapolis: 
Peoria,  Decatur  <fc  Evansviile;  Indiana,  Decatur  & 
Western;  N.  Y.,  P.  &  O.  Div.,  Erie;  Dayton  &  Union; 
Pindlay,  Ft.  Wayne  &  Western;  New  York.  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Benwood.  and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;  Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland,  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage 
also  for  seats  in  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 
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RICHARD    DUDGEON,  24  and  26  Colombia  St.,  New  York 

Maker  and  Patentee  of 

Improved  Hydraulic 
JACKS, 


tlTJackH  for  JtvmhImk  on  Crank 
friHor  Car- Wheeta  made  to  order. 
Communication!)  by   letter   wiii 
receive  prompt  attention. 


Punches,  Eoller  Tube  Expanders  and  Direct  Acting  Steam  Hammers. 


PRENTISS  TOOL  &  SUPPLY  CO. 


♦   ♦   ♦ 


ENGINE  LATHES,  MILLING  MACHINES, 
AXLE  LATHES,  SCREW  MACHINES,  WHEEL 
LATHES,  BOLT  AND  NUT  MACHINES, 
DRILLS,  RADIALS  PLANERS,  SLOTTERS, 
BORING  MILLS,  SHAPERS,  KEY  SEAT- 
ERS,  PINCH,  SHEAR  AND  BINDING 
MACHINERY.    ::         ::         ::         ::         :: 


♦  ♦  » 


WE  ALSO  HAVE  A  FINE  ASSORTMENT  OF  SECOND-HAND  MACHINERY. 

♦    ♦    ♦ 

62  &  64  South  Canal  St.  115  LIBERTY  ST.,  N.  Y. 


NEWTON 

PLAIN  MILLING  MACHINES. 

BUILT  IN  8  SIZES  TO  ADMIT   WORK    1  5'  X   15'  TO  72'  X  72' 
TO  MILL  ANY  LENGTH. 

Newton  Machine  Tool  Works, 

PHILADELPHIA. 


THERE  ARE  OTHERS   T  AVA    ^OAP 

but  none  to  equal  L,JX  1  £X     0\J£\l 

or  quickly  removing  all  greasy, Inky ,  or  sticky  substances  from  hands 
without  injuring  the  akin. 

JUST  THE  SOAP   FOR  ENGINEERS,  FIREnEN 
AND  MACHINISTS. 

Write  for  small  sample  by  mail  Frkk.      Price,  regular  aire,  \  O  Cte.; 
by  mail,  postage  prepaid,  1  5  els. 

WM.  WALTKE  &  CO..  ST.  LOUIS.  Sole  Manufacturers. 

BEWARE    OF   IMITATIONS! 


WANTED- 


By  young  man  with  years  of  experience  re 
pairing  locomotives,  position  with  prospect: 
of  foremanship.    Address, 

Locomotive  Engineering 


ffi  SUGGESTION. 

When  you  want   something  reli- 
able 
Ask  for  the  "  Utica"  Gauge. 


UTICA    STEAM    GAUGE    CO. 

70-72  FAYETTE  ST..  UTICA.  N.  Y. 


JL 


Locomotives   Equipped 
with 

Detroit 
J [J  Sight  Feed 
3  Lubricators 

Make  the  Best  Records 
and  show  Least  Expense 

for  Maintenance  and 

Repairs. 

Catalogue  sent  on  application. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 


Steam  and  Water  Packing 

Patented  June  1,    --   . 
Especially  adapted  for  Locom  olive*. 

Never  sticks  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  give  exact  diameter  of  Stiiffin| 

Box  and  Valve  Stem. 

None  pennine  without  this  Trade  Mark. 

THE  GOULD  PACKING  CO., 

EAST   CAMBRIDGE,    MASS 


A.  CHifM*.\,  TmM. 


BUYERS'  FINDING   LIST-  '  ontinutd. 

EMERY  WHEELS. 
M,  Y    I 

ENGRAVINGS 

lew  York. 

FILES  AND  RASPS. 

NlchoUoi  Providence,  R.  L 

FIRE  HOSE. 

ton.  Mass. 
N    v    1  New  York, 

leu  Rabbi  «  York. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shefl  (  o.,  I'hiladelphia.  Pa. 

FLEXIBLE  STEAM  JOINT. 

Moran  Flexible  Steam  Joint  Co.,Loul«vllle,KT 

FLUES  AND  TUBES. 

Allison  Mfg.  Co  .  I'hiladelphia.  Pa. 
Tyler  Tube  &  I'ipe  Co..  Washington.  Pa. 

FORGES. 

Buffalo  Forge  Co  ,  Buffalo.  N\  Y. 
The  Bradley  Co.,  Syracuse.  N.  Y. 

FORGING  MACHINERY. 

William-.,  v.  '        Moline,  111. 

FROGS  AND  CROSSINGS 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 

GRAPHITE. 

Jos.  Dixon  Crucible  Co.,  Jersey  City,  K.  J 

GREY  IRON. 

S.  J.  Meeker.  Newark.  N*.  J. 

HEATING  SYSTEM  FOR  SHOPS. 

Buffalo  Forge  Co. 

HOLLOW  STAYBOLTS. 

Falls  Hollow  Staybolt  Co., Cuyahoga  Falls,  O. 

HYDRAULIC  TOOLS 

Richard  Dudgeon,  New  York. 

The  Watson-Stillman  Co.,  New  York. 

R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

INDICATORS. 

Ashcroft  Mfg.  Co.,  New  York. 

Crosby  Steam  Gage  and  Valve  Co.,  Boston. 

INTECTORS. 

Havden  &  Derby  Mfg.  Co.,  New  York. 

Nathan  Mfg.  Co..  New  York. 

William  Sellers  &  Co.,  Philadelphia.  Pa. 

JACKS. 

E.  C.  Bover,  Dayton.  O. 
Richard  Dudgeon,  New  York. 
Watson  &  Stillman,  New  York. 

LAGGINGS  FOR  LOCOMOTIVES 

H.  W.  Johns  Mfg.  Co.,  New  York. 

LATHES. 

Bement,  Miles  &  Co.,  Philadelphia.  Pa 

W.  D.  Forbes  &  Co.,  Hoboken.  N.  J. 

Gould  &  Eberhardt,  Newark,  N.  J. 

Innes  &  Lamson  Machine  Co  ,  Springfield,  Vt. 

Manning,  Maxwell  &  Moore.  New  York. 

National  Machinery  Co.,  Tiffin.  O. 

Newton  Machine  Tool  Wks.,  Philadelphia,  Pa. 

Niles  Tool  Works  Co.,  Hamilton,  O. 

Pratt  &  Whitney  Co.,  Hartford.  Conn. 

Prentiss  Tool  &  Supplv  Co.,  New  York. 

William  Sellers  A  Co..  Inc  ,  Philadelphia  Pa. 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia.  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  X.  \  . 
Cooke  Loco.  &  Machine  Co..  Paterson.  X.  J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co..  Lima.  O. 
Pittsburg  Locomotive  Works.  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Meh.  Wks..  Richmond,\  a. 
Rogers  Locomotive  Works.  Paterson,  N.  J. 
Schenectady  Loco.  Wks..  Schenectady.  NY. 

LOCOMOTIVE  CASTINGS,  MODEL. 

G.  H.  Olney,  Brooklyn.  N.  Y. 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit,  Mich. 
M.  C.  Hammett,  Troy,  N.  Y. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  York. 
Signal  Oil  Works.  Franklin,  Pa. 

MACHINE  TOOLS. 

Bement.  Miles  &  Co..  Philadelphia.  Pa. 

W.  D.  Forbes  &  Co..  Hoboken.  N.  J. 

Gould  &  Eberhardt.  Newark.  N.  J. 

Jones  &  Lamson  Machine  Co.,  Springfield,  \  t. 

Manning.  Maxwell  &  Moore.  New  York. 

National  Machinerv  Co  .  Tiffin.  O. 

Newton  Machine  Tool  Wks.,  Philadelphia.  Pa. 

Pratt  &  Whitnev  Co..  Hartford.  Conn. 

Prentiss  Tool  and  Supplv  Co.,  New  York. 

William  Sellers  &  Co..  Inc..  Philadelphia.  Pa. 

MALLEABLE  CASTINGS. 

S.  1    Meeker,  Newark.  N.  J. 

MECHANICS'  TOOLS. 

Armstrong  Bros.'  Tool  Co..  Chicago.  111. 

(Continued  on  page'iqb.) 
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METAL  POLISH. 

G.  W.  Hoffman,  Indianapolis.  ln<i. 
METAL  SAWING  MACHINES. 

Armstrong  Mi      C       New  York. 

Newton  Machine  Tool  Works,  Phila     Pa 

Pratt  &  Whitney  Co.,  Hartfora,  Conn. 

Q.  &  C  Co.,  Chicago,  111. 

MILLING  MACHINES. 

Newton  Machine  Tool  Works,  Phila.,  Pa. 
Pedrick  &  Ayei  Co.,  Philadelphia,  Pa. 
Pratt  &  Whitney  Co..  Hartford,  (  oi  o 
Prentiss  Tool  &  Supply  Co  .  New  York. 

MOLDING  MACHINES. 

Tabor  Mfg,  Co..  New  York  City. 

OVER  CLOTHES 

H.  S.  Peters.  Dover.  N.  J. 

PACKING. 

Boston  Belting  Co..  Boston,  Mass. 

Gould  Packing  Co..  East  Cambridge.  Mass. 

11    \V   Johns  Mfir.  Co  ,  N'ew  York. 

Jenkins  Bros..  New  York. 

N   Y   Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

PAINTS. 

Detroit  Graphite  Mfg.  Co  .  Detroit,  Mich. 
H.  W.  Johns  Mfg.  Co.,  New  York. 

PATENTS. 

O.  Knight,  New  York. 

John  Wedderburn  &  Co..  Washington,  D.  C. 

George  P.  Whittlesey.  Washington,  D.  C. 

PERFORATED  METAL. 

A.  J.  Beckley  &  Co..  Meriden,  Conn. 
Harrington  &  King  Perforating  Co.,  Chicago, 

The  Hendrick  Mfg.  Co.,  Ltd..  Carbondale,  Pa. 

PHOTOGRAPHS. 

F.  Moore,  London.  Eng. 

PIPE    THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 
D.  Saunders1  Sons,  Y'onkers,  N.  Y. 

PISTON  RODS. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 

B.  M   Jones  &  Co.,  Boston,  Mass. 
Thomas  Prosser  &  Son.  New  York. 

PNEUMATIC  TOOLS. 

C.  H.  Haeseler  &  Co..  Philadelphia.  Pa. 
Pedrick  &  Ayer  Co  .  Philadelphia. 

U.  S.  Metallic  Packing  Co..  Philadelphia. 

PRESSURE  REGULATORS. 

Foster  Engineering  Co..  Newark,  N.  J. 
Newark  Regulator  Co.,  Newark,  O. 

PUMP  VALVES. 

Boston  Belting  Co.,  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co..  New  York 

PUNCHING     AND    SHEARING     MA- 
CHINERY. 

Williams,  White  &  Co.,  Moline,  111 
R   D.  Wood  &  Co.,  Philadelphia,  Pa. 

PUSH  CARS. 

Kalamazoo  Railroad  Velocipede  &   Car  Co., 
Kalamazoo.  Mich 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

REGULATORS. 

Mason  Regulator  Co..  Boston,  Mass. 

RETAINING  RINGS. 

Ramapo  Wheel  &  Foundry  Co..  Ramapo,  N.V 

RUBBER. 

Boston  Belting  Co.,  Boston,  Mass. 

N.  Y  Beltinir  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

SAFETY  VALVES. 

Ashton  Valve  Co.,  Boston.  Mass. 

Coale  Muffler  and  Safety  Valve  Co.. Baltimore. 

Md 
Consolidated  Valve  Co..  Bridgeport,  Conn. 
Crosbv  Steam  Gage  &  Valve  Co.. Boston.  Mass 
Star  Brass  Mfg.  Co..  Boston.  Mass. 

SANDING  APPARATUS. 

Henry  L.  Leach.  North  Cambridge,  Mass. 
Sherburne  &  Co.,  Boston,  Mass. 

SHAFTING. 

American  Tool  &  Machine  Co  .  Boston.  Mass 
William  Sellers  &  Co..  Philadelphia.  Pa 

SPARK  ARRESTER  PLATE. 

A.  J.  Beckley  &  Co.,  Meriden,  Conn. 
Harrington  '&  King  Perforating  Co..  Chicago, 

Hendrick  Mfg.  Co.,  Carbondale.  Pa. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 

SPRING  STEEL. 

Thomas  Prosser  &  Son,  New  York. 
(Continued  on  page  rqy.) 
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i    BOLT,  NUT 

\  and  SPECIAL  MACHINERY. 

y.  •  t        Complete  Outfits  of  this  Class  of  Tools  for 

R.  R.,  Car  and  Locomotive  Shops  a  Specialty. 
Send  for  Illustrated  Catalogue  '  B.' 


The  National   Machinery  Co., 

TIFFIN,  0.,U.S.A. 


BETHLEHEM^IRON   CO. 

SOUTH  BETHLEHEM,  PA. 

STEEL  RAILS, 

BILLETS  AND  MUCK  BAR, 

STEEL  FORGINGS, 

Hollow    Shafting.     Cranks.     Rolls.    Guns    and    Armor. 
Rough,  Machined  or  Finished,  Fluid  Compressed,  Hydraulic  Forged. 

NEW  YORK  OFFICE :  100  Broadway.  PHILADELPHIA  OFFICE:  421  Chestnut  Street. 

CHICAGO  OFFICE:  Marquette  Bldg. 


OFFICES: 

66  Broadway, 

NEW  YORK 
941   The  Rookery, 

CHICAGO 
319  Commercial  Bldg., 

ST.  LOUIS 


Gould 

Coupler 

Co. 


WORKS: 

Steam  Forge, 

bEPEW.  N.   Y. 
Malleable  Iron, 

DEPEW,  N.  i. 
Cast  Steel, 

ANDERSON,  IND. 


<P*T— 


, 
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GOULD     SRRIIMG     BUFFER      BLOCKS  and 
GOULD     FREIGHT     OAR     OOURLER 


Beveled  Packing  Ring 

Simple,       Self-Supporting, 


Durable, 


Standard. 


American  Balance  Slide  Valve  Co. 

San   Francisco,  Cal.        or         Jersey   Shore,  P» 


LOCOMOTIVE    ENGINEERING. 


I!i7 


THE  STANDARD  STEEL  WORKS  ... 


Philadelphia. 


Jljtjttjt 


TIRES 


^     Wrought  Iron  Centers, 
j*„*    Spoke  and  Plate 
jSSA    Ste€l  Tircd  Wheels. 

REPRESENTATIVES. 

Chicago:  nTZHUGH  &  SPENCER, 
J217  Monadnock  Building. 

St.  Louis  :C.  A.  THOMPSON, 

615  North  Fourth  St. 

Boston :   JOHN  KENT, 

52  Mason  Building. 
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L>000» COMPRESSED  AIR  TOOIS«<*< 


Compressed  Air  Tools 


I 

J 

5 
3 


For  Drilling,  Reaming,  Tapping,  Counter- 
sinking, Expanding  and  Beading  Boiler 
I  lues.  Caulking  and  Chipping  Boilers  and 
Castings,  Sifting  Sand,  Hoisting,  Die 
Sinking,  Scaling  Armor  Plates,  Cutting 
Stay  Bolts,  Carving  Stone,  etc.,  etc.,  etc. 


■J 
I 

'J 
'J 
I 
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C.  H.  Haeseler  Co. 

Manufacturers 

1026-1030  Hamilton  St.,  Philadelphia,  Pa. 

*O0OO0-»  COMPRESSED  AIR  TOOLS  »<-»-<*^-»^<^c*<^<*«r»i 


TAYLOR 


BEST 
YORKSHIRE 


STAYBOLT  IRON 


Axles,  Piston  Rods,  Crank  Pins  and  Forging*  of  all 
Descriptions,  nsed  by  Leading  Ballroada. 


R.MUSHET'S 


SPECIAL  and 
TITANIC 


STEELS 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.    M.   JONES   &   CO., 

Boston,  11  and  13  Oliver  Street.       New  York,  113  Liberty 


TRANE  COMPANY, 

Manufacturers  of  AlR     BRAKES, 

Air  Brake  Repairs, 
Also,  Air  Brake  Pipe,  CHICAGO. 

Air  Brake  Fittings, 


BUYERS'  FINDING  LI8T—  Continued. 

STAYBOLTS. 

■        illi.O. 
B.  M.  Joni         I  .' 

STEAM  GAGES. 

I  r otto  Gage  A  Valve  I 

I 

STEAM  HAMMERS. 

Bemcnt.  Milc*&  Co.,  Philadelphia,  1'a. 
R.  D     ■    i     tt,  New  York 

STEAM  HOSE. 

Boston  Belting  Co,  Boston,  Mass. 

N,  Y.  Belting  &•  Packing  Co  .  New  York. 

Pet-il         i  i  \._-w  York. 

STEAM  PUMPS. 

A  S  Cameron  Steam  Pump  VVorki,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 
Carbon  Steel  Co.,  Pittsburgh.  Pa. 
B   M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son.  New  York1. 
Latrobe  steel  Co  .  Latrobe   Pa 
Sboenberger  Steel  Co..  Pittsburg.  Pa. 

STEEL  SURFACE  CATTLE  GUARDS. 


Kahuna/' 


Railroad   Velocipede  &  Car  Co., 

■o.  Mi,  )i 


STEEL  TIRED  WHEELS. 

Krupp  iT.  Profiler  &  Son.  New  York). 
Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia,  Ha. 

STEEL  TIRES. 

Latrobe  Steel  Works.  Latrobe.  Pa. 
Krupp  (T.  Prosser  &■  Son    New  York). 
Standard  Steel  Works.  Philadelphia.  Pa. 

STEEL  TRUCK  FRAMES. 

Fox  Solid  Pressed  Steel  Co.,  Chicago,  111. 

STOCKS  AND  DIES. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 
Pratt  A  Whitney  Co.,  Hartford,  Conn. 

STREET  RAILWAY  SUPPLIES. 

J.  ('..  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
TIE  PLATES. 

Q.  &  C.  Co..  Chicago,  111. 

TIRES. 

Krupp  (T.  Prosser  &  Son.  New  Yorkt. 
Lairobe  Steel  Co.,  Philadelphia,  Pa. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 
Gould  &  Eberhardt,  Newark,  N    I. 

TOOL  STEEL. 

B.  M   Jones  &  Co.,  Boston.  Mass. 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iron  Co..  Cleveland,  O. 

TURRET  MACHINES. 

Jones  &  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O. 

VALVES. 

Ashton  Valve  Co..  Boston,  Mass. 

Coale  Muffler  and  Safety  Valve  Co. .Baltimore, 

Md 
Crosbv  Steam  Gage  &  Valve  Co.,  Boston, Mass. 
Detroit  Lubricator  Co..  Detroit.  Mich. 
lenkins  Bros..  New  York. 
Star  Brass  Mfg  Co.,  Boston,  Mass. 

VALVES,  REDUCING. 

Foster  Engineering  Co..  N'ewark,  N.  J. 
Ross  Valve  Co.,  Troy,  N.  Y. 

VARNISHES. 

F.  C.  Reynolds.  New  York. 

VELOCIPEDES. 

Kalamazoo  Railroad  Velocipede  &  Car  Co., 
Kalamazoo,  Mich. 

VENTILATORS 

Pancoast  Ventilator  Co..  Philadelphia,  Pa. 

VENTILATING  FANS. 

Buffalo  Fotge  Co. 

VESTIBULES- 

Gould  Coupler  Co..  Buffalo.  N   Y. 
VULCABESTON    AND    TRAIN    PIPE 
COVERING 

H    \V.  Johns  Mfg.  Co.,  New  York. 

WATCHES. 

lohn  J  .  McGrane,  New  York. 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

WROUGHT  IRON  PIPE. 

Allison  Mfg.  Co..  Philadelphia   Pa. 
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The  Improved  Standard  Coupler 


NEW  YORK: 


26 


M.C.  B.  TYPE. 


Cortiandt  St. 

Forged  Steel  Knuckle  and  Locking  Pin.     Only  3  parts.     No  pivot  pin.  STANDARD  COUPLER   CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  a.  p.  DENNIS,  Sec 


THE  POND  MACHINE  TOOL  CO. 


MAKERS   11F 


Powerful  and 

Accurate 
Metal- Working 
Machine 
Tools. 

£ 


PLAINEIELD,  N.  J. 


SEVEN-FOOT  BORING   AND  TURNINO  MILL  WITH   SLOTTING  ATTACHMENT. 

MANNING,  MAXWELL  &  MOORE,  Sales  Agents, 


NO.    in   AND   113   LIBERTY   STREET, 

NEW  YORK 


No.  60  South  Canal  Street, 
CHICAGO.  ILL. 


No.  424  Telephone  Building, 
PITTSBURGH,  PA. 


Consolidated  Safety  Valve  Co. 


SOLE    MANUFACTURERS 


RICHARDSON  -  ASHCROFT 

Pop  Safety  Valves 

They  are    adopted   as  the   Standard  on  leading 
Railroads. 


Made  under  the  Well-known  Richardson  ' 
and  ashcroft  patents. 


Best  Muffler  Made. 

Sample  sent 
on  trial. 

OFFICES    AND    SALESROOMS: 

in  Liberty  Street,  NEW  YORK.       60  So.  Canal  St.,  CHICACi ) 
424  Telephone  Bldg.,  PITTSBURGH,  Pa. 
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Lead  Screw  Stay-Bolt  Cutter. 

This  is  the  machine  that  Jim  Skeevers  used  to  cut  his  accurately-threaded 
stay-bolts.  We  make  them  single  headed  as  well,  but  where  much  threading  is 
done  the  two-head  machine  is  best — one  man  runs  both  heads. 

Perfectly  true  to  pitch,  threads  cannot  be  made  on  a  bolt-cutter  that  depends 
on  the  die  to  pull  the  work  into  the  head — a  lead  screw  does  the  business. 

This  machine  will  remove  at  one  cut  as  much  stock  as  a  good  lathe 
will  take  in  ten  cuts.  It  will  thread  bolts  up  to  40  inches  in  length,  from  3-8 
inch  to  J  1-2  inches  in  diameter,  either  right  or  left  hand  threads,  and  tap  to  match, 
and  make  true  threads  all  the  length  of  the  bolt  all  the  days  of  the  year. 

The  "Acme "  head  and  dies  are  an  important  feature  of  all  our  bolt 
cutters.  We  guarantee  stay-bolts  from  this  machine  as  perfect  in  lead  as  can 
be  cut  on  a   lathe. 

Ask  for  Skeevers'  Catalog. 

The  Acme  Machinery  Co. 

Cleveland,  Ohio. 
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Can  You  Figure,  Accurately, 

The  Resistance    of    Any    Given    Train   at 
Any    Speed   on  Any    Grade  ? 


Can    you    tell   what   a  locomotive   of    known    draw-bar  pull   can   haul   on   any 
grade  at  any  speed  ? 

Can  you  figure  the  problem  : 


Total  Resistance  in  Tons  =  mQ  (—  +  ^ 


Cox's  Train  Resistance  Computer 
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Copyright  1896.  1>J   W1LL1A5I  COX.  178  Greenwich.St.,  New  York. 


Here  is  a  computer  that 
does  all  this  instantly  and 
never  makes  a  mistake. 
Complete  directions  with 
each  computer.  This  and 
the  Tractive  Power  Com- 
puter should  be  in  the 
hands  of  every  transporta- 
tion officer  of  a  railroad, 
and  every  mechanical  man, 
from  engineers  up.  Even 
if  you  can  figure  up  all 
these  problems,  what's  the 
use  ?  Save  time  and 
brains. 


AAA 


Bound  in  Cloth  Boards,  $1.00 
Bound  in  Leather  Cases,    1.50 


AAA 


Locomotive   Engineering, 

256    Broadway,    New   York. 


LOCOMOTIVE    ENGINEERING. 


Can  You  Figure  the  Tractive  Power  of 

a  Locomotive? 


Are  you  always  sure  of  your  figures  ? 


The  Formula :     Tracti£e  P°wer  *" 

rounds, 


Can  you  easily  figure  the  ef- 
fect on  the  power  of  a  Locomo- 
tive of : 

A  change  in  size  of  drivers  ? 

Of  increasing  the  mean  ef- 
fective pressure? 

Of  enlarging  the  diameter  of 
cylinders  ? 

Of  changing  the  stroke? 


This  little  device  figures  all 
this  instantly,  and  never  makes 
a  mistake. 

Full  directions  with  each 
computer. 

Simple,  accurate   complete. 


Bound  in  cloth  boards,  $1.00 
each;  in  leather  case,  $1.50. 
Sent  by  mail. 


n      p       Often  Puzzles. 


[ 


Locomotive  Tractive-Power  Computer. 
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Time  Saver. 
Mistake  Preventer. 
Good  Thing. 


Locomotive  Engineering, 

256   Broadway, 

New  York. 
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United  States  Metallic  Packing  Company 
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United  States  Metallic  Packing  Company. 
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Portable  Pneumatic  Tapping 

Reaming  and  Drilling 

Machine, 


Q. 


(Patented  Aug.  13,  1895.) 


Can  be  Operated 
by  Steam  or  Com- 
pressed Air. 

Multiple    Cylinder 
type  of  Motor. 
Simple  in  Construc- 
tion, Few  Parts  and 
Durable. 


We  will  guarantee 
its  Economy  and 
Durability. 

Not  of  the  Rotary 
type  of  Motor. 
No  Connecting  Rods, 
No  Eccentric  Rods, 
Nothing  to  Get  Out 
of  Order. 


No.  00.  Breast  Drill,  weight,  15  lbs.,  0  to  i  8    Drill.     No.  0.  Screw  Feed  Drill,  weight,  25  lbs  i8  to  I 
No.  I.  Screw  Feed  Drill,  weight,  48  lbs.,  I  to  2    Drill  (Taps  or  Reams,  \yA"  hole). 


Drill. 


Metallic  Packing  for  all  Kinds  of  Service. 
Chouteau  Pneumatic  Hammer. 

Gollmar  Locomotive  Bell  Ringer. 

Dean  Pneumatic  Sander. 


L 


United  States  Metallic  Packing  Co., 

427  North  13th  St.,  Philadelphia,  Pa. 


IB 
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United  States  Metallic  Packing  Company. 
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United  States  Metallic  Packing  Company. 


Smillie  ZLE 


Coupler 


^  <%  THE  SMILLIE  COUPLER  &  MFG.  CO., 


TRADE.' 

COUPLES  BY  SLOW  IMPACT. 

MARK. 


91  Clay  Street,  Newark,  N.J. 


New  York  Office:  39Cortlandt  Street. 


HAS  ONLY   FOUR  PIECES. 


LOCOMOTIVE    ENGINEERING. 


208 


BOOK    DEPARTMENT. 

Cash  must  accompany  order.    A'o  books  sent  C.  (>.  D.     Give  name  of  book  and  authot ,  and  we  can  furnish  any  book  wanted.     The  list 
below  is  especially  recommended  for  mechanical  readet  ..     .  ///  books  tent  by  mail  free  for  price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering,  256  Broadway.  New  York. 


a  Catechism  <•'  '  lie  Steam  Engine.   John 

Bourne    1886.    Oi i'  the.  very  best  beginners 

hooks  on  the  steam  engine  that  has  ever  been 

writ  leu.    Question  anil  answer  style  $'4.O0 

Air-Brake  Catechism.  Conger.  1895.  This 
Is  Conger's  "Air  Brake  and  Signal  Instructions" 
rewritten  and  improved,  containing  the  air-brake 
and  signal  Instructions  approved  by  the  Master 
Ceu  Builders'  anil  Master  Mechanics'  Associations  ; 
also  the  standard  list  of  questions  for  air-hrake 
Instruction.  This  is  the  latest  and  best  book  on 
air  brakes.    Issued  November  1,  1895.    Price.  .*5c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket $1.00 

Alexander's  Ready  Reference.  Alexander. 
1892.  A  flrst-class  work.  Tells  what  to  do  In  al- 
most any  kind  of  breakdown  on  the  road $1.50 

A  Library  of  Steam  Engineering.  Feh- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  In  plain  figures.  No  "  higher  "  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    8u0  6J4  x  9>4-iuch  pages $5.00 

A  Practical  Treatise  on  the  Steam  En- 
gine.  Arthur  Rigg.  188S.  An  excellent  treatise 
on  the  construction  of  t lie  steam  engine.  Contains 
a  few  simple  formulas.  Expensive  but  worth  the 
money.  318  8}£xll-iiu-h  pages;  200  illustrations 
and  91  full  page  plates $10.00 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  anil  Economical 
'Working.  Robert  Wilson.  1889.  A  standard 
Knirlisii  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.  %  4')?4i4  x7-in.  pages;  108  illustrations. $'4.50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance. The  best  book  published  on  signals. 
877  pages,  6"  19'.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers.     W.  H, 

Ford.  1888.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  283  4xf^ineii  pages ; 
134  illustrations  $1.00 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool $  1 .00 

Catechism  of  the  Locomotive.  Forney. 
1890.  Enlarged.  Illustrated.  50.000  sold.  Every 
beginner  wants  it,  and  every  locomotive  engineman 
ought  to  have  it.    800  &%  x  8-inch  pages $3.50 

Combustion  and  Smoke  Prevention  on 
Locomotives.  .Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know 35c. 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  in 
use $3.00 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mission and  Application  of  Compressed 

Air.  Frank  Richards.  1895.  About  the  only  book 
in  print  that  supplies  the  information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  5x?V^inch  pases  25  illustrations  and 
diagrams,  with  many  useful  tables $1 .50 

Discipline  Without  Suspension.  Brown. 
1896.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator ;  full  data 10c. 

Diseases      of     the      Air-Brake    System. 

Synnestvedt.  1894.  Tells  how  to  find  and  repair 
every  defect  that  the  air-brake  system  is  liable  to 
have $1.00 

Elementary  Manual  on  Steam  and  the 
Steam  Engine.  Andrew  Jamison.  Intended 
specially  for  beginners  in  the  science  of  steam 


engineering.  Contains  problems  to  be  worked  out 
by  the  student,  and  1  a  hi  Ipful  book,  852  4Wx7!4- 
Inoh  pages  ;  numerous  Illustrations, $i.40 

Elementary    Treatise    on     Mechanics. 

Willi: I.  Peek,    A  g 1  1 k  on  the  th.  orj  ol 

mechanics,  Designed  especially  for  students  In 
sell,,. .is,  hui  useful  to  others,  especially  tho 

have  some  knowledg thematli      S96  1'        ' 

Inch  pages;  179 Illustrations i»i.".o 

Knglnemen'g  Guide,  Time  and  Pocket- 
Book.  Klnne.  1892.  Rulesof  procedure  In  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket $1.00 

Enginemen's  Pocket  Companion.  Booth. 
1895.  Contains  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine- 
men $1 .00 

Evolution  of  the  Air  Brake.  Synnestvedt. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  conception  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day $1.00 

Hand     Book    of    Practical    Mechanics. 

Chas.  II.  Saunders.  This  I k  is  designed  especi- 
ally for  use  in  the  simp  ami  drafting  room,  and 
contains  very  many  rules,  tables  ami  simple  formu- 
la? for  the  solution  of  such  practical  problems  as 
are  constantly  coming  up  in  the  shop.  It  contains 
much  valuable  information  for  shop  men.  and  is  an 
excellent  book  for  the  shop.  116  6J4  x  4-inch 
pages $1.00 

HaswelTs  Engineer's  Pocket-Book 

Probably  the  beet  authority  in  engineering  mat 
ters.    Rules  for  almost  everything $*.00 

Heat  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat,  and  one  which  no  one  who  de- 
sires to  understand  the  subject  can  afford  t<i  miss 
reading.  Interesting  and  instructive.  591  5x?H- 
inch  pages  ;  125  illustrations. $4.50 

How  to  Save  Money  in  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    SO  6x9-in.  pages    35c. 

Indicator  Practice  and  Steam  Engine 
Economy.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x7J4inch  pages;  45  illustrations.  .$'4.00 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Link  and  Valve  Motions,  w.  S.  Auchln-1 
closs.  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newlv  revised.  138  8-)i  x  s^-incb  pages ;  52  illustra- 
tions  $a.oo 

Locomotive  Catechism.  Qrimshaw.  1894. 
Latest  book  out.  Contains  1.300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
Illustrated $8.00 

Locomotive  Engine-Running  and  Man- 
agement, Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  4*4 xT>4  inch 
pages $8.00 

Locomotive  Mechanism  and  Engineer- 
ing.   Reagan.    1894.    By  a  practical  locomotive 

engineer.    Up  to  date.    A  good  book $9.00 

b 

Locomotive  Running  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4  x  534-inch  pages 50c. 

Machine  Shop  Arithmetic^  Colvin  4 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50c. 


Modern  Locomotive  Construction.  Illus- 
trated, Meyer.  1892.  Tells  how  to  design,  figure 
out  and  make  every  part  of  a  1-.  A  work 

of  reference,  especially  valuable  to  draughtsmen 
and  those  in  charge  of  building  and  repairs.  Large 
and  elaborate.    858  9 x  14-inch  page*  $10.00 

Practice    and    Theory    of  the    injector. 

Kneass.  1894.  The  only  complete  work  on  the  In- 
jector yet  published.  All  about  all  kinds  of  inject- 
ors,   132  6*4x9- Inch  pages  $i.so 

Progressive  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  1893. 
Three  hundred  questions,  and  answers  to  them,  on 
firing  and  running  locomotives.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
0-inch  pages 50c. 

Simple  Lessons  in  Drawing,  for  tho 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  Instruments.  The  rudi- 
ments of  drawing  In  the  best  form.  83  4x6t£-inch 
pages 50c. 

Slide  Valve  Gears.    1    A.Balsey.    1890.    Full 

of  diagrams,  but  no  mathematics.    Hakestl 
ralveas plain  aswords  can  <i"  it.    185  5x' 

pages  ;  79  illustrations $1 .50 

The    Elements   of   Machine    Dealgn.     W. 

i'.  I'nwin.  The  standard  all  around  treatise  on 
machine  design.    Contains  considerable  algebra, 

but  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra. 

Part  I.  General  Machinery.  459  i^ifA  inch 
pages;  304  Illustrations $4.00 

Part  II.  Steam  Engine.  291  4H  x6?$-inch  pages; 
$1.50 


1892.       174  illustrations. 


The  Mechanical  Engineer's  Pocket 
Book.  Kent.  1895  A  reference  book  of  rules, 
tables,  data  and  formulae  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The    Mechanics   of  Machinery.     Alex.    B. 

W.  Kennedy  A  standard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign. Useful  to  all  students  of  machinery,  but 
requiring  some  knowledge  of  mathematics  to  be 
fully  understood,  652 4)^ x 7-inch  pages:  374  illus- 
trations  $3.50 

The  Modern  Machinist.  Usher.  1895.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods. Illustrated  by  257  engravings.  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  every  me- 
chanic should  have.    322  4?^x7?i-in.  pages.  $!J.50 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
An  introduction  to  the  study  of  theoretical  me- 
chanics. Clear,  easily  understood.  Good  book  for 
beginners.  Numerous  problems  to  be  worked  out. 
264  4J^x7J4-inch  pages $1.0O 

The    Steam    Engine.     Geo.   C.  V.   Holmes. 

1895.  An  excellent  English  treatise  on  the  con- 
struction of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  528  4^x6*4 -inch 
pages ;  212  illustrations $  4.0O 

Treatise  on  the  Richards  Steam  Engine 
Indicator  and  on  the  Development  and 
Application  of  Force  in  the  Steam  En- 
gine. Chas.  T.  Porter.  1891.  Although  a  non- 
mathematicai  book,  it  gives  an  excellent  outline  of 
the  philosophy  of  the^  steam  engine.  It  is  hard 
reading  and  should  be  attempted  only  by  those 
who  mean  business.    285  534x8*4 -inch  pages.  S3. 00 

Ways  and  Means.  Formetal  workers. model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  out  correspond- 
ent, A.  11  Cleaves  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
operations.  Very  many  things  will  be  found  in  it 
of  great  value  to' everv'machinist.  tool  maker  and 
draftsman.  158  &£x 7-inch  pages;  126 illustrations. 
Price 91.0O 
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LOCOMOTIVE    ENGINEERING. 


the  Cower  goupler 


THE    MOST    PERFECT    M.    CB.     COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


Always  Operative.  Prompt  and  Sure  in 
Coupling.  The  Only  Reliable  Knuckle 
Opener.     Send  for  Descriptive  Pamphlet. 


The  long  and  varied  experience  of 
this  company  In  designing  mal- 
leable Iron  parts  insures  the  best 
possible  results  to  our  customers. 


Malleable  Iron  Castings  The  use  of  maUeaH«  ir°n  in  car**,* 

frtr    Rlilrtvl    llt&  construction   gives   increased    strength 

I VI     1\ ill  1 1  WIU    \%9\  while  lessening  the  weight  from  40  to 

50  per  cent.     Correspondence  on  this  subject  is  invited  and  sample  castings 
will  be  furnished  to  railroads  interested.   jtj*******„*j***jt.Mj*j*jtj*j* 

The  National  Car  Door  Fastener,-.**  The  National  Center  Plate,!**  The  National  Journal  Box, 
The  National  Journal  Box  Lid,  J*  Coffin's  Sill  and  Brake  Block  Pockets.  •.**  Eubank  Car  Door. 

RAILWAY  DEPARTMENT, 


Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

1525  Old  Cohnv  Buildine.  CHICAGO. 


THE 


0- 


CORRESPONDENCE  SOLICITED. 
LOU.  D.  SWEET,  Qen'l  Mgr. 


A  MS  Automatic  Coupler 

is  rapidly  gaining  favor  with  Railroad 
Managers.  Its  simplicity,  cheapness  and 
durability,  and  the  fact  that  it  works  with  old  link 
and  pin  couplers — with  which  the  majority  of  cars 
are  yet  equipped  —  makes  it  desirable  for  all  re- 
newals and  repairs.  It  is  strong  and  has  few  parts. 
Conforms  to  the  U.  S.  Law,  and  is  a  cheaper 
and  better  coupler  than  the  vertical-hook.  Any 
road  can  afford  to  put  the  Sams  on  its  old 
equipment.  We  give  systems  the  right  to  make 
and  use  drawbar  and  lever  attachments,  and  sell 
them  the  pins  at  $1.00  each. 

Cast  Iron  Bars  weigh  about  185  lbs.; 
Malleable,  135  to  140  lbs. 

Can  furnish  Malleable  Bars  at  $4.25  each,  F.O.  B.  Chicago. 

Pins,  $1.00  each,  F.  O.  B.  Detroit. 


SAMS  AUTOMATIC  GOUPLER  CO.,  516  Equitable  Bldg.,  Denver,  Gol. 


New  York  Office, 
Taylor  Building, 
39  Gortlandt  St. 


J     BEMENT,  MILES  &  CO. 

?K  PHILADELPHIA,  PA. 


Chicago  Office, 

1534  Marquette  Bldg, 
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MANUFACTURERS  OP 


Metal  Working  Machine  Tools. 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards. 

Boiler  Shops,  Bridge  Works,  etc. ,  etc. 


STEAM  HAMMERS. 


Steam  and  Hydraulic 

RIVETING  MACHINES 


LOCOMOTIVE    ENGINEERiNv 


Westinghouse  Electric  &  Manufacturing  Co., 


MdnufrH  lur'-rs  of 


PITTSBURGH,  PA. 


The  Tesla  Polyphase  Alternating  System  of  Electrical 
Transmission,  by  which  Power,  Incandescent  and 
Arc  Lighting  may  be  Supplied  from  the  Same  Circuit. 


m 


Standard  Systems  for 
Electric  Light  and 
Power  Distribution  in 
Cities,  Factories, 


New  York,  120  Broadwtiy. 


Boston,  txchnnge  Building.  Pittsburgh,  Westinghouse  Building.       f^f^rtft<4,ftr,ffr,rfrtfxtr,f>tr1f>tr, 

Buffalo,  N.Y.,  8  Erie  Co.  Bank  Bldg.  St.  louis,  American  Central  Bldg. 

Charlotte,  N.C.,  36-38  College  St.  San  f  ram  isco,  Mills  Building. 

Chicago,  New  York  life  Building.  Syracuse.  N.Y.,  Bastable  Building. 

Philadelphia,  Girard  Building.  Tacoma,  Wash.,  102  S.  10th  Street. 


t     Mills  and  Mines. 


ftr> 


Westinghouse  Electric  Co.,  Ltd., 

32  Victoria  Street,  I Ion    S.W.,  Fnaland. 

Avenue  de  I'Opera,  Paris,  Trance. 


^n    The  Westinghouse  Electric  Railway  System,  which  is  the 
,jf„    Most   Durable,  Economical    and    Efficient  on  the    Market. 


For  Canada,  address, 

AHEARN  4  S0PER,  Ottawa,  Ont. 


The  Pratt  c£  Whitney  Co., 

HARTFORD,  CONN.,  U.  S.  A., 

MANUFACTURERS  OP 

STANDARD   CYLINDRICAL  SIZE   and   TJ.  S.  STANDARD    THRKAD   GAUGES. 

Special  Gauges  of  every  variety  of  interchangeable  production. 

REAMERS,  TAPS   AND   DIES. 

In  all  usual  styles  for  Machinists,  Pipe  Fitters  and  Boiler  Makers. 

Renshaw  Ratchet  Drills,  Combination  Lathe  Chucks,  Die  Stocks,  Bolt  Cutters, 

Lathes,  Planers,  Drilling:,  Milling,  Profiling,  Cutter  Grinding,  Die  Sinking, 

and  Drop  Forging  Machines,  Forging  and  Trimming  Dies. 

MONITOR  MACHINES  FITTED  WITH  TOOLS 

Jbr  finishing  to  Sample.    Screws,  Studs,  Locomotive  Fittings,  Plumbers'  and  Gas  Fitters'  Brass  Goods. 
CATALOG VE  L  SEXT  Off  APPLICATION. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS  — 


NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Power. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR    CATALOG. 


THE   ARMSTRONG   MFG.   CO. 


No.  3  Machine. 


BRIDGEPORT,  CONN., 

104-116  Knowlton  St." 


NEW  YORK, 
139  Centre  St. 


LEONARD  &  ELLIS. 


Trade 


Mark. 


OILS  FOR  RAILROADS. 


has  long  been  used  on  many 

VALVOLLNE  of  the  leading  railroads  in  this 
Jtjt  OIL  J*«"*  country  and  abroad.  It  has  no 

TT^-rrr-rT.^TT  equal  in  quality  and  mileage. 


W.  A.  BOYDEN,  General  Agent, 
J  57  Chambers  Street,  NEW  YORK- 


Spark  Arrester  Plate. 


i  :  i  : 

»  i  ■  ■■ 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 


CARBON  STEEL  COMPANY,  httsburqh.  pa. 

MANUFACTURERS  OF 

OPEN   HEARTH   3T  E  E  L  PLATES  F0R  ALL  PURP0SES- 

SPECIALLY   SUITED    FOR    LOCOMOTIVE    FIREBOXES    AND    BOILERS. 

FARTICUliARS    SSNT    OPff     APPLICATION. 


909  Havemeyer  Bldg.,  New  York. 


1413  Fisher  Bldg.,  Chicago. 


505  Union  Trust  Bldg.,  St.  Louis. 


THE  BAKER  CAR  HEATERS 

SINGLE  AND  DOUBLE  CIRCULATION. 

Jointless,  Flexible,  Steel  Fire-Proof, 

^l\;c    atucd    ctvi  cc  Impossible  to  break  them. 

rlVfc,    UIHbK    MY  Lcb.     Impossible  to  burn  a  car  with  them. 


Special    Fittings   for   Baker   Heater  Work 
Perfected  Jointless  Safety  Vent. 


MADE   AND   SOLD 
ONLY   BY 


WILLIAM  C.  BAKER, 

(Successor  to  baker  heater  Co.) 

143  Liberty  Street,    New  York, 
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LOCOMOTIVE    ENGINEERING, 


TheNew"  NATHAN 

(Ske  Illustration",  and 

MONITOR  INJECTORS 
LOCOMOTIVES. 

"NATHAN"  SIGHT-FEED  LUBRICATORS. 

.For  Locomotive  Cylinders  and  Air  Brakes. 
STEAM   FIRE  EXTINGUISHERS. 

For  Switching  and  Yard  Engines. 

BOILER    WASHERS, 

Road  and  Guide  Oil  Cups,  etc. 
SEND   FOR   DESCRIPTIVE   CATALOGUES. 

NATHAN  MANUFACTURING  CO., 

92  &.  94  Liberty  St.,  New  York. 

Western  Office,  117  4  119  VAN  BUEEN  STEEET,  CHICAGO,  ILL. 


Bradley 
Forges 


FOR  HARD  COAL  AND  COKE. 


THESE  FORGES  will  heat  irons 
fast  enough  to  keep  a  hammer-man 
busy,  and  have  features  that  make  them 
the  best  on  earth. 

Patent  Arch  Top 

That  Cannot  Sag. 

Rocking  Grate 

Insures  a  Clean  Fire. 

Dumping  Ash  Pan, 

Air  Box  Always  Free. 
7  SIZES.     SEND  FOR  PRINTED  MATTER. 

The  BRADLEY  CO. 

SYRACUSE,  N.  Y. 


ADVANTAGES  OF 

THE  MORAN  FLEXIBLE  JOINT 

For  a  Steam  Heating  Connection 

Between  Engine  and  Tender. 

ALL  METAL  CONNECTION. 

ABSOLUTELY    FLEXIBLE. 

Positively  Steam  Tight  under  ANY  Pressure. 

Indestructible  Short  ot  Wreck.    No  Delays.    No  Repairs. 
First  Cost  is  the  Only  Cost.  . 

STEAM,    OIL,    HOT    ASHES,   OR    DIRT, 

does  not  affect  its  life. 

MORAN  FLEXIBLE  STEAM  JOINT  CO.,  Inc'd. 

HENRY  U.  FRANKEL,  President. 

149  THIRD  ST.,  LOUISVILLE,  KY. 


Sectional  View  of  Standard 
Railroad  Joint,  showing 
Automatic  Relief  Trap. 


THIS  CUT  SHOWS  OUR 

Duplex  Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 


SEND  TOR  CATALOGUE. 


RAND  DRILL  CO 


100  Broadway,  New  York. 
1328  Monadnock  Block,  Chicago. 


A  Full  Line.    Over  300  Sizes. 

PUNCHES 

AND 

SHEARS 

FOR 

R.  R.  SHOPS 

i 


WILLIAMS,  WHITE  &  CO., 


MOLLNE,  ILL.,  U.  S.  A. 


.^%<%<\ 


Makers  of  JUSTICE  HAMMERS, 

AUTOMATIC  COAL  CHUTES  FOR  COALING  LOCOMOTIVES, 

BULLDOZERS,  DROP  HAMMERS, 

STEAM  HAMMERS,  PUNCHES  AND  SHEARS, 

EYE-BOLT  MACHINES, 

TAPER  ROLLING  MACHINES. 


Write  for  fully  illustrated  descriptive  circulars 
and  catalogue  of  Double,  Single,  Angle -Bar, 
GangrHorizontal,  Twin,  Boiler.  Spacing,  Gate 
MuUiple,  Belt,  and  Steam-Driven  'Puncnes  an<5 
Shears. 

THE  LONG  &  ALLSTATTER  CO. 

HAMILTON.  OHIO,  U.S.A. 


LOCOMOTIVE    ENGINEERING. 


.">; 


Stow  Flexible  Shafts 


TRFDERIC  SCHOIT, 

Proprietor, 

26th  &  Callowhill  Sis., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 


Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES. 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc. 


GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Engine,    Coacn   and    Car    Oils, 

the  Standard  Lubricating  Oils 

of  America* 

SAFETY,  SPEED  and  ECONOMY  are  the  results  of 
the  use  of  Galeua  Otis.  COLD  TEST,  10  to  15  BELOW 
ZERO.  These  oils  do  not  freeze  In  the  coldest  weather, 
while  they  are  adaptable  to  the  hottest  climates. 

In  the  use  of  Galena  Oils  there  is  an  entire  freedom 
from  hot  boxes,  except  when  these  are  caused  by  me 
Ohanlcal  defects. 

The  adoption  of  Galena  Oils  as  standard  railway  lu 
bricants  by  a  large  majority  of  the  leading  railways  of 
this  country  is  an  evidence  of  their  superiority,  while 
the  fact  that  the  same  roads  use  these  oils  to-aay  that 
used  them  more  than  20  years  ago,  is  an  evidence  o* 
their  uniformity  from  year  to  year  and  year  In  and  out. 

Galena  Oils  are  in  exclusive  use  upon  three  continu 
ous  lines  from  Boston  and  New  York  to  the  Pacific 
coast,  and  upon  one  continuous  line  from  the  City  of 
Mexico  to  New  York,  thusdemonstriitiuLT  their  adapta- 
bility to  all  temperatures  and  climates.  Being  entirely 
tree  from  gum,  these  oils  are  not  affected  by  dust  and 
•and  as  other  oils  are. 

We  also  furnish  our  customers  SIBLEY'S  PERFEC- 
TION VALVE  OIL,  which  is  also  used  exclusively  upon 
ft  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Charles  Miller,  President, 

OmcAao  Branch  Office,  Franklin,  Pa. 

Phoenix  Building,  138  Jackson  St. 


Link-Belt 
Ens 


NICETOWN,  PHILA. 
Design  and       49  Dey  St.,  NEW  YORK, 
Erect 

Locomotive  Coaling  Stations 

and  Supply 

Coal  and  Ashes 
Handling  Machinery, 


To  meet  any  conditions. 

Wegtern  House: 

LINK-BELT  MACHINERY  CO., 

CHICAGO  and  NEW  ORLEANS. 


FOSTER 
FOSTER 
FOSTER 
FOSTER 


Pressure  Regulators. 

Reducing  Valves. 
Air=Brake  — 

Pump  Governors. 
Inside  Boiler  Checks. 


THE3 


FOSTER  ENGINEERING  CO., 

NEWARK,  N.  J. 


ALLISON   MFC.  CO., 

MANUFACTURERS  OF 

FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


i»hiij-a.ide:31iI>3eii-a.,  :e»-a.. 


THE  SARCA* 

^COMPANY  1 

OLD  COLONY  BLDG^^^ 

py^CHICAGO  ILL.^^v 

I w.^^m.    ST- LOU  IS,       ^^hLm 

^■aB               mm^1          *      ^^ftJWi 

\Lfr        ^CINCINNATI.  ■■   11 

mm         r**^F 

\L^^^\  5AN  FRAMCISCOHLJI 

{jipB     1   -HHL 

JjmT^mmm    ST.  PAUL,         tffll 

H^^»w^»     TACOMA,       If 

■■■™       ■■■■■i     lrVI 

JlV     IT   PORTLAND.   BujU 

STEEL.  Xa 

'VjBRAKE®* 

CASTINGS^"1 

"^  SHOES 

Locomotive 

BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


Plates  up  to  118  inches  in  width 


SHOENBERGER  STEEL  CO 


PITTSBURGH,  PA. 


PHILADELPHIA,   PA. 

LABOR-SAVING  TOOLS  for  LOCOMOTIVE  SHOPS 

CRANES. 

PLANERS. 

TOOL  GRINDERS, 

BORING  AND  TURNING 
MILLS, 

DRIVING  WHEEL  LATHES, 

VERTICAL,  HORIZONTAL 
DRILL  PRESSES. 

LOCOMOTIVE  TURN- 
TABLES, 

MILLING  MACHINES. 

STEAM  HAMMERS.! 

AXLE  LATHES.: 

CRANES. 

Injectors  lor  Locomotives. 
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Boston  Belting  Co. 


JAMES    BENNETT    FORSYTH,   Manufacturing  Agent  and  General  Mdn i. 

MANUFACTURERS  Or 

Air  Brake,  Steam  and  Water  Hose, 

AND 

RELIABLE,  DURABLE,  ECONOMICAL 

boston  DiiDDrD  rnnnc  nEWyork: 

J->d.  25S  and  Ji.ci  Devonshire  Street.  |\  I        IB  B  R  I      t\         111   II   II  F  a    »  ""'  '"-'  Reade  Street. 


CHICAGO : 

'09  Madison  Street. 


FOR 

RAILWAY   EQUIPMENT. 


SAN  TRANCISCO: 
24  Fremont  St. 


PEDRICK  &  AYER  CO.  ^SSSjr 

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

da 


COMPOUND  AUTOMATIC  AIR  COMPRESSOR-Driven  by  a 

belt,  regulates  itself  au 
tomatlcally,  malntaln: 
Ing  the  pressure  within 
three  pounds  at  any  de- 
sired  point ;  compound- 
ed and  water  jacketed  ; 
will  supply  air  at  less 
than  ball"  the  cost  for 
fuel  of  brake  pumps. 
Runs  only  so  long  as  air 
Is  being  used.  Delivers 
44  cubic  feet  of  free  air 
per  minute. 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


¥ 
¥ 
¥ 


Requires  no  attention  but  oiling,  and  but  little  ol  that.    Case  Dust-Proof. 

¥¥¥¥¥¥¥¥*¥  *V¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥W¥ 


•  •  •  • 

We  make  a  Specialty  of  Tools  for  Railroad 
Repair  Shops. 

EVERYTHING  IN ' 

AIR-LIFTS,  CRANES,  DRILLS,  ETC. 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SLOTTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
'96  Catalog. 


BY 

USING 


garland's  £n$Si$b  Uarni$lK$ 


You  keep  your  cars  on  the  road  longer,  thereby  effecting  a  large  saving. 

F.  C.  REYNOLDS,  Sales  Agent  for  United  States  and  Canada. 

4  Gold  Street,  New  York. 


STAR  BRASS  MANUFACTURING  CO. 

CHAS.  W.  SHERBURNE,  President. 

MANUFACTURERS  OF 

Star  Improved  Locomotive  Steam  Gages. 
Star  Improved  Locomotive  Pop  Safety  Valves, 

MUFFLED   OR   PLAIN. 

Victoria  Car  Lamps,  standard0appL?ances. 

The  Star  Steam  Gages  are  the  only  Non-corrosive  Gages  made,  also 
the  onlv  Gages  fitted  with  our  Patent  Corrugated  Seamless  Drawn 
Spring'Tube,  which  for  its  non-setting  qualities  is  unequaled. 

-31    to    39    LANCASTER    STREET,    BOSTON,    MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 


Fur  sanding  the  track  instantly  when  brake  is  applied,  and  by 
sand  blast  in  starting  or  hand  blast  only. 

SHERBURNE    &    CO., 

No.  53    OLIVER    STREET,  BOSTON,    MASS* 
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Plain  miller 


••• 


Cylindrical  Column 
Design,  with  and  with- 
out back  gear. 


••• 


Adapted  to  the  require- 
ments of  the  modern 
Railroad  shop. 

•»* 
A  modern  Milling  Ma- 
chine at  a  fair  price, — 

plain,  honest,  efficient. 

••• 

You  cannot  afford  to  use  a  planer  on  work  this 

tool  will  handle. 

••• 

Price  List,— Without  Back  Gear,  $600.00; 
with  Back  Gear,  $680.00. 

Ask  for  particulars  on  these  Milling  Machines.     Sent  free. 

•  •• 

W\  D.  FORBES  &  CO., 

1307  Hudson  Street,  two  blocks  from  14th  Street  Ferry, 

HOBOKEN,  N.  T. 


m 
m 

>Pjs> 

'/Ml 

:t/Lv 


is/is 


FIRST  AND  LAST^* 

Rubber  mats  and  treads  have  found  a  pi 
nenl    place  on  aisles,    platforms  and   Btep 


Xhej    add  rtd  cleanliness      that 

know;  l.ut  have  you  noticed  the  differ* 
in  weai   I"  i  ••'■'  en  one  matting  and   anoth<  i 
[f  the  rubber  is  tough  and  elastic,  it  gives  to 

gas 

the  foot,   without  breaking.     A   brittle  com-  £'&' 

pound  looks  just  as  well,  but  stands  up  too  £}J| 

stiffly  ;    the-   foot    strikes    i  eavily,    and     the  )£& 

&&■ 
heavier  it  strikes  the  shorter  the  life  of  the  g 

matting.     Elastic  rubber  is  expensive  -that  •*«•} 

explains  the  first  cost  of  our  matting.  But  it  ggfe 

wears  — that    explains    the   last   cost.  THE 

FIRST     IS     ONLY     APPARENT,  THE 

LAST.  IS    REAL    -which   do   you   prefer? 

9M 


NEW  YORK  BELTING&  PACKING  CO.LTD. 


PIONEERS  AND  LEADERS, 25  PARK  PLACE. 


Vs&L 


Coffin  Toughened  Process 

:,^s®2ig«as«s&7>;,-ioiv-o  r^. .w,^,^  o,';<o  ^.r^  ,?\ r^,r?>^  ^^,^,^  ■-^    DrivinQ,  Truck,  Freight 


and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods -*■ 

ALSO  SOFT  STEEL  ARCH  BARS, 

Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street.  NEW  YORK. 


|(!KW.ww.w  w;wa '^  w  ^.<  \ggQ®  ^ 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 


Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York. 


STRUCTURAL  STEEL— 100  Broadway,  New  York. 


OK 


«« 


Coak 


muffler  Pop 
Safety  Ualoc 


Is  the  pioneer  and  is  the  best. 


it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 


The  Coak  Muffler  Pop  Safety  Valve  ~ 

Is  the  standard  on  leading  railroads  and  power  plants  in  the 
United  States.  Specify  our  valves  on  your  new  locomotives 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and   Safety  Valve  Company, 
Charles  &  Lexington  Sts.,  Baltimore.  Md. 
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•  •<»<*<^^«<^<J<»^»<^-<J<»~<J«^^<»^«<^<*<»^*^^J<^<J»<^^ 


J? 


iS&  -H.J, 


.    \ 


d/F        ^a 


The  Westinghouse 
Air  Brake  Co. 

Pittsburgh, 

Pcnn'a. 


Annual  Capacity:  250,000  Freight  Car,  6,000  Passenger  and 

10,000  Locomotive  Brakes. 


428,000 

Equipments  already 
in  use. 


^  ■•■ 


^  PJF 
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<-.  h.  Dale,  /v.-, 
C.  C.  MiifKii,  7,  eaa. 
Brown  l  m  dwell,  Secy, 


Guarantee  the  Best 
Ever  Manufactured. 


Peerless  Rubber  Manufacturing  Co. 


16  WARREN  ST. 
N.  Y.  CITY. 


Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


itc    Name    "Peerless"    Signifies    its  [>urahllitv. 


[TRADE  MARK] 

ANACONDA. 


ENGINE 

AND 

TENDER 

HOSE 

CAN'T 

KINK. 


co\        PE.E.RIXS5    ST^.MA. 

CT;Al  2  3  4  5  6  78  9   10   11    1Z 
'  |R  12345678  9  10   11   12 
™f  PEERLESS  RUBBER  MFG  CO.  N.Y. 


tm  v.    Vgr.  R   >■■  Di 


<  ■    s    Prosseb     •■!.,   I- 


I»AXri-i    S.  REEVES,      Philadelphia. 

PHOSPHOR  BRONZE  XL  *  locomotive^- car  bearings 

BRASS  and    PMOS.  BRONZE    CASTINGS    from    J*  lb.  to  5,000    lbs.  in     WEIGHT. 


J.  S.  MEEKER'S 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 


HIGHEST    AWARD   AT    WORLDS    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.  J. 


FOUNDRIES 


J.  G.  BRILL  CO. 


Philadelphia,  Pa.,  U.S.A. 


Street  Railway 
Supplies. 


& 


Cars,  Trucks. 


B HlMIMtTO 


ETTTTTgTgg 


WE 

MAKE 


Ratchet  Handles, 
Tiller  Brakes, 
Track  Scrapers, 
Lever  Brakes, 
Gates, 
Sand  Boxes, 
Draw  Bars, 
Drop  Draw  Bars. 


We  can  Furnish  Anything  used  on  a  Street  Railway  at  Low  Prices. 


ASK  YOUR  PURCHASING  AGENT  TO  ORDER 

Combustion  and  Smoke  Prevention  on  Cocomotives 


One  book, 
Ten  books,    - 


PRICE  . 

$0.25  One  hundred  books,       -       $15.00 

2.00  One  thousand  books,  -  100.00 

NET.l 


Several  roads  have  ordered  from  200  to  1,000  books  and  distributed  them  to  their  engineraen  and 

;count  it  a  good  investment. 

PUBLISHED  BY 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  NEW  YORK. 


The  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   "Works, 

Foot  of  East  Twenty-third  Street, 

Send  for  Illustrated  Catalogue.         NEW  YORK. 


"999 


"    Chart,  the  Car  Chart  and   the  Colored  Air-Brake  Chart 
for   50    cents*    *£«*«£«£«£«£«£«£«£«£*£ 
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PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 

FOX  SOLID  PRESSED  STEEL  COMPANY,     ^  SS  ESSE CH,CAGa 

JAMES  B.  BRADY.  General  Sales  Agent,  Havemeyer  Building,  NEW  YORK. 

"A  STRAIGHT  LINE  IS  THE  SHORTEST  DISTANCE  BETWEEN  TWO  POINTS." 


Che  "Straight  One,"  Class  "fl,"  flir  Compressor, 

OF  THE  INGERSOLL-SERGEANT  MAKE,  IS 
THE  SHORTEST  LINE  BETWEEN  STEAM 
AND  AIR.  CATALOGUE  OF  AIR  COMPRESS- 
ORS OF  MANY  TYPES,  FOR  USE  IN  EVERY 
LINE  OF   INDUSTRY,  SENT  ON    REQUEST. 


HAVEMEYER  BUILDING, 
NEW  YORK. 


THE  INGERSOLL- 
SERGEANT  DRILL  CO. 


Ramapo  Wheel  and  Foundry  Co., 


MANUFACTURERS  OF 


'«CTK>I*  Or  B0LTLEB8  FASTENING. 


BOLTLESS  STEEL-TIRED  WHEELS 

For  Passenger  and  Locomotive 
Service. 

Tires  with  Annular  Web  and  Hook, 

Best  Charcoal  Iron  Double-Plate 
or  Spoke  Centers, 

Wedge-Shaped  Retaining  Ring. 


t  Continuous  Circumferential  Fastening.  Simple,  Sale,  Economical. 

CHILLED  IRON  WHEELS     Ganglion  Brake  Shoes 

Of  Superior  Quality, 

Drawing  Boom,  Passenger  and  F°r  Chille<l lron  Wheels, 

''locomotives,  Tenders,  0utwear  from  4  to  6  ordbary 
Plantation  and  Mine  Cars.  Snoes  and  enhance 

Cylinder  Packing  Rings.  mileage. 

Office  and  Works:  RAMAPO,  N.  Y. 


Ramapo  Iron  Works,Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  SwitGlj6S,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 


RAILROAD  AND  MACHINERY 

CASTINGS, 


HEAVY  AND  LIGHT. 


A..  W.  SOPER,  Pres.  Robt.  ANDREWS,  Vice-Pres.  C.  H.  Howard,  Sec  W.  R.  Thomas,  Treas.  R.  M.  Dixon,  Engineer 

The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMS  — By  hot  water  circulation  and  direct  steam  with  regulating  devices, 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplet. 
of  Westinghouse  type,  absolutely  steam-tight. 

IGHTING    SYSTEM. — The   celebrated    Pintsch  compressed  oil   gas  method.      In   use  on  ovei 
70,000   cars    in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   for 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes, 

IN    BRILLIANCY    AND     CLEANLINESS    UNSURPASSED. 
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/ooke  Locomotive  and  Machine  Company, 


PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS   OF 

Light  Locomotives,  — Steam,  Compressed  Air  and  Electric,— for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE  LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK, 
impositions,   with   Specifications  and   Photographs,    promptly  furnished  on  bona  fide   Inquiry. 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio, 


Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives.  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRESPONDENCE      SOMCITED. 

BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping'  Cars 
over  the  New  York  Central  &  Hudson  River,  Lake  Shore  & 
]Hiehig;aii  Southern,  Michigan  Central  and  "  Big  Four " 
R.    ltd.. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 

NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Bostmi  and  New  York,  via  Springfield  Line. 
For  information,  maps,  time-tables  and  reservation  of  berths  apply  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Boston,  Mass. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company, 

World    Building,   New    York. 


LATROBE  STEEL  CO., 


Ti 


MANUFACTURERS 


FOR 


R 


OP 


E 


S 


LOCOMOTIVE 
and  CAR  WHEELS. 


WORK'S.   LATROBE.  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

MANt'FA' T!   HEU    AT 

WORKS,    MELROSE    PARK,    ILL. 


Main  Office,   1200  Girard  Building,  Philadelphia. 

ii         i     I  f),<l  Colony  Building.  Chicago. 
Branch  .  Xi  WaM  Btreet<  Bew  York. 

I  Union  Trust  Building,  St.  Louis. 


I  iftVi-M. 


POP  safety  valves, 

MUFFLED  A>D  PI.  UN. 
MPROVED 

STEAM  GAGES. 

SINGLE  BELL 

CHIME  WHISTLES. 

A  perfect  equipment 
for  a  locomotive,  giv- 
ing noiseless  relief,  ao- 
curacy  and  steadiness, 
agreeable  tone.  Specif, 
these  goods  when  or* 
dering  locomotives. 

CROSBY  STEAM  GAGE 
AND  VALVE  CO,, 

Boston,  Mass. 


Branches : 

New  York,  Chicago,  and 

London,  England. 


SIGNAL  OIL  WORKS, 

LIMITED, 

FRANKLIN,  PA. 

MANUFACTURERS   OP 

SIBLEY'S  Perfection  YALYE  OIL. 

The  only  perfect  Locomotive  Valve  Lubricant. 

J.  C.  SIBLEY,  Prest. 


Our  Line  Engravings  are  made  by  the 
wax  process,  a  plan  securing  accuracy  and 
distinct  lines  on  original  copper  plates. 
They  are  made  hv  BRADLEY  &  POATES, 
10  &  12  Vandewater  St.,  New  York  City. 


WANTED— AN  IDEA.  JJM 

some  simple  thing  to  patent  f  Protect  your  ideas ; 
they  mav  bring  vou  wealth.  Write  JOHN  WED- 
DERBURN  A  CO..  Patent  Attorneys,  Washington, 
D.  C.  for  their  $1,800  prize  offer. 
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m&  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 

GIVE  THE  BEST  Hl>l  I    IS  FOR  EVERY  VARIETY  OF  SERVICE. 

THOMAS     RROSSER    <£    SON,     15    Gold   Street.    New   York. 

OLD    COLONY    BUILDING.    CHICAGO. 


SCHENECTADY  LOCOMOTIVE  WORKS, 


Schenectady, 

N.  Y. 


EVERY  DESIGN  UP-TO-DATE. 
ANNUAL  CAPACITY,  400.  jtjt 

COMPOUNDS 


Showing  Economy  of  from 
J  5  to  30  per  cent. 

DESIGNS  FURNISHED,  OR  ENGINES 
~»  BUILT  TO  R.  R.  SPECIFICATIONS. 


Rogers  Locomotive  Company 

OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PI.,  New  York. 

MANUFACTURERS   OF 

Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superintendent. 


DICKSON  MFG.  CO. 


SCRANTON,   P£NN. 

Locomotives  of  every  style  and  size,  Stan- 
dard and  Narrow  Gauge,  made  to  Standard 
Gauges  and  Templets.  Also  for  Plantations, 
Mines  and  Logging:. 

Specifications  on  application, 

C.  H.  ZEHNDER,  President. 
L.  F.  BOWER.  Secretary  and  Treasurer. 

DE  COURCY  MAY,  General  Manager. 


For  Farm. 
For  Railroads. 
Around  Parks  and 
Cemeteries. 


PAGE  WOVEN  WIRE 
FENCE  CO. 


ADRIAN,  MICH. 
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ESTABLISHED 
1831. 


BALDWIN  LOCOMOTIVE  WORKS. 


ANNUAL  CAPACITY, 
1,000. 


Single  Expansion  and 
Compound  Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Gars  and  Tramway  Locomotives,  Plantation 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  variety  of  service,  and  built  n<<ur;it<ly  to  ftiinw*  and  tem. 
platen  after  Htandard  deni^im  '.r  to  railroad  companies'  drawings. 
lAkf  partB  of  different  engines  of  Maine,  clown  perfectly  Interchangeable. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

BURNHAM,  WILLIAMS  &  CO.,  Philadelphia,  Pa..  U.  S.  A. 

Established  J  865. 


Richmond  Locomotive 


AND 


Machine  Works, 


RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk,  »y. 


F.  H.  Stevens,  Pres. 
U.  J.  Gross.  Vice- Pres, 


M.  L.  Hinman,  Treas. 

T.  M.  Hequexbourq,  Sec'y 


David  Kusskll,  Supt.       BUILDERS    OF    LOCOMOTIVE    EN- 
H.  Tandy,  Ass'l  Supt.  GINES  FOR  ANY  REQUIRED 

SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeability,  and  all  work  fully  guaranteed. 


Compound 


Locomotives 

FOR 

Passenger  and  Freight  Service. 


ANNUAL  CAPACITY  400. 


WILSON   MILLER. 
President 

D.  A.   WISHTMAN. 


Pittsburgh  Locomotive 

Manufacturers  of      \Cf()rks   PITTSBURGH,  PA. 

Locomotives  adapted   to   every  variety  of 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 
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ColumbiaJ^^f. 


are  made  of 


5Z  JVickcl  Steel  Tubing 


Because  it  makes  the  strongest  and  most  rigid  bicycle  frames.  We  control  the  entire  production  of  5  per  cent. 
Nickel  Steel  Tubing,  and  use  it  exclusively  in  Columbia  bicycles.  A  thousand  dollars  would  not  buy  a  better 
bicycle  than  a  Columbia — nor  as  good. 

. . .  Strongest  «  Bicycles  «  in  «  the  «  World  . . . 

. ^     nil  Ml  TO  ALL  ALIKE 

Hartford  bicycles  are  better  than  most  hundred  dollar  wheels,  except  the  Columbia,  and  at  prices  within  the 
reach  of  all— $75,  $60,  $50,  $45. 

POPE  MANUFACTURING  CO.,  Hartford,  Conn. 

Greatest  Bicycle  Factory  in  the  World.    Over  17  Acres  of  Floor  Space. 
Branch  House  or  dealer  in  almost  every  city  and  town.     If  Columbias  are  not  properly  represented  in  your  vicinity,  let  us  know. 

You  should  know  about  bicyles.      Send  for  the  handsomest  Catalogue  ever  issued       Free  if  you  call  at  any  Columbia 

dealer  ;  by  mail  from  us  for  one  2  cent  stamp. 


There  are  no  Back 
Numbers  of  1896  to  be 
had.      We  have  fifty 


Bound  Volumes  m 


and  no  more.  They  will 
not  last  a  month.  Price, 
$3.00,  cash  with  order. 
First  come  first  served. 


m 


S3 

mi) 

BBS 


Locomotive  Engineering, 

No.   256  Broad\v;i\ . 
New  York. 


Block 


and 


Interlocking 


Bv  W.  H.  ELLIOTT, 

SlG    ENGR. 
C.  Ml.  &  St.  P    R.  R. 


Signals* 


Do  you  want  a  complete  descrip- 
tion of  all  the  kinds  of  Block 
Signals?  What  they  are  for? 
What  they  do?  How  they  do 
it? 

200  pages;  129  illustrations; 
6x9  size.  Handsomely  bound 
in  leather.     Price,  $3. 

Address, 

Locomotive  Engineering, 

256  Broadway,  New  York. 
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railwayMotiye  Power 
^ahd  Rolling  Stock- 

[Trade-Mark  Registered.] 

NEW  YORK,  HARCH,  1897. 


Mill     Valley    and     Mount     Tamalpais 
Scenic  Railway. 

Looking  from  San  Francisco  northwest, 
across  the  bay,  we  see  a  rugged  plot  of 
mountains,  among  which  rises  Mount 
Tamalpais,  which,  Robert  Louis  Steven- 
son said,  "stands  sentry  like  a  light-house 
over  the  Golden  Gate,  between  the  bay 
and  open  ocean,  and  looks  down  indiffer- 
ently on  both." 

The   people   of   San    Francisco   have   a 


There  are  270  curves  and  twenl 
trestles.  Three  trestles  have  a  radius  of 
70  feet;  four  have  a  radius  of  100  feet;  four 
have  a  radius  of  80  feet;  two  a  radius  of 
140  feet;  one  has  a  curvature  of  30  de- 
grees, and  one  17  degrees,  and  two  are 
straight. 

"There  are  on  the  road  forty-four 
curves  with  a  100-foot  radius:  twenty-two 
with  a  70-foot  radius;  nineteen  with  an 
80-foot    radius:    nineteen    with    a    90-foot 


No.  3- 

tain,  you  can  sec  toward  the  west  the 
Pacific  ocean  and  San  Francisco  bay;  to 
the  east,  San  Rafael  and  the  Sonoma  val- 
ley; and  to  the  north,  the  snow-capped 
Sierras.  The  elevation  of  the  road  is  2,35s 
feet  above  the  sea  level. 

"There  are  two  locomotives  on  the 
road.  One  is  the  'Heisler,'  designed  by 
William  Heisler  and  built  by  the  Stearns 
Manufacturing  Company,  of  Erie,  Penn. 
She  weighs  35  tons;  has  two  cylinders. 


BOW    KNOT   ON    MOUNT.    TAMALPAIS    SCENIC   RAILWAY. 


natural  desire  to  visit  the  summit  of  that 
picturesque  mountain,  and  their  wishes 
in  this  direction  led  to  the  building  of  the 
railroad  shown  in  the  annexed  engrav- 
ing-. 

Mr.  Charles  E.  Stocker,  an  engineer 
on  the  road,  to  whom  we  are  indebted  for 
the  photographs  from  which  our  engrav- 
ings were  made,  writes  us: 

"The  road  is  8]i  miles  in  length,  the 
first  mile  being  practically  level  and 
through   a   beautiful   grove   of   redwoods. 


radius.  The  longest  straight  piece  of 
track  is  413  feet.  The  average  of  the  grade 
is  about  5  per  cent. 

"There  is  one  place  on  the  road  in  which 
the  track  forms  a  figure  8.  and  if  standing 
on  a  point  above  it.  you  can  see  across 
five  tracks.  Along  the  route  are  num- 
erous streams  of  water.  It  crosses  a  num- 
ber of  canons  in  which  are  mammoth 
redwoods.  About  200  feet  below  the  top 
of  the  mountain  a  hotel  has  been  erected, 

"Looking  from  the  top  oi  the  moun- 


one  on  each  side — diameter,  14  inches  by 
12-inch  stroke — connected  to  a  shaft  run- 
ning through  the  center  and  geared  to 
and  back  ax'c,  and  driving  wheels 
connected  with  side  rods.  This  engine 
is  equipped  with  the  modern  Westing- 
house  automatic  air  brakes,  and  a  Sweeney 
emergency  and  water  brake.  She  is  built 
for  burning  wood  and  coal. 

"The  other  engine  is  a  Shay  patent 
direct-connected  locomotive,  built  by  the 
Lima    Locomotive    &:    Machine    Works. 
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She  has  three  cylinders  8  x  8,  connected 
to  a  shaft  on  one  side  and  geared  to  the 
driving  wheels.  She  is  equipped  with  a 
steam  brake  and  built  [or  burning  wood 
and  coal.  This  engine  weighs  jo  tons. 
The  engineer  is  E.  Thomas. 

"These  engines  will  push  from  two  to 
three  observation  cars  up  at  a  trip. 

"Mill  Valley  is  a  beautiful  summer  re- 
sort, situated  at  the  base  of  the  mountain. 
and  is  about  12  miles  from  San  Francisco 
by  rail  and  water. 

"I  send  you  pictures  of  the  'Heisler' 
and  of  the  hotel,  and  also  a  picture  of  the 
'Shay'  on  level  track." 


for  water,  and  why?  Merely  because  the 
subject  has  attracted  attention  only  dur- 
ing the  past  year,  when  the  demand  for 
speed  has  made  it  necessary  for  some 
official  to  add  this  to  his  other  numerous 
burdens.  To  neglect  it  was  all  right  as 
lung  as  the  reports  came  in  from  the  con- 
ductors that  they  were  delayed  at  the 
station  two  or  three  or  four  minutes  to 
oil  up,  and  this  at  every  station  stopped 
at. 

"But  recently  we  hear  a  new  doctrine 
promulgated  that  stops  for  oiling  to  ex- 
ceed one  minute  in  duration  are  not  nec- 
essary, and  some  say  they  are  not  neces- 


water  at  each  tank  stop.  The  appliances 
can  be  had  for  delivering  this  at  the  rate 
of  4,000  gallons  a  minute,  and  faster  if  it 
should  be  found  that  this  time  should  be 
cut  down  to  three-quarters  of  a  minute. 
It  is  simply  a  question  of  quantities,  vel- 
ocities and  friction — a  mere  problem  in 
arithmetic." 

&    i    $ 

The   School   at  Huntington  Shops- 
Chesapeake  &  Ohio  Railway. 

There  is  a  school  at  the  Huntington 
shops,  for  apprentices  employed  there,  un- 
der the  patronage  and  fostering  care  of  the 
railway  management,  which  has  fitted  up 


The  Slow-Running  Water-Stand  Pipe. 

We  have  repeatedly  commented  upon 
the  subject  of  delays  caused  to  fast  trains 
at  water  stations  owing  to  the  use  of  in- 
adequate openings  in  the  water  stands  and 
station  tanks,  and  it  appears  that  this  line 
of  railroad  appliances  has  been  the  last  to 
feel  the  touch  of  improvement.  While 
railroad  men  have  been  devoting  zealous 
attention  to  providing  the  means  for  get- 
ting trains  over  the  road  with  the  utmost 
dispatch,  the  unnecessary  time  spent  at 
stations,  taking  water,  has  apparently 
been  overlooked.  We  know  water  sta- 
tions on  important  railroad  systems  where 
the  stand  pipes  are  too  low  for  modern 
tenders,  and  the  greatest  difficulty  is  ex- 
perienced in  obtaining  the  supply  of  water 
required. 

A  rather  interesting  discussion  took 
place  lately  in  connection  with  a  paper  on 
"Water  Supply  Stations,-'  during  the 
course  of  which  one  speaker  said:  "It  is 
the  rule  to  find  an  engine  stopping  four 
minutes  to  take  water  on  an  express  train, 
and  there  are  probably  not  half-a-dozen 
railroads  in  the  country  that  are  not  los- 
ing more  than  two  minutes  at  each  stop 


MOUNTAIN-CLIMBING    SHAY    LOCOMOTIVE. 

sary  at  all  within  distances  of  150  miles, 
the  claim  being  made  that  oiling  can  be 
done  on  the  engine.  This  brings  the 
water  question  onto  the  water  man,  where 
it  belongs,  and  places  the  full  responsibil- 
ity on  his  shoulders.  He  has  escaped 
notice  so  far.  He  is  usually  a  quiet, 
modest  fellow,  who  makes  but  little  noise. 
He  is  likely  to  be  soon  promoted  to  a 
more  responsible  position,  and  when  the 
reports  commence  to  come  in  that  a  train 
was  delayed  at  Station  X  on  account  of 
the  water  man,  we  shall  see  signs  of  life, 
and  some  very  sudden  signs,  too,  in  that 
department.  It  is  more  than  likely  that 
the  general  manager  will  want  to  know 
why  these  delays  are  necessary.  The 
water  man  will  retaliate,  saying  that  he 
is  doing  the  best  that  he  can  with  the 
stingy  appliances  which  the  road  has  given 
him.  It  is  then  proper  for  the  general 
manager  to  ask  how  long  these  appliances 
have  been  in  use.  and  when  he  hears  the 
answer,  there  will  probably  be  an  appro- 
priation made  for  betterment  in  this  re- 
spect. 

"The  tenders  of  our  large  locomotives 
to-day  will  require  about  3.000  gallons  of 


commodious  quarters  for  the  purpose, 
and  supplied  them  with  drawing-boards, 
lights,  T-squares,  angles,  paper,  and  in 
fact  all  accessories  for  successfully  pur- 
suing a  course  of  primary  instruction 
This  is  all  free  to  the  attendants,  a  nom- 
inal sum  only  being  charged  for  tuition. 

Mental  pabulum  is  furnished  by  Me- 
chanical Engineer  J.  J.  Ewing,  a  graduate 
of  Cornell,  who  is  thoroughly  conversant 
with  the  requirements  of  a  tutor  for  such 
a  course  of  instruction,  having  had  an 
extensive  shop  experience  to  round  out 
and  finish  his  theoretical  training. 

Drawing,  with  the  principles  of  pro- 
jection and  the  development  of  surfaces, 
is  receiving  the  most  ardent  attention 
from  these  ambitious  students,  so  earnest- 
ly striving  to  fit  themselves  for  a  higher 
place.  Free-hand  sketching  is  taught, 
and  the  more  advanced  scholars  work  up 
the  drawings  from  their  own  sketches, 
made  from  parts  of  a  locomotive  on  which 
they  may  be  engaged  in  the  shop.  This 
is  a  good  procedure  to  keep  interest  in 
the  studies  alive,  as  we  know  from  the 
standpoint  of  both  scholar  and  tutor. 

The    course    at    present    embraces    the 
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above  work  of  two  evenings  a  week,  but 
will  later  include  a  drill  in  physics  and 
mechanics.  A.  F.  Stewart,  Ihc  master 
mechanic,  is  exercising  a  fatherly  inter- 
est in  his  boys,  and  leaves  untiling  undone 
that  will  be  likely  to  advance  them  in 
their  studies.  General  Foreman  Elviu  is 
making  a  strong  effort  to  get  the   Ped- 

rick  &  Ayer  valve-motion  i lei   In  place 

in  the  instruction  room,  so  that  he  can 
lead  the  young  idea  into  the  intricacies  of 
the  movements  of  the  slide  valve.  This 
policy  is  one  of  the  best  to  encourage  the 
learners  in  correct  paths,  and  reflects 
credit   on   one  of  the  rising  young   fore- 


there  are  any  at  this  time  who  entertain 
doubts  as  to  the  influem  e  of  these  two 
important  fai  tors  in  the  output  of  a  shop, 
thej  may  be  easily  dispelled  by  a  little 
experimenting  along  the  lines  noted 
In  the  mattei  61  car  « heels    and.  by  the 

way,  there  are  few  shops  where  the  ub 
ject  of  wheels  is  not  a  live  issue,  since 
nearly  all  are  chronically  behind  in  their 
orders— a  revolution  can  be  worked  by 
speeding  up,  or  increasing  the  feed,  or 
both.  It  has  been  done  in  the  above 
shop  to  the  extent  of  doubling  the  pro- 
duct of  an  antiquated  machine. 

The    old    tool    could    never   be    mad'-    to 


Ky.,  is  chairman,  has 
work  investigating  I  he  (  iperation  of 
Lubricators  under  High  Steam-Chest 
Pressure,  and  other  Automatic  Appli- 
ances for  Oiling  Cylinders  and  Valves." 
iii       i  been      0    much    trouble    with 

atic  lubricators  since  steam  pres- 
sures were  raised  above  140  pounds  per 
square  inch,  that  exact  information,  re- 
ng  the  failure  hi  the  lubricators  to 
deli  i'  thi  oil  in  the  cylinders,  is  badly 
wanted,  The  committee  sends  out  ten 
qui  110ns  to  be  answered,  which  will  elicit 
important  information,  if  the  membi 
the    association     do    their    duty     in     the 
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men,  who  has  shown  by  his  record  that  he 
is  not  a  drone  in  the  hive. 

It  is  not  intended  or  expected  that 
this  help  for  the  apprentices  will  turn 
them  out  into  the  world  fitted  to  cope 
with  the  problems  of  mechanical  engi- 
neering; the  only  object  is  to  put  before 
them  opportunities  to  improve  them- 
selves. Some  will  profit  by  the  opening; 
others  will  fail.  That  is  the  history  of  all 
similar  moves.  Superintendent  of  Mo- 
tive Power  Morris  is  laying  a  foundation 
for  the  future  of  these  boys;  it  remains  for 
them  to  make  the  most  of  it. 


Speeds  and  Feeds. 

At  the  Richmond  shops  of  the  Chesa- 
peake &  Ohio  Railway,  the  question  of 
speeds  and  feeds  is  given  the  closest  at- 
tention by   General   Foreman   Gould.     If 


yield  up  more  than  20  wheels  in  10  hours, 
until  it  was  speeded  up  to  the  limit  of 
endurance  of  the  cutter,  when  50  wheels 
per  day  were  forthcoming  regularly.  The 
wheel  platform  is  now  constantly  filled, 
whereas,  before  there  was  never  a  wdieel 
in  sight.  Driving-box  brasses,  which  are 
here  bored  on  a  mill,  suffered  from  the 
same  blight  until  the  remedy  was  applied. 
Nobody  is  asked  to  sacrifice  himself  on 
the  altar  of  his  duty  by  this  policy; 
the  tools  are  simply  made  to  do  what  they 
were  designed  for,  to  furnish  a  good  rea- 
son for  their  continued  existence  in  the 
shop.  When  they  fail  in  this  by  intelli- 
gent management,  the  scrap  pile  should 
claim  its  own. 


The  committee  of  the  Traveling  Engi- 
neers' Association,  of  which  I.  H.  Brown. 


premises.  We  urge  that  the  committee's 
circular  receive  prompt  attention,  and  that 
members  shall  make  experiments,  if  nec- 
essary, to  help  out  with  the  work. 


An  English  export  firm  has  just  sent  to 
London  a  good-sized  shipment  of  hydrau- 
lic jacks  and  other  special  railroad  tools. 
They  claim  that  their  shipments  last  year 
for  special  railroad  supplies  were  larger 
than  for  five  years  past.  According  to 
present  indications,  a  considerable  quan- 
tity of  iron-working  tools  will  be  sent  to 
English  markets  from  the  United  States 
this  year.  "In  referring  to  these  tools." 
said  the  exporter,  "we  do  not  mean  to 
infer  that  bicycle  tools  are  included.  This 
class  of  American  machinery,  it  is  well 
known,  leads  all  foreign  makers,  and  their 
principal  export  markets  are  in  Europe." 
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Compound  Twelve- Wheeler— Northern 
Pacific  Railway. 

The  half-tone  illustration  oi  the  "Mas- 
todon" represents  one  locomotive  of  an 
order  now  being  built  for  the  Northern 
Pacific  Railway  by  the  Schenectady  Lo- 
comotive Works.  The  vastness  of  the 
proportions  of  this  engine  are  hardly 
realized  at  first  glance,  but  with  the  figure 
of  Mechanical  Engineer  Sague  in  the  pic- 


front  and  rear  wheels.  The  valve  rod  on  an 
incline  will  also  be  pronounced  an  inno- 
i  ation  in  the  construction  oi  to-day;  these 
wire  so  made  in  order  not  to  have  rockers 
of  inordinate  length;  to  do  this  the  valve 
seats  are  on  an  angle  with  the  cylinder 
bore.  Extended  piston  rods  are  used,  and 
will  no  doubt  be  found  a  good  thing  in 
preventing  undue  cylinder  wear.  Con- 
trary to  usual  practice  in  these  leviathans 


NORTHERN    PACIFIC    TWELVE-WHKELER. 


ture  as  a  base  of  comparison,  the  immen- 
sity of  the  machine  looms  prominently 
forth;  the  low-pressure  cylinder  in  partic- 
ular, lending  the  impression  of  pent-up 
power. 

Among  some  of  the  details  that  will 
catch  the  eye  of  the  observer,  are  the 
sandboxes,  one  at  either  end  of  the  boiler, 
with   their  pipes  extending  down   at   the 


of  the  rail,  the  boiler  head  does  not  ex- 
tend to  the  back  end  of  the  cab,  but  comes 
just  through  the  front,  as  in  the  ccse  of  the 
standard  engines,  leaving  a  fine  roomy 
cab  with  the  handiest  appointments  for 
the  comfort  and  convenience  of  the  run- 
ner and  fireman. 

These   engines   are   counterbalanced  in 
accordance  with  the  recommendations  of 


the  committee  of  the  American  Railway 
Master  Mechanics'  Association  at  the  1896 
convention,  and  it  is  fair  to  assume  that 
these  are  the  only  heavy  engines  in  this 
country  with  a  counterbalance  that  can 
make  any  pretence  to  accuracy  as  viewed 
bj  those  who  know  what  accuracy  means 
in  this  connection.  The  close  approach  to 
ideal  counterbalancing  was  made  possible 
in  the  present  instance  by  reason  of  the 
lightest  construction  of  reciprocating 
parts,  and  also  because  of  the  steel  wheels 
which  enable  the  builders  to  introduce 
the  metal  where  it  was  required. 

On  trial  runs  with  loads  on  Scnenectady 
hill,  this  engine  indicated  1,200  horse- 
power at  a  speed  of  18  miles  per  hour. 
The  performance  ahead  of  heaviest  avail- 
able loads,  not,  however,  requiring  the 
maximum  tractive  effort  of  the  engine, 
was  in  every  respect  highly  satisfactory, 
we  are  informed  by  Mr.  A.  J.  Pitkin,  the 
superintendent  of  Schenectady  Locomo- 
tive Works. 

The  receiver  pipe  has  a  cubic  capacity 
of  about  il/2  times  that  of  the  ntgh-pres- 
sure  cylinder,  and  is  ribbed  inside  and 
out  for  the  purpose  of  absorbing  and  dif- 
fusing a  greater  number  of  heat  units  than 
any  other  design  is  capable  of.  The  hori- 
zontal seams  of  the  boiler  are  sextuple- 
riveted  with  welt  strips  inside  and  outside, 
and  have  an  efficiency  by  test  of  85  percent, 
of  the  solid  sheet.  All  firebox  sheets  are 
drilled  in  pairs,  and  the  holes  are  after- 
ward reamed  to  size  while  in  place;  this 
manner  of  doing  work,  however,  is  stand- 
ard and  does  not  have  to  be  specified.  To 
further  show  the  good  character  of  the 
work  on  the  boilers,  it  may  be  mentioned 
that  all  mud  rings  are  planed  on  edges 
and  milled  at  the  corners  inside  and  out, 
and  the  bottom  section  of  the  dome  ring 
is  bored  out  and  turned  on  the  edges  be- 
fore flanging,  so  as  to  insure  perfect 
calking  edges. 

The  mechanism  for  working  the  engine 
simple  or  compound  is  the  well-known 
Pitkin  system,  changing  from  compound 
to  simple  by  the  movement  of  a  small 
lever,  and  running  in  either  system  at 
will  and  for  any  period.  There  is  one 
good  feature  noticeable  in  the  sector,  in 
the  fineness  and  number  of  teeth  for  the 
reverse  lever  latch;  they  are  about  y2  inch 
pitch  and  placed  the  whole  length  of  the 
sector. 

The  heaviest  power  on  the  Northern 
Pacific,  prior  to  the  purchase  of  these 
engines,  was  22  x  28  simple  consolida- 
tions, having  an  adhesive  weight  of  135,- 
000  pounds,  and  a  total  weight  of  150,000 
pounds.  The  compounds  have  adhesion 
of  150.000  pounds  and  a  total  of  186,000 
pounds.  These  figures  will  be  interesting 
to  those  following  the  development  of 
heavy  power,  as  these  engines  have  an 
adhesion  equal  to  the  total  weight  of  those 
so  long  considered  big  fellows. 

All  work  on  this  new  power  is  of  the 
highest  character,  and  fully  up  to  the 
(Continued  on  page  222.) 
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standard  established  by  the  builders, 
stamping  them  as  ranking  second  to  none. 
The  following  items  will  furnish  a  good 
general  idea  of  dimensions  and  give  must 
particulars  of  interest: 

Type — Twelve-wheeler. 

Simple  or  compound — Compound. 

Gage — 4  feet  S1  _■  inches. 

Fuel — Bituminous  coal. 

Steam  pressure — 200  pounds. 

Diameter  of  cylinders — H.  P.  23  inches, 
L.  P.  34  inches. 

Stroke — 30  inches. 

Horizontal    thickness    of    pistons     4*^ 
and  5J4  inches. 

Diameter  of  piston  rods — 354  inches. 

Size    of   steam    ports — H.    P.    20  x  2j< 
inches,  L.  P.  23  x  2%  inches. 

Size    of   exhaust    ports — H.    P.    20  x  3 
inches,  L.  P.  23  x  3  inches. 

Size  of  bridges — i$£  inches. 

Kind  of  valves — AJlen-Richardson. 

Greatest  travel  of  valves — 6J4  inches. 

Outside  lap  of  valves — Ijjj  inches. 

Inside  clearance  of  valves — Both  cylin- 
ders J4  inch. 

Diameter  of  driving  wheels  over  tires — 
55   inches. 

Material  of  wheel  centers — Cast  steel. 

Driving-wheel  base — 15  feet  6  inri.es. 

Rigid  wheel  base— 15  feet  6  inches. 

Total  wheel  base — 26  feet  4  inches. 

Total  wheel  base  of  engine  and  t  nder — 
53  feet  8  inches. 

Total  length  over  all — 62  feet  1  inch. 

Engine  truck  wdieels,  diameter — 28 
inches. 

Engine  truck  wheels,  kind— Steel  tired, 
cast  iron,  spoke  center. 

Adhesive  weight— 150,000  pounds. 

Weight  in  working  order  —  186,000 
pounds. 

Weight  of  tender  loaded— 81, 30Opounds. 

Total  weight  of  engine  and  tender— 267- 
300  pounds. 

Driving  box  material— Cast  steel  on 
main  axle,  others  steeled  cast  iron. 

Diameter  and  length  of  driving  journals 
—9  inches  long  on  main  axle,  8]/2  diam- 
eter by  10  inches  on  others. 

Diameter  of  main  crank  pin  journals— 
6J4  inches,  by  6  inches  long. 

Diameter  of  main  crank  pin  for  side 
rods— 7  inches  by  $YA  inches  long. 

Diameter  of  side  rod  crank  pin  journals 
—Intermediate,  514  inches  by  5  inches. 
Front  and  back  5  inches  diameter  by  3.34 
inches  long. 

Brakes,  driver  —  American,  on  all 
wheels. 

Brakes,  water— Le  Chatelier. 

Brakes,  tender  and  train— Westing- 
house  automatic.    g]/2  inch  air  pump. 

Air  signal— Westinghouse. 

Safety  valves— Three,  3  inch  Ashton 
pops. 

Insulation— Magnesia    sectional    cover- 
ing on  boiler,  dome  and  cylinder. 
Sanding  device — Dean's. 
Brake  beams — Kewaunee  reversible. 
Blow-off  cock — Mcintosh. 


BOILER. 

Type — Extended  wagon-top. 
Material — Carbon  steel. 
Outside     diameter     at     small     ring — 72 
inches. 

Thicknessof  plates—  }4,  }J,  }J,  %,   \,  H 
and  ^  inch. 

Horizontal  seams — Butt  joint,  sextuple 
riveted,  with   welt  strips  inside  and  out- 
side. 
Circumferential  seams — Double  riveted. 
Firebox,  length  inside — iao^  inches. 
Firebox,  width  inside — 42  inches. 
Firebox,  depth — Front  77  inches.    Back 
73'A  inches. 

Firebox  material — Carbon  steel. 
Firebox  plates,  thickness— sides  /',..  inch, 
back  T\  inch. 

Crown  sheet,  thickness — y$  inch. 
Tube  sheets,  thickness — Y2   inch. 
Water   space — Front  4J4   inches,   sides 
3l/2  to  4  inches,  back  3J/2  to  4  inches. 

Crown    stays,    kind — Radial    bolts    ij^ 
inch  diameter. 

Firebox   staybolts.   kind — Iron,    1   inch 
diameter. 

Tubes,  material,  charcoal  iron,  No.   12 
W.  G. 

Tubes,  number  of — 332. 
Tubes,  diameter — 2%  inches. 
Tubes,  length  over  tube  sheets — 14  feet. 
Firebrick,  supported  on  water  tubes. 
Heating   surface,    tubes — 2721.6   square 
feet. 

Heating     surface,     water     tubes — 15.3 
square  feet. 

Heating  surface,  firebox — 206.51  square 
feet. 

Total    heating    surface — 2943.41    square 
feet. 

Grate  area — 35  square  feet. 
Exhaust  pipes,  type — Single,  high. 
Exhaust     nozzles,     diameter — 5'4,     5J4 
and  sVa  inches. 

Smokestack,  inside  diameter — 18  inches 
at  top,  16  inches  near  bottom. 

Smokestack,  from  rail  to  top — 14  feet. 
Boiler    supplied    by   two    Sellers'    Im- 
proved Class  M,  No.  ioj4  injectors. 
TENDER. 
Frame,  kind — 10-inch  steel  channels. 
Truck — 4-wheeled,    channel    iron,    cen- 
ter bearing;  side  bearing  on  back  truck. 
Wheels,  kind — Cast  iron,  plate. 
Wheels,  diameter — 33  inches. 
Journals,  diameter  and  length — 4^  by  8 
inches. 

Wheelbase — 15  feet,  3  inches. 
Water  capacity — 4.000  U.   S.  gallons. 
Coal  capacity — 7Y2  (2,000  lb.)  tons. 


Protest  Against    Increasing    Duty 
on  Steel. 

It  is  quite  a  novelty  to  find  American 
manufacturers  making  protest  to  the 
Ways  and  Means  Committee  of  Congress 
against  increasing  duties  on  the  produc- 
tions they  make,  but  this  has  lately  been 
done  by  one  of  America's  largest  steel 
makers. 

The   statement   sent   to   the   Wavs   and 


Means  Committee  says  that  the  chief  im- 
porter of  tires  from  abroad  into  this  coun- 
try is  Frederick  Krupp,  of  Essen,  and  the 
tires  of  that  maker  are  invariably  sold  at 
much  higher  figures  than  prices  charged 
by  American  makers,  and  this  business 
would  not  be  in  anywise  affected  by  any 
tariff  legislation.  Any  slight  increase  in 
the  business  of  this  foreign  corporation 
that  may  have  taken  place  of  late  years,  is 
not  due  to  the  action  of  the  Wilson  Bill, 
but  to  the  superior  ability  of  their  New 
York  agents,  in  distributing  the  Krupp 
product,  owing  to  a  change  in  the  per- 
sonnel of  the  firm  of  these  agents,  by 
which  younger  men  have  come  to  the 
front  and  assumed  the  management  of  the 
agency. 

The  rate  on  steel  castings  is  more  than 
sufficient  for  the  protection  of  this  branch 
in  the  United  States,  which  is  best  evi- 
denced by  the  fact  that  castings  made  of 
steel  are  sold  in  England  at  between  30 
and  50  per  cent,  higher  prices  than  ob- 
tained in  this  country,  and  in  France  at 
over  100  per  cent,  higher  prices  than 
prevail  in  the  United  States. 

§     $     § 

Traveling   Engineers'  Committees  for 
1896-97. 

1st.  The  Brown  system  of  discipline, 
its  operation  and  methods  used.  Chair- 
man—G.  W.  Gould,  of  M.,  St.  P.  &  S.  Ste. 
M.  R.  R. 

2d.  The  operation  of  lubricators  under 
high  steam-chest  pressure,  and  other  au- 
tomatic appliances  for  oiling  cylinders 
and  valves.  Chairman — I,  H.  Brown,  of 
C.  &  O.  Ry. 

3d.  The  care,  maintenance  and  econom- 
ical operating  of  metallic  packing.  Chair- 
man— J.  A.  Gibson,  of  C,  C,  C.  &  St.  L. 
Ry. 

4th.  How  should  a  locomotive  be  oper- 
ated to  secure  the  most  economical  use 
of  steam  and  fuel,  speed  and  weight  of 
train  to  be  considered?  Chairman — W. 
E.  Widgeon,  of  The  Vandalia. 

5th.  The  injector,  the  difficulties  met  in 
its  operation,  and  best  remedies  for  the 
troubles.  Chairman— J.  W.  Hall,  of  St. 
L.,  S-W.  of  Tex.  R.  R. 

6th.  The  preparation  of  coal  for  use  on 
locomotives,  and  proper  tools  to  be  fur- 
nished. Chairman — D.  R.  McBain,  of 
Mich.  Cent.  Ry. 

7th.  Is  the  brick  arch  an  economical 
adjunct  to  a  locomotive?  Chairman — 
John  Donovan,  of  Vt.  Cent.  R.  R. 

8th.  The  duties  of  engine  and  trainmen 
in  testing  air-brake  equipment  on  engines 
and  trains.  Chairman — D.  C.  Woods,  of 
C.,R.   I.  &  P.   Ry. 

9th.  Repairs  and  adjustment  of  air- 
brake equipment  while  on  the  road. 
Chairman — T.  A.  Hedendahl,  of  Union 
Pac.  Ry. 

10th.  Air-brake  instructions  by  the 
traveling  engineer  while  on  the  road. 
Chairman— M.  M.  Meehan,  of  D.,  S.  S. 
&  A.    R.   R. 
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Railway  Mail  Service. 

One  of  [lie  most  efficient  sub-depart- 
ments of  the  Government  is  that  which 
deals  with  the  transportation  of  the  mails 
over  railroads.  From  a  report  of  the 
general  superintendent  of  the  Railway 
Mail  Department  for  the  year  ending 
June,  1896,  we  find  that  the  total  number 
of  full  post-office  cars  was  778.  The  Post- 
Office  Department  has  been  urging  for 
years  that  the  cars  carrying  mail  should 
be  equipped  with  all  the  appliances  neces- 
sary for  securing  safety,  and  the  report 
intimates  that  great  progress  had  been 
made  during  the  last  year.  About  27  per 
cent,  of  the  cars  are  equipped  with  the 
Pintsch  light,  which  the  department  fa- 
vors as  the  best  and  safest  light  that  has 
been  tried,  and  40  per  cent,  of  the  cars  are 
heated  by  steam. 

As  a  result  of  these  improvements  in 
the  construction  and  equipment  of  post- 
office  cars,  there  has  been  a  decided  fall- 
ing-off  in  the  number  of  clerks  killed  or 
injured,  and  in  the  amount  of  mail  matter 
destroyed  or  damaged  during  the  year, 
notwithstanding  the  fact  that  nearly  as 
many  accidents  occurred  as  formerly.  For 
the  year  ending  June  30,  1896,  there  were 
495  casualties,  in  which  five  clerks  were 
killed,  42  seriously  injured  and  65  slightly 
injured — a  decrease  of  68  in  the  number 
of  killed  and  injured,  while  the  number  of 
clerks  employed  in  the  service  was  greater 
than  ever  before.  In  the  detailed  list  of 
casualties  given  in  tire  report,  we  notice 
that  there  are  fewer  instances  than  for- 
merly of  damage  to  mail  matter  by  oil 
from  the  lamps,  or  its  destruction  by  fire 
originating  from  the  lamps  or  from  the 
stoves.  Three  cases  of  fire  occurred  which 
were  directly  traceable  to  the  oil  lamps,  8 
to  the  stoves,  and  8  from  unknown 
sources,  in  all  of  which  considerable  mail 
matter  was  destroyed,  thereby  entailing 
much  loss  and  great  annoyance  on  both 
public  and  private  interests;  and  in  32  ad- 
ditional cases,  mail  matter  was  more  or 
less  seriously  damaged  by  oil  from  the 
lamps. 

i     ©     $ 

Horizontal  Oscillation  of  Locomotives. 

A  correspondent  in  Altoona,  Wis., 
writes  us  at  some  length,  giving  his  views 
on  the  cause  of  the  "nosing"  or  horizon- 
tal oscillation  of  locomotives.  He  argues 
that  the  peculiar  disorder  referred  to  is 
not  in  any  way  connected  with  the  coun- 
terbalance, but  to  the  tendency  of  the  for- 
ward pair  of  truck  wheels  in  one  engine 
running  to  one  side.  It  strikes  the  rail  on 
one  side  and  is  then  projected  off  towards 
the  other  rail,  and  by  this  means  sets  up 
the  oscillation  which  is  found  so  dis- 
agreeable and  dangerous. 

Our  correspondent  may  be  correct  in  re- 
gard to  some  engines,  but  it  is  generally 
acknowledged  that  defective  counterbal- 
ance and  want  of  lateral  stiffness  in  the 
frames  is  the  most  common  cause  of  hori- 
zontal oscillation. 


l-'rank  Thomson—  I'rom  Machinist  Ap- 
prentice to  President. 

It  is  the  pride  and  glory  of  American 
mothers  that  a  son  to  them  born  may  be 
President  of  the  United  States;  the 
mothers  of  American  railroad  boys  may 
entertain  with  reason  the  hope  that  one 
of  their  sons  may  rise  to  be  president 
of  the  railroad.  There  are  few  railroad 
presidents  in  America  who  have  not  risen 
from  the  lower  ranks  by  the  force  of 
native  energy,  so  that  the  prizes  are  nearly 
as  numerous  as  the  number  of  railroad 
companies;  yet  it  is  only  a  fortunate  few 
who  reach  the  pinnacle  of  an  enterprising 
railroad  boy's   ambition. 

The  latest  man  to   reach   the   top,   and 


high-school  education,  which  was  a  very 
unusual  thing  in  those  days  with  youths 
who  were  willing  to  learn  mechanical 
trades.  He  was,  however,  of  a  sturdy 
Scotch  stock,  with  an  inheritance  of  push 
qualities.  Mr.  Andrew  Carnegie,  who 
was  secretary  to  Col.  Thomas  A.  Scott 
when  Mr.  Thomson  entered  the  shops  at 
Altoona,  told  the  writer,  that  the  secret 
of  Mr.  Thomson's  steady  rise  was  his 
determination  to  understand  every 
of  his  work.  His  superior  edu> 
which  was  kept  up  by  private  study,  also 
helped   in   no  small   degree. 

Six  years  after  entering  the  Altoona 
shops,  Mr.  Thomson  was  chosen  by  Col. 
Scott  as  his  assistant  in  the  management 


MR.    FRANK   THOMSON,    PRESIDENT   PENNSYLVANIA    KAILHOAD. 


that,  too,  of  the  greatest  railroad  in  the 
world,  was  Frank  Thomson,  who  climbed 
step  by  step  from  machinist  apprentice  to 
the  presidency  of  the  Pennsylvania  Rail- 
road. There  are  few  men  with  the  rail- 
road strain  in  their  blood  who  would  pre- 
fer being  President  of  the  United  States 
before  being  head  of  the  Pennsylvania 
Railroad. 

Mr.  Thomson  rose  slowly  by  well- 
earned  steps,  and  it  is  safe  to  say  that 
there  is  no  work  about  a  railroad  that  he 
does  not  understand  as  well  as  the  men 
who  are  doing  it.  He  entered  the  Al- 
toona shops  as  an  apprentice  in  1858,  and 
was  the  first  of  the  technically  educated 
apprentices  for  which  the  Pennsylvania 
Railroad  is  now  distinguished.  Mr. 
Thomson  was  not  technically  educated 
in  the  way  that  modern  engineering  col- 
lege graduates  are,  but  he  had  received  a 


of  the  railroad  military  service  for  the 
Government.  He  performed  his  duties 
so  satisfactorily  that  he  was  shortly  after- 
wards promoted  to  be  superintendent. 
Then  for  a  year  he  was  superintendent  of 
motive  power,  and  from  that  was  ad- 
vanced to  be  general  manager.  A  gentle- 
man who  is  intimately  acquainted  with 
Mr.  Thomson  remarked  that  the  way  he 
performed  the  duties  of  general  manager 
stamped  him  as  a  leader  among  the  ablest 
railroad  men. 

Mr.  Thomson  was  not  favored  by  po- 
tentialities of  birth  and  backing  more 
than  hundreds  of  young  men  who  are 
working  at  the  vice  bench  to-day.  His  life 
is  "a  guide,  a  buckler,  an  example,"  that 
ought  to  encourage  the  most  lowly  of  our 
railroad  boys  to  "take  heart  again,"  and 
make  the  top  their  goal. 


LOCOMOTIVE    ENGINEERING. 


Dissolution  of  the  Steel  Rail  Trust. 

For  a  number  of  years  the  makers  of 
steel  rails  have  kept  up  the  price  of  their 
product  by  means  of  a  trust  which  regu- 
lated prices.  Trusts  contain  within  them- 
selves the  elements  of  dissolution,  and 
the  steel  rail  trust  obeyed  the  law  of  nature 
last  month  and  died.  There  was  a  pecu- 
liarity about  this  trust  that  is  unique  in 
the  history  of  such  combinations.  We 
have  the  authority  of  the  head  of  the  larg- 
est steel-making  company  in  the  country 
for  saying  that  the  rail  trust  was  organized 
by  railroad  men  and  practically  managed 
by  the  late  President  Roberts,  of  the 
Pennsylvania  Railroad. 

Several  years  before  the  steel  rail  trust 
was  formed  ten  years  ago,  there  were 
fourteen  concerns  in  the  country  making 
steel  rails,  and  competition  was  waged  so 
fiercely  that  eight  of  them  dropped  out  of 
existence,  and  there  were  indications  that 
several   of  the   six   remaining  companies 


trived  to  prevent  the  different  members 
of  the  trust  from  violating  the  agree- 
ment, but  he  often  had  great  difficulty 
in  doing  so. 

Since  the  beginning  of  Mr.  Roberts' 
illness,  the  trust  has  been  without  a  guid- 
ing head,  and  there  has  been  a  good  deal 
of  discord.  Mr.  Sloan,  one  of  the  presi- 
dents who  helped  establish  the  trust,  gave 
it  a  blow  which  ended  in  dissolution. 
He  wanted  to  buy  rails,  but  refused  to  pay 
$25  per  ton  for  them  to  the  Scranton 
people.  The  president  of  the  Scranton 
company  was  firm  in  refusing  to  break 
the  trust  price,  and  Mr.  Sloan  applied  to 
President  Gates,  of  the  Illinois  Steel  Com- 
pany, who  did  not  show  so  much  firm- 
ness. President  Gates  wenr  to  Pittsburg 
and  had  an  interview  with  President 
Frick,  of  the  Carnegie  Steel  Works,  and 
wanted  to  cut  prices,  but  could  not  obtain 
permission  to  do  so.  On  returning  to 
Chicago,  he  called  a  meeting  of  the  di- 
rectors of  the  Illinois  Steel  Company,  and 


WRECK   THAT    HAPPENED    IN    A    TUNNEL.      ENGINE   AND   CARS   HAULED 
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would  also  have  to  fail.  The  Pennsylvania 
Railroad  Company  was  very  much  inter- 
ested in  the  prosperity  of  the  steel-making 
plants,  for  three  of  the  largest  works  were 
on  their  road,  and  a  lourth  one  at  Chicago 
which  had  to  transport  its  coke  from 
Pennsylvania.  Disaster  to  the  steel  ra!l 
industry  meant  disaster  to  the  Pennsyl- 
vania Railroad,  and  President  Roberts 
conceived  the  idea  of  forming  a  trust  for 
the  maintenance  of  living  prices.  He  suc- 
ceeded in  obtaining  the  co-operation  of 
President  Vanderbilt  of  the  New  York 
Central,  and  of  President  Sloan  of  the 
Delaware.  Lackawanna  &  Western,  who 
were  both  interested  in  keeping  the  steel- 
making  industries  prosperous,  and  the 
three  prevailed  upon  the  steel  makers  to 
form  the  trust. 

President  Roberts  went  to  one  of  the 
steel-making  plants  in  which  his  company 
was  directly  interested,  and  found  out 
the  exact  cost  of  making  a  ton  of  steel 
rails.  To  that  he  added  $3  for  profit,  and 
established  the  selling  price  of  rails  on 
that  basis.  Throughout  years  of  highly 
fluctuating  conditions,  Mr.  Roberts  con- 


they  agreed  to  leave  the  business  to  the 
judgment  of  their  president,  and  he  then 
agreed  to  sell  under  the  trust  prices.  The 
Carnegie  people  at  once  quoted  lower 
prices  than  ever  steel  rails  had  been  sold 
for,  and  the  trust  was  dead. 

Since  the  trust  was  formed,  there  have 
been  great  improvements  effected  in  the 
steel-making  business,  and  the  cost  has 
been  greatly  reduced  where  the  most 
modern  furnaces,  machinery  and  pro- 
cesses have  been  introduced.  Two  or  three 
of  the  steel  makers  have  devoted  part  of 
their  incomes  to  betterment  of  their 
plants,  but  others  have  done  little  or  noth- 
ing to  improve  their  facilities;  conse- 
ouently,  there  are  several  rolling  mills 
which  can  sell  rails  at  profit  at  a  price 
which  will  ruin  the  others.  Unless  some 
new  kind  of  arrangement  can  be  fixed  up, 
about  three  of  the  six  remaining  steel 
mills  will  close  up  as  soon  as  the  heavy 
demand  for  steel  rails  ceases  and  the  era 
of  competition  returns.  About  800,000 
tons  of  rails  have  been  contracted  for 
under  the  cut  prices,  which  is  two-thirds 
of  the  entire  output  of  last  year. 


Double  Button   for  Locomotive  Head- 
light. 

The  double  button  for  locomotive  head- 
lights, hereby  shown,  has  been  invented 
by  Mr.  W.  W.  Pitts,  an  engineer  on  the 
Missouri,  Kansas  &  Texas  Railway.  The 
object  of  the  invention  is  to  prevent  the 
smoking  of  chimneys  and  burning  of  the 
same. 

When  this  button  is  once  properly  ad- 
justed to  the  burner,  the  flame  assumes 
the  form  of  an  egg,  and  seems  to  make 
the  combustion  so  perfect  that  the  flame 
can  be  out  at  the  top  of  the  chimney  with- 
out causing  any  smoke. 


DOUBLE  BUTTON  FOR  HEADLIGHTS. 


Those  who  have  wrestled  with  the  ad- 
justing of  a  locomotive  headlight  on  a 
stormy  night  will  appreciate  the  advan- 
tage that  this  button  gives,  since  it  makes 
adjustment  so  easy  and  does  away  with 
the  nuisance  of  smoky  chimneys.  The  in- 
ventor is  making  the  button  for  sale,  and 
it  is  in  use  on  the  headlights  of  a  great 
many  locomotives  in  the  Southwest,  and; 
i;  highly  popular  with  the  engineers. 

§     i     § 

The  management  of  the  Baltimore  & 
Ohio  Southwestern  have  established  a 
bureau  of  development,  whose  duty  it  is- 
to  interest  manufacturers  in  the  towns 
along  the  railroad,  and  try  to  get  them  to 
settle  in  some  of  the  towns  which  will  give 
business  to  the  company. 
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New  Compound  Express  Engines — 
North  of  France  Railway. 

We  illustrate  herewith  a  new  type  of 
compound  locomotive  for  express  service 
on  the  Northern  of  France  Railway 
("Cliemin  dc  fcr  du  Nord"),  and  built  by 
the  Societe  Alsacicnne  de  Constructions 
Mecaniques. 

The  success  of  the  original  compounds, 
Nos.  2121-2122,  has  been  such  that  the 
main  features  of  the  design  have  been  ad- 
hered to  in  each  succeeding  class  that  has 


Notwithstanding  this  increase  of  boiler 
capacity,  which  contributes  so  largely  to 
the  splendid  steaming  qualities  of  these 
engines  on  long,  rising  gradients,  the 
dead  weight  of  the  engine,  empty,  has 
only  been  augmented  by  2.3  tons;  and  on 
this  score,  these  Northern  engines  still 
remain  remarkably  light,  relatively  to 
their  maximum  power. 

For  long-distance  runs,  a  more  ex- 
tended smokebox  has  been  advantage- 
ously   introduced,     its     inside    measure- 


without  necessity    for  taking 
water. 

Although  the  new  engines  have  only 
been  in  service  for  a  few  months,  and 
therefore  still  under  trial,  the  results  ap- 
pear to  be  highly  satisfactory,  and  reflect 
to  the  initiative  ability  of  M.  du  Bous- 
quet,  for  maintaining  his  motive  power 
Upon  a  level  with  the  most  approved 
practice  of  the  day.  On  curve 
movement  of  the  tender  is  said  to  be  re- 
markably easy,   and   it   is   very   probable 
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since  appeared,  the  boiler  power  alone 
having  been  progressively  increased. 
Thus,  with  cylinders  of  precisely  the  same 
dimensions,  the  grate  area  has  been  in- 
creased by  2.8  square  feet,  the  firebox 
heating  surfaces  by  5.1  square  feet,  and 
the  tube  heating  surfaces  by  702  square 
feet.  The  tubes  remain  the  same  length 
— 12  feet  9  inches — as  before:  but,  by  rais- 
ing the  axis  of  the  boiler,  larger  barrels 
are  permissible,  as  well  as  deeper  fire- 
boxes. In  these  new  engines  the  boiler 
center  is  raised  to  7  feet  11  inches,  and  the 
inside  diameter  of  the  smallest  ring  next 
smoke-box  is  increased  to  5l")4  inches. 
The  boiler  pressure  is  now  201}^  pounds, 
instead  of  182  pounds,  and  the  maximum 
tractive  effort  has  been  consequently 
raised  to  7.9  tons,  or,  with  boiler  steam 
direct  to  the  low-pressure  cylinders,  10.3 
tons. 


ments  being  3  feet  2*/i  inches  long  by  4 
feet  7J/2  inches  diameter,  while  a  deeply 
concaved  door  has  still  further  added  to 
its  effective  capacity. 

Another  alteration  of  detail  is  in  the 
dome,  now  placed  on  the  middle  ring, 
farther  from  the  firebox,  and  in  front  of 
the  apparently  unavoidable  outside  dry 
pipe  of  Continental  practice,  which  is, 
thus,  in  some  way  sheltered  behind  the 
dome  casing. 

The  chimney  is  fitted  with  a  shield  for 
facilitating  the  ascent  of  smoke  when  the 
regulator  has  been  closed. 

The  tender,  now,  for  the  first  time  in 
France,  carried  upon  two  four-wheel 
bogie  trucks,  is  of  more  elegant  design, 
and  lower  by  about  7  inches,  than  the  six- 
wheel  tenders.  An  increased  capacity  for 
water  of  234  gallons,  and  for  coal  of  1 
ton,  permits  runs  of  95  miles  with  aver- 


that  this  class,  2158-2160,  will  be  repeated 
in  the  subsequent  orders  placed  by  the 
Northern  Railway. 

New  Compound  Engines.   Class 

- 

Grate  area — 24.7  square  feet. 

Heating  surfaces,  fireboxes — 122  square 
feet. 

Heating  surfaces,  tubes — 1.767  square 
feet. 

Heating  surfaces,  total — 1,889  square 
feet. 

BOILER. 

Inside  diameter  of  smallest  ring — 4  feet 
3}i  inches. 

Smokebox,  inside  diameter — 4  feet  7¥i 
inches. 

Tubes,  length  between  plates — 12  feet 
9  inches. 
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Center  from  rail — 7  teet  11  inches. 

Pressure — 201^2  pounds. 

Cylinders,    high-pressure — 13^2    inches. 

Cylinders,   low-pressure — 21    inches. 

Piston  stroke — 25J4  inches. 

Wheels,  driver  (coupled),  diameter — 
6  feet  11  inches. 

Wheels,  bogie — 3  feet  5  inches. 

Centers,  bogie  axles — 5  feet  11  inches. 

Centers,  bogie  axles  to  drivers — 8  feet  4 
inches. 

Centers,  driving  axles — 9  feet  10  inches. 

Centers,  total  wheelbase — 24  feet  1 
inch. 

Weight  of  engine,  empty — 45.4  tons. 

Weight  of  engine,  loaded — 49.5  tons. 

Weight  under  driving  tires — 30.5  tons. 

Maximum  tractive  effort  (theoretical), 
working  compound — 7.9  tons. 

TENDER. 

Total  length  of  frame- — 24  feet  2  inches. 

Total  length  of  frame  over  buffers — 26 
feet. 

Height  to  top  of  tender  (loaded) — 8 
feet  8  inches. 

Bogie  pins,  center  to  center — 12  feet  7}£ 
inches. 

Centers,  rear  driver  to  first  bogie  pin — ■ 
8  feet  4^2  inches. 

Centers,  bogie  axles — 5  feet  11  inches. 

Centers,  between  nearest  axles  of  each 
truck — 6  feet  10  inches. 

Total  wheelbase — 18  feet  8  inches. 

Total  length  of  engine  and  tender  over 
buffers —  58  feet  7  inches. 

Weight  of  tender,  empty — 19.5  tons. 

Capacity,  coal — 5  tons. 

Capacity,   water — 3,520   gallons. 

Weight  of  tender,  loaded — 40.3  tons. 

Weight  of  engine  in  working  order — 
89.8  tons. 


Tonnage  Rating  of  Locomotives. 

Some  time  ago  the  Western  Railway 
Club  appointed  a  committee  to  investigate 
recent  developments  in  the  tonnage  sys- 
tem of  rating  locomotive  performance. 
Report  was  made  at  the  December  meet- 
ing of  the  club.     It  said: 

"The  developments  in  the  tonnage  sys- 
tem of  rating  locomotives,  as  far  as  your 
committee  has  been  able  to  carry  its  in- 
vestigation, consist  principally  of  three 
parts  or  divisions.  First — In  efforts  to 
improve  the  accuracy  of  the  way-bill 
weights  and  light  weights  marked  on  cars, 
which  are  used  to  ascertain  the  weights 
of  trains  as  made  up.  Second — To  make 
proper  allowances  in  the  ratings  when 
trains  consist  wholly  or  in  part  of  empty 
or  partially  loaded  cars.  Third — To  so 
arrange  the  performance  sheet  that  proper 
deductions  may  be  made  from  the  results 
shown  thereon.  Much  yet  remains  to  be 
done  in  these  three  directions,  and  it  is 
the  intention  of  your  committee  to  offer, 
as  suggestions  for  discussion  and  further 
investigation,  the  following  topics,  which, 


in   its  opinion,   have  a  direct  bearing  on 
the  question. 

"Under  the  first  division,  the  following 
topics  are  of  importance: 

"(a)  The  actual  weight  of  the  contents 
of  the  car  should  always  appear  on  the 
way-bill.  Agents  often  bill  unweighed 
bulk  freight  at  minimum  carload  weights, 
almost  regardless  of  the  actual  weight  of 
the  contents.  Where  actual  weights  can- 
not be  obtained,  agents  should  be  trained 
to  estimate  them  as  closely  as  possible. 
Present  practice  results  in  general  over- 
rating. 

"(b)  Actual  weights  of  empties  contain- 
ing tare  of  various  kinds  should  be  used. 
Empty  stock,  refrigerator  or  other  cars 
often  contain  large  amounts  of  refuse  mat- 
ter, ice  and  other  substances,  which  make 
them,  in  fact,  partially  loaded  cars.  Sys- 
tematic methods  of  treating  such  cars  as 
partially  loaded  should  be  worked  out. 
The  tare  in  these  cars  will  vary  on  dif- 
ferent divisions  of  the  same  road,  and 
often  on  the  same  division. 

"(c)  The  weight  of  the  engine  and  ten- 
der should  be  included  in  the  weight  of  the 
train.  The  engine  and  tender  must  be 
moved  as  well  as  the  cars,  and  as  they 
vary  greatly  in  weight,  their  weights 
should  be  included  in  the  rating.  Where 
coal  premiums  are  given,  allowances 
should  be  made  for  the  varying  propor- 
tion of  coal  consumed  in  moving  the  en- 
gine and  tender,  when  hauling  trains  of 
different  weights  below  their  full  rat- 
ing. 

"Under  the  second  division,  the  methods 
to  be  employed  to  improve  existing  con- 
ditions must  be  more  experimental  than 
administrative.  We  may  improve  the  ac- 
curacy of  our  loading  and  estimating  the 
weights  of  trains,  by  proper  instructions 
and  administrative  methods;  but  we  can- 
not tell  the  relative  effect  upon  the  per- 
formance of  the  engine,  of  a  given  ton- 
nage in  heavily  loaded  cars,  and  the  same 
tonnage  in  empty  cars,  without  actual 
tests.  Tests  should  be  made  of  trains  of 
loaded,  partially  loaded  and  empty  cars, 
of  known  tonnage,  on  different  gradients 
and  with  different  conditions  of  curvature; 
such  tests,  to  cover  even  ordinary  condi- 
tions, must  be  made  with  a  dynamometer. 
They  must  be  numerous  and  very  ex- 
haustive, and  when  finished  they  may 
show  so  many  variable  factors  necessary 
as  to  make  their  practical  value  small. 
Every  train  that  is  run  can  be  made  a 
means  of  giving  valuable  information  on 
the  proper  rating  of  empty  and  partially 
loaded  cars,  provided  a  careful  record  of 
its  make-up,  and  the  resulting  perfor- 
mance, is  kept  and  compared  with  other 
trains  of  different  make-up,  hauled  by 
the  same  engine  and  crew.  Close  at- 
tention must  be  given  to  weather  con- 
ditions, especially  the  wind,  in  making 
comparisons. 

"Under  the  third  division,  the  economic 
results  to  be  obtained  by  the  stimulus 
upon  the  enginemen,  of  a  well-arranged 


locomotive  performance  sheet,  are  unques- 
tionable. How  can  the  actual  performance 
of  locomotives  be  best  expressed  on  the 
performance  sheet,  and  the  relative  effi- 
ciency of  different  men,  as  well  as  different 
kinds  of  motive  power,  shown?  The  coal 
consumed  per  ton-mile  is  generally  recog- 
nized as  the  most  accurate  and  best  basis 
of  comparison.  This  may  be  shown  either 
in  pounds  of  coal  per  100,  1,000,  or  some 
other  unit  of  ton-miles;  or,  and  preferably 
for  the  improvement  of  the  men,  in  dol- 
lars and  cents  cost  for  fuel  per  some  con- 
venient ton-mile  unit.  As  the  pounds  of 
coal  are  more  valuable  as  a  basis  of  en- 
gine comparison,  both  methods  should 
be  used.  Grouping  all  enginemen  who 
are  in  exactly  comparable  service,  together 
upon  the  performance  sheet,  is  important. 
It  is  manifestly  unfair  to  compare  men  in 
dissimilar  service,  and  it  should  be  under- 
stood that  only  those  grouped  together 
can  be  compared.  The  weight  of  the  aver- 
age train  hauled  during  each  .month,  by 
each  crew,  should  be  shown.  The  aver- 
age speed  is  important,  but  practically  im- 
possible to  obtain,  especially  in  freight 
service.  It  need  not  be  shown.  Different 
types,  weights  and  designs  of  locomotives 
give  different  results  on  the  same  division. 
The  tonnage  rating,  together  with  a  prop- 
erly arranged  performance  sheet,  should 
enable  the  most  efficient  design  to  be 
selected  for  each  division.  Here  espe- 
cially, but  of  course  in  all  other  phases  of 
this  important  question  also,  the  hearty 
and  intelligent  co-operation  of  the  operat- 
ing and  mechanical  departments  is  of  the 
greatest  importance." 

ft     i     & 

Somewhat  Fishy. 

We  have  published  several  anecdotes 
lately  concerning  matters  on  the  Dela- 
ware, Lackawanna  &  Western,  but  a  cor- 
respondent, located  on  the  Western  part 
of  that  great  railroad,  sends  in  a  story 
that  is  liable  to  put  considerable  strain 
upon  the  credulity  of  the  readers. 

He  says  that  when  the  "Queen  City 
Special"  was  making  its  way  toward  Buf- 
falo, the  engine  being  in  charge  of  John 
Evans,  who  is  generally  regarded  as  a 
truthful  man,  the  injector  suddenly 
stopped  working,  and  the  engine  was 
stopped,  that  the  cause  of  the  trouble 
might  be  ascertained.  On  taking  down 
the  hose  between  the  engine  and  tender, 
a  large  eel  wiggled  out  and  began  mak- 
ing its  way  over  the  ice.  The  engineer 
despatched  the  eel  with  a  monkey  wrench, 
and  carried  it  to  the  end  of  the  division,  to 
put  forward  as  a  testimony  of  why  time 
was  lost  on  an  important  express. 

The  eel  was  14  inches  long,  but  our  cor- 
respondent does  not  give  the  dimensions 
as  to  its  thickness.  Any  of  our  readers 
who  wish  to  have  full  particulars  regard- 
ing this  eel  story,  should  apply  to  Mr. 
T.  H.  Gonware,  1107  Lake  street,  Elmira, 
N.  Y.,  or  to  Engineer  Evans. 
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Cheap  Air  Hoists. 

\li.  D.  J.  Justice,  general  foreman  of 
?hc  W.  C.  &  A.  Railroad  shops  at  Flor- 
ence, S,  C,  writes  us: 

I  have  noticed  with  much  interest  the 
various  appliances  for  labor-saving,  cs- 
pei  Lilly  the  application  of  compressed 
ail  m  lifts,  etc.,  which  have  appeared  in 
your  most  excellent  journal  from  time  to 
time;  and  as  we  have  gone  more  or  less 
extensively  into  using  it  in  our  shops  heir, 
within  the  past  year  or  so,  we  find  its  use 
not  only  very  satisfactory,  but  now  almost 
indispensable  in  such  work  as  cleaning 
out  boiler  tubes  in  locomotives,  driving 
rotary  drills,  valve-seat  planers,  cylinder 
boring-bars;  furnishing  blasts  for  portable 
forges,  and  power  for  hoists.  As  I  have  re- 
cently erected  two  large  home-made  air 
hoists,    I    take    the     libertj     ol     sending 


be  done  with  old  material,  with  the  exer- 

me  thought  and  ingenuity. 

In  operation,  air  is  admitti  d  to  eai  h  i  nd 

of  cylinder,  admission  and  discharge  be- 
ing   rolli  'I  by  a  four  way  cock,  giving 

a  very  pi pi  and  accurate  movement. 

This  hoist  is  located  between  machine 
shop  and  store  room.  The  second  is 
erected  in  the  wheel-press  room,  in  rear  of 
machine   shop;   ha  i  a  cj  linder  made  of 

the   [Ox  14  inch  brake  cylinders, 

similarly  fastened  together.  This  cylin- 
der swings  from  a  trolley,  which  runs  on 
two  8-inch  I-beams  which  travel  on 
trai  I  at  each  end.  which  gives  it  move- 
ment in  all  directions,  controlled  at  will 
by  hand  chains.  Air  is  controlled  in  this 
cj  linder  also  bj  a  four  way  cock. 

These  hoists  work  very  satisfactorily; 
were   erected  at   small  cost,  as  principally 
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you  a  description  of  them  and  photograph 
of  the  first  (for  which  I  am  indebted  to  one 
of  my  enginemen,  who  is  almost  as  handy 
taking  snap-shots  as  he  is  handling  one 
of  the  Baldwin  19  x  24  trailers  with  the 
famous  "A.  C.  L.  Florida  Special  Vesti- 
bule Train"),  which  you  may  publish,  if 
you  see  fit,  as  my  contribution  to  the 
current   air-hoist  literature. 

The  view  shows  the  hoist  in  the  act  of 
lifting  an  engine  truck  center  casting.  As 
will  be  noted,  the  cylinder  of  the  hoist  is 
bolted  to  one  of  the  pillars,  and  pulls 
down  on  the  chain ;  it  is  made  of  seven 
10  x  14-inch  coach-brake  cylinders,  which 
had  been  discarded  on  account  of  broken 
flanges.  These  cylinders  are  arranged  in 
line,  and  held  together  by  rods,  with  nuts 
on  each  end. 

As  you  will  see,  this  makes  a  cheap, 
convenient  and  powerful  hoist,  with  about 
8  feet  lift,  and  is  an  example  of  what  can 


old  material  w-as  used;  and  they  are  much 
admired. 

For  the  benefit  of  any  wishing  to  make 
use  of  such  cylinders  for  this  purpose,  I 
will  state  that  it  is  necessary  to  recess  or 
counterbore,  male  and  female,  the  joints 
at  ends  of  each  cylinder,  to  keep  them  in 
proper  alignment. 

gj  §j  © 

Combination  Planer  and  Grinder. 

It  is  not  uncommon  to  find  an  old 
planer  utilized  as  a  surface  grinder  after 
having  outlived  its  usefulness  as  a  planer, 
but  it  is  quite  unusual  to  see  a  planer  that 
will  do  good  work  in  either  capacity. 
There  is  one  fitted  up  at  the  Huntington, 
W.  Va..  shops,  to  true  up  the  worn  sides 
of  hardened  links,  and  at  the  same  time 
reduce  the  block  in  width,  a  proper 
amount  to  have  the  correct  play  between 
flanges. 


In  grinding  links  to  take  up  lost  mo- 
tion flue  to  block  wear,  a  surfai 

h  is  secured  the  link  and  block,  is 
to  the  planer  platen.  The  plate 
has  a  depressed  surface  on  its  face  to  re- 
the  block;  the  depression  or  groove 
of  such  a  depth  that  the  bottom  of 
the  block  stands  below  the  bottom  of  the 
link  about  a  thickness  of  thin  paper,  or  an 
amount  which  will  leave  the  block 
ciently  thicker  than  the  link  to  give  a 
proper  play  between  flanges.  The  ma- 
chine is  speeded  up  with  two  ranges  of 
platen  speeds,  so  as  to  satisfy  all  condi- 
tions of  grinding  and  planing.  All  grind- 
ing attachments  are  quii  kly  applied  or  re- 
moved, which  makes  the  machine  a  very 
useful  tool  to  the  link  gang. 

I  I  ... 

The  Enggren  Oil  Cup. 

The  oil  cup  shown  in  annexed  engrav- 
ing  has  several  good  points  that  are  en- 
tirely its  own.  In  the  first  place,  the 
top  is  quite  securely  fastened,  so  that  it 
cannot  possibly  shake  off,  and  yet  it  is 
fastened  in  a  shape  that  any  man  can  take 
oil    without    the    use    of   a    wrench.     The 


km  ;g  it  en  oil  err. 

using  of  wrenches  on  oil  cups  is  a  bad 
thing,  for  men  in  a  hurry  often  fail  to 
discriminate  on  the  extent  of  the  twist 
to  be  given,  and  consequently  many  cups 
are  wrenched  off  by  accident. 

Another  good  point  about  the  cup  is 
that  the  adjusting  can  be  done  with  the 
fingers  without  any  difficulty.  A  man 
can  reach  through  the  drivers,  take  the 
top  of  this  cup  off  and  adjust  the  feed 
without  taking  his  gloves  off.  It  appears 
to  us  that  the  cup  will  be  found  a  great 
convenience. 

It  was  patented  by  Mr.  E.  L.  Enggren, 
Ozone  Park.  N.  Y..  and  is  for  sale  by  the 
patentee. 

(0)  [Sj 

gj  iN 

Illinois  has  a  greater  number  of  miles 
of  railroad  than  any  other  State — 10.509.59. 
Pennsylvania  is  second,  with  9.666  miles; 
Texas  third,  with  9.222.88  miles.  Rhode 
Island  has  the  least  mileage — 321.05. 
New  York  has  8.078  miles;  Ohio,  8.500.23; 
Indiana,  6.295.28. 
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Car  Department. 


CONDUCTED   BY   O.  H.  REYNOLDS. 


Standard  Twin    Hopper  Gondola  Car — 

New  York  Central  &  Hudson 

River  Railroad. 

The  New  York  Central  coal  car  here- 
with illustrated  will  bear  the  closest  scru- 
tiny of  those  interested  in  good  practice 
in  ca-  construction,  for  the  reason  that 
it  is  of  to-day  and  represents  what  is  con- 
sidered the  proper  thing  for  the  coal  traf- 
fic of  one  of  the  most  important  systems 
of  this  country.  It  is  of  the  double  hop- 
per type,  and  has  many  strong  points  in 
its  make-up  that  will  commend  them- 
selves to  all  who  are  familiar  with  the 
difficulties  attending  the  attainment  of 
proper  strength  in  a  car  body  having  twin 


inches,  and  the  end  sills  are  9  inches  thick 
by  10  inches  wide  for  a  distance  of  38 
inches  at  the  center,  to  receive  an  angle 
iron  3l/i  x  6  x  35^6  inches,  whose  function 
is  solely  to  take  the  shocks  from  the  draw- 
bar buffing  lug.  The  ends  are  beveled  on 
the  outer  face  from  the  angle  iron  to  the 
ends,  leaving  the  latter  8x9  inches  on  the 
face,  the  corners  of  which  are  rounded 
off.  Into  the  center  sill  reinforce  timbers 
there  are  tenoned  two  header  blocks  6x8 
inches,  6  feet  IOJ4  inches  from  the  inside 
face  of  the  end  sill,  and  these  are  mortised 
to  receive  the  two  intermediate  sills. 
These  headers  are  firmly  secured  to  place 
by  a  J^-inch  rod  with  washers  and  nuts. 


inches  at  the  center,  and  are  supported  on 
two  posts,  while  the  inside  pair  have  a 
truss  of  44  inches,  and  each  is  supported 
by  one  post  on  the  5  x  10-inch  center 
cross-tie  timber.  This  liberal  trussing 
will  show  results  on  the  right  side  of  the 
ledger  after  these  cars  have  seen  a  few 
years  of  service. 

What  looks  like  an  efficacious  scheme 
for  the  prevention  of  bulge  at  the  sides  of 
the  box,  is  seen  in  the  end  sectional  views. 
There  is  a  ^-inch  rod  at  each  center  stake, 
passing  down  through  the  cross-tie  tim- 
ber; the  top  end  of  the  rod  having  a 
Ys,  x  2-inch  flat  end,  which  hooks  over  the 
top  of  the  stake.     The  rod  is  backed  by 
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DRAFT  ATTACHMENTS  OF  NEW  YORK  CENTRAL  HOPPER  GONDOLA  CAR. 


hoppers,  whose  construction  involves  the 
sacrifice  of  material  in  places  where  it 
is  most  needed. 

In  general  dimensions  the  car  does  not 
depart  greatly  from  existing  figures  for 
its  kind,  it  being  35  feet  4  inches  long  over 
end  sills,  and  8  feet  9  inches  wide  over  side 
sills.  The  center  sill  is  formed  of  two 
5  x  8-inch  pieces  extending  the  length  of 
the  car,  making  a  stiff  center  member, 
and  this  is  reinforced  by  two  5  x  8-inch 
pieces  for  a  distance  of  8  feet  from  each 
end   sill.      The   outside   sills  are  5  x  13V2 


on  the  outside  faces  of  side  sills,  and  they 
are  further  tied  (longitudinally)  by  a  1- 
inch  rod  through  the  end  sill. 

At  the  center  of  the  car,  between  the 
points  just  noted,  the  construction  is,  of 
necessity,  somewhat  weaker,  on  account 
of  the  hoppers,  but  recourse  is  had  to  a 
system  of  trussing  that  compensates  for 
the  loss  of  material  of  the  usual  kind  in 
the  form  of  intermediate  sills.  There  are 
four  truss  rods  \y2  inches  diameter,  with 
ends  enlarged  to  \Y\  inches.  Two  of 
these,  the  outside  pair,  have  a  drop  of  30 


an  oak  block  having  a  base  10  inches 
wide  and  tapering  to  a  point  at  the  top. 
The  hoppers  are  lined  with  J4-inch  plate 
and  are  well  secured  by  1  x  3-inch  carry 
irons.  The  sides  are  covered  at  the  top 
with  14  x  2j4-inch  iron,  well  secured  with 
'^-inch  lag  screws,  and  J^-inch  bolts 
through  sideboards  and  outside  sills.  A 
detail  that  is  specially  prominent  as  a 
good  thing  is  the  steel  corner  plate,  con- 
tinuous from  flooring  to  top  of  coal  sides, 
both  inside  and  outside;  there  is  rigidity 
and  strength  in  such  plates,  and  if  there 
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i  .any  place  where  those  conditions  are 
required,  it  is  at  the  corners.  They  are 
certainly  an  improvement  over  the  sec- 
tional variety  of  corner  plate. 

The  composite  body  bolster  with  truss 
rods  has  stood  up  under  the  most  exact- 
ing conditions  on  this  road,  and  is  not 
now  deserted  for  its  metallic  congener, 
as  will  be  noted  in  the  engravings.  A 
good  solid  construction  is  shown  in  the 
details  of  the  draw-gear,  in  which  great 
attention  has  apparently  been  given  to  put 
this  part  of  the  car  into  an  invulnerable 
shape.  The  draft  timbers  are  6  inches 
thick,  and  extend  back  to  the  body  bolster, 
furnishing  a  massive  foundation  fo'-  the 
draft  lugs,  which  are  also  assisted  in  resist  - 


Buchanan,  superintendent  of  motive 
power  and  rolling  stock,  for  the  prints 
from  which  our  engravings  were  made. 

§  ®  & 

A  Home-made  hoist. 
One  of  the  handiest  inexpensive  ar- 
rangements for  hoisting  cabs,  pilots,  head- 
lights and  other  impedimenta  out  of  the 
way  to  an  elevated  platform,  and  coach 
seats  and  trimmings  to  the  upholstering 
department,  is  shown  in  accompanying  en- 
graving. It  is  only  a  combination  of  pul- 
leys, but  an  effective  one.  A  tight  pulley 
with  a  slack  belt  drives  another  pulley  on 
the  same  shaft,  with  a  drum,  on  which  is 
wound  an  ample  length  of  rope. 


Extensive   Use  of  Compressed  Air  on 
the  Chesapeake  &  Ohio. 

The  wide  range  of  uses  to  which  com- 
pressed air  has  been  put  in  the  past  few 
years  cannot  be  better  exemplified  than  by 
citing  a  few  of  them  as  found  in  a  West 
Virginia  shop  at  Huntington,  just  an  or- 
dinary well-appointed  railroad  shop,  but 
one  where  the  master  mechanic  is  not 
willing  to  take  long  routes  to  reach  a  re- 
sult while  a  short  cut  is  in  the  line  of  his 
vision. 

Like  a  great  many  other  shops,  this 
has  had  its  experience  in  compressing  air 
with  air  pumps,  and  found  the  drain  on 
the  boiler  such  as  to  preclude  their  use, 
except    in   such    a    restricted    way   as   to 


ing  buffing  strains  by  their  bearing  against 
a  heavy  block  which  fills  the  space  between 
draft  timbers,  and  also  extend  back  to  the 
bolsters;  three  transverse  bolts,  J$  inch 
ir  diameter,  bind  the  timbers  and  block 
firmly  as  one  piece.  The  draft  timbers 
are  under  strain  against  the  bolster  by 
means  of  two  i-inch  bolts,  which  pass 
through  the  bolster,  with  nuts  at  back, 
and  engage  with  the  former  with  a  strap 
body  having  a  lug  turned  over  at  the  end; 
two  of  the  transverse  bolts  pass  through 
these  straps,  thus  providing  for  trouble 
in  either  direction. 

The  coal  space  is  33  feet  long,  8  feet  3 
inches  wide,  and  3  feet  10  inches  high, 
giving,  with  the  hoppers,  a  capacity  of 
1,220  cubic  feet.  With  coal  at  50  pounds 
per  cubic  foot,  the  load  would  be  61.000 
pounds.     We  are  indebted   to   Mr.   Wm. 


STEWART'S  HOME-MADE  IIOIST. 

The  slack  belt  referred  to  is  made  to 
tighten  on  the  driving  pulley  by  means 
of  a  pivoted  lever  in  the  control  of  the 
operator  by  another  rope  within  com- 
fortable reach.  Any  pull  on  this  rope 
starts  the  machine  in  motion,  and  as  the 
load  lifted  depends  on  the  degree  of  taut- 
ness  of  the  belt  on  the  driving  pulley,  the 
lift  is  easily  within  the  control  of  the  man 
handling  the  tightener.  When  seen  in 
operation,  this  lift  looked  like  an  efficient 
device  for  the  money  there  was  in  it.  It  is 
one  of  Master  Mechanic  Stewart's  schemes 
at  Huntington,  W.  Va. 

i     §     i 

An  improvement  on  his  well-known 
sanding  apparatus  has  been  patented  by 
Mr.  Henry  L.  Leach,  of  Cambridge, 
Mass. 
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practically  shut  out  anything  like  an  ex- 
tensive application  of  the  new  power  for 
labor-saving  appliances;  but,  unlike  many 
more  shops,  this  has  had  the  good  for- 
tune to  obtain  a  two-stage  Norwalk  com- 
pressor, 9  x  16  inches,  with  an  accumulat- 
ing cylinder  14  x  16  inches.  This  com- 
pressor has  taken  the  place  of  nine  8-inch 
air  pumps,  and  does  its  work  on  about  3i 
per  cent,  of  the  steam  consumption  for- 
merly required  for  the  nine  pumps.  This 
looks  like  a  good  place  for  somebody  to 
stick  a  pin  for  reference,  when  the  subject 
of  compressors  for  shop  use  is  up  for  dis- 
cussion. 

All  boilers  are  put  under  a  test  pres- 
sure by  air,  25  per  cent,  greater  than  the 
rated  boiler  pressure,  by  means  of  a  6-inch 
pump  having  its  air  cylinder  bushed  down 
to  ■zYz  inches  diameter  for  exclusive  use 
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in  boiler  testing.  When  applying  thi  ti  I 
pressure,  the  pump  is  connected  to  1 1 1  *  - 
engine  l>y  piping  to  the  blower  pipe  at  the 
smoke  arch  and  taking  the  pn 
through  the  blower  valve  in  the  cab.  The 
pressure  is  nicely  sustained  by  the  pump 
governor.  The  air  used  for  the  test  is 
theri  Utilized  for  blowing  out  the  cylinders, 
leaving  everything  clean  and  dry  about 
the  engine  in  beautiful  contrast  to  the 
wet  process. 

Boilers  are  run  out  of  the  erecting  shop 
under  air  at  no  pounds  pressure,  let  in 
on  one  gage  of  water  at  a  temperature  of 
212  degrees;  this  pressure  and  volume  be- 
ing sufficient  to  take  the  engine  to  the 
transfer  table  and  off  on  the  test  track, 
preparatory  to  coupling  up  the  tender. 

Air  hoists,  noiv  so  much  in  evidence  in 
all  shops  making  any  pretensions  to  the 
use  of  air.  are  in  extensive  use  here,  and 
seen  at  their  best.  There  are  twenty  of 
these  useful  tools  in  the  machine  shop, 
two  of  which,  located  at  the  driving-wheel 
lathe  and  wheel  press,  are  12  inches  in 
diameter  by  5  feet  lift.  The  others  are  4 
and  6  inches  diameter  by  6  feet  lift.  In 
the  car  shop  there  are  also  two  of  12  inches 
diameter  by  9  feet  lift,  for  raising  or  trans- 
ferring a  six-wheeled  passenger  truck. 
All  these  lifts  are  run  on  trolleys,  and  are 
capable  of  movement  in  any  direction. 
The  brass  foundry  is  also  equipped  with 
traveling  lifts,  to  handle  the  molten  yellow 
stuff;  in  fact,  there  are  few  places  about 
the  shops,  in  which  air  can  be  used  to  ad- 
vantage, that  it  is  not  speedily  harnessed; 
all  of  which  is  made  possible  by  the  com- 
pressor. 

g  $  $ 

A  Glass-Etching  Device. 

Devices  for  doing  work  with  com- 
pressed air  are  brought  to  a  state  border- 
ing closely  on  perfection  at  the  Hunting- 
ton paint  shop;  in  fact,  it  may  be  said  that 
there  are  few  kinks  with  air  that  are  un- 
known in  that  shop,  as  it  is  the  policy  to 
do  everything  possible  by  means  of  that 
useful  agent. 

In  glass  ornamentation  with  air  and 
sand,  silver  foil  is  used  largely  in  trans- 
ferring figures  to  the  glass.  The  foil  is 
first  placed  on  the  plain  glass;  a  perforated 
pattern  is  then  laid  on  the  foil,  and  the 
latter  is  trimmed  with  a  knife  to  the  lines 
of  the  desired  ornamentation.  A  coat  of 
parafline  is  then  placed  on  the  trimmed 
.surface,  and  also  on  the  silver  foil;  after 
which  a  second  trimming  is  necessary  to 
remove  the  parafrme  outside  of  the  pat- 
tern; this  operation  then  leaves  the  glass 
bare  outside  of  the  required  figures.  The 
glass  is  then  ready  for  the  sandblast,  and 
is  placed  in  a  box  6  feet  long,  3  feet  high 
and  18  inches  wide,  which  constitutes  a 
part  of  the  permanent  sandblast  outfit. 
The  engraving  shows  one  of  the  handiest 
and  most  complete  arrangements  of  what 
is  now  a  very  well-known  process  in  glass 
ornamentation  by  abrasives.  It  is  seen  to 
be  a  permanent  rig,  made  up  of  a  12  x  33- 


inch  air  brake  auxiliary  turned  into  a 
tank  for  holding  th<  and  Supply,  and 
properly  piped  for  air  and  a  nozzle,  all  of 
which  ili'-  engraving  explain-  to  tho  I 
who  ha\  e  a  de  ire  I',  imp! n  i  make- 
shift outfit.  The  nozzle  is  J^-inch  di- 
ameter and  the  air  pressure  ranges  from 
So  io  ion  pounds  per  square  inch. 


Scrap  Credits. 

The     Arbitration     Committee    oi     the 

Master  Car  Builders'  Association  held  a 
meeting  on  December  16,  1896,  and  made 

the  following  rulings: 

II    -When   scrap  credits  are  allowable, 


'I  hat  thi    i'      i"  •  "  ■' -  Hi'", it  . 

life  1   of  strength,  is  amply  proven  by  pcr- 

quar 
1  M.  a-   tie    1  an   are   frequentl) 
loaded  all   the   way  from   70,000  to   72.000 
pounds,    and    will    a vi  '      '  00   pounds 

to  the  load  with  no  1  vidi  n 


How  to  Suppress  Train-Robbing. 

If  legislators  and  June-    would  take  in- 
spiration  from   Governor   Stom 
souri.  in   trying  to   suppn  ime  of 

train-robbing,     the     industry     would     be 
stamped     out     as     effectually     as     similar 
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the  weights  credited  should  always  be 
equal  to  the  weights  of  the  new  metal 
applied,  except  as  otherwise  provided  in 
the  Rules  and  in  Section  D  oi  Leaflet 
No.  1,  September  16,  1896. 

"I. — Several  inquiries  as  to  the  mean- 
ing of  the  words  'switching  roads,'  in 
Section  25  of  Rule  5,  were  considered. 
and  the  committee  makes  the  following 
ruling  as  a  definition  of  a  switching  road 
as  used  in  this  connection: 

"A  switching  road  is  a  corporation  do- 
ing the  major  part  of  its  business  on  a 
switching  charge,  or  one  which  does  not 
pay  mileage  to  car  owners  for  the  use  of 
the  owner's  car." 

§     i     @ 

Malleable  Iron  in  Freight  Cars. 

The  importance  of  malleable  iron  as  a 
factor  in  holding  down  the  dead  weight 
of  cars,  is  well  exemplified  in  the  case  of 
the  65.000-pound  coal  car  illustrated  in 
the  February  issue.  With  this  car  are 
shown  two  examples  of  light  malleable 
castings,  usually  made  of  gray  iron. 

Superintendent  of  Motive  Power  Turner 
writes,  since  the  description  of  the  above 
cars  was  put  in  type,  that  he  has  decreased 
the  weight  1.800  pounds  less  than  when 
cast  iron  was  used  in  their  construction, 
bringing  the  light-weight  down  to  29.200 
pounds,  which  will  be  acknowledged  very- 
low  for  a  65,000-pound  car. 


crimes  were  suppress!  '1  il  by  the 

vigorous  action  of  President  Diaz.  In  a 
letter  written  on  the  subject  of  train  rob- 
bers. Governor  Stone  said: 

"During  the  last  two  or  three  years 
several  train  robberies  have  occurred  in 
this  State.  They  have  also  occurred  fre- 
quently in  other  States.  In  almost  every 
instance,  those  committing  these  crimes 
in  Missouri  have  been  apprehended  and 
punished  by  imprisonment.  In  1805  a  law 
was  enacted  by  the  Legislature  of  this 
State,  making  train  robbing  a  capital  of- 
fense. I  heartily  indorsed  the  enactment 
of  this  law-.  Train-robbing  is  a  crime 
which  greatly  endangers  human  life,  as  it 
is  accompanied  by  circumstances  of  risk 
and  danger,  and  is  perpetrated  by  armed 
and  desperate  men.  It  is  usually  accom- 
panied by  actual  violence  done  tb 
charge  of  the  trains  and  express  cars.  But. 
in  addition  to  the  foregoing,  it  is  a  crime 
which  brings  a  State  into  public  disrepute 
to  an  extent  greater  than  any  other  crime 
in  the  calendar  of  which  I  have  knowl- 
edge. Its  frequent  occurrence  will  do 
incalculable  harm  to  the  State.  It  is  a 
crime  that  should  be  broken  up.  and  I 
confess  disappointment  and  impatience 
that  juries  do  not  deal  with  criminals 
of  this  class  with  the  utmost  severity.  The 
execution  of  a  few  highwaymen,  a  punish- 
ment always  richly  deserved,  would,  in 
my  judgment,  put  an  end  to  this  descrip- 
tion of  crime  m  this  State." 
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Practical  Letters  from  Practical  iVien. 


m  « 

Two  Kinds  of  Engineers. 

(A  Sequel  to  "Two  Kinds  of  Firemen." 
THE  POOR    ENGINEER. 
Editors: 

So me  men  would  never  make  good 
onomical  engineers  if  they  would  run 
an  engine  all  their  lives.  A  poor  engineer 
will  couple  onto  a  train,  and  if  he  is  late 
he  will  try  to  make  all  the  time  up  the 
first  ten  miles  out.  The  fireman  will  get 
a  "slug"  in  her,  and  the  engineer  will 
pound  a  fresh  fire  to  pieces  and  ruin  it  for 
economical  steam-making  in  the  begin- 
ning of  the  run. 

Some  men,  if  they  are  late,  will  make 
up  their  time  and  then  lose  it  again  oiling 
around  at  the  next  stopping-place.  Some 
men  will  leave  the  starting-point  of  a  run 
on  time,  with  a  reasonably  fast  time  to 
make,  and  will  run  as  fast  as  they  can  part 
way  to  the  next  town,  and,  finding  they 
are  going  to  arrive  too  soon,  shut  off  and 
let  the  train  roll  into  the  next  town.  The 
same  process  is  repeated  at  each  succeed- 
ing station  throughout  the  run.  In  the 
meantime,  the  fireman  gets  in  a  good  fire 
at  each  station,  determined  to  keep  her 
hot  or  burn  all  the  coal  in  the  tank,  and 
when  the  engineer  shuts  off  to  let  her  roll 
into  the  next  town,  the  safety  valve  will 
scream  with  joy. 

Another  kind  of  poor  engineer  is  a  man 
who  may  not  be  a  hard  hitter,  but  who 
will  let  his  balance  packing  blow,  or  his 
steam  pipes  or  nozzle  leak,  or  his  dia- 
phragm be  poorly  adjusted  or  loose;  and 
if  the  fireman  ventures  to  hint  that  he 
thinks  so-and-so  is  the  matter  with  the 
engine,  he  will  at  once  become  alarmed 
about  showing  his  ignorance,  and  gravely 
inform  the  fireman  that  he  is  "firing  her 
too  heavy,"  or  "not  firing  her  level."  He 
may,  to  cover  up  his  ignorance,  tell  him 
he  is  "not  paid  for  running  the  engine," 
or  he  may  say.  "You  know  too  much." 
Such  a  man  will  be  afraid  to  report  any- 
thing, because  he  don't  know  for  sure 
what  to  report. 

Some  engineers  have  no  confidence  in 
the  engine's  ability  or  their  own,  on  a  hill, 
and  want  the  engine  popping  ail  the  time, 
as  they  say  they  can't  "pull  cars  on  cold 
water."  Some  men  go  over  a  hill  like  a 
man  running  a  mile  to  jump  over  a  three- 
board  fence.  He  is  out  of  wind  and  weak 
when  he  gets  to  the  fence,  and  can't  jump. 
Some  men  will  do  half  of  their  work  and 
neglect  the  other  half,  in  order  to  do  half 
the  fireman's  work,  watching  the  stack 
and  steam  gage  and  each  shovelful  of  coal 
that  the  fireman  puts  in,  in  the  meantime 
forgetting  to  hook  her  up  or  shut  off  his 
injector.  A  master  mechanic  can  look 
over  a-  roundhouse  work-book  and  pick 
out- the  intelligent  engineer  by  his  reports. 
Some  engineers  will  be  noted  for  hav- 


ing a  good-running  engine  and  a  good 
steamer,  while  another  will  be  noted  for 
having  a  poor  engine  and  a  poor  steamer. 
Some  men  will  make  the  statement  that 
the  vent  hole  in  the  top  of    a  balanced 
slide  valve  is  to  let  oil  into  the  valve  and 
cylinder,  or  to  set  out  the  packing  with 
steam;  or  that  the  overflow  of  a  Monitor 
injector  is  leaking,  when  it  will  be    the 
primer  valve;  or  as  soon  as  you  apply  the 
air  brake,  the  retaining  valve  keeps  the 
brake  set;  or  will  report  on  the  round- 
house work-book  that    the  driver-brake 
triple  releases  as  fast  as  it  is  applied,  or 
brakes  apply  themselves   while  running, 
or  that  tank  brake  does  not  set.  Again.they 
will  make  the  statement  that  there  are  no 
engines  built  with  one  pair  of  drivers;  it 
would  be  impossible  to  run  them;  or  that 
there  are  no  cast-steel  driving-wheel  cen- 
ters.   If  a  statement  is  made  that  a  steam- 
ship is  run  without  valve  oil,  or  any  oil, 
in  her  valves  and  cylinders,  he  will  sneer 
at  such  an   idea,  and    on   being    quoted 
"Locomotive  Engineering"  for  authority, 
will  swell  up  with  his  five  or  ten  years'  ex- 
perience, and  say  he  has  taken  "Locomo- 
tive Engineering"  for  several  years,  and 
has  Westinghouse's  book,  and  never  saw 
such  statements.     So  many  men  will  scan 
a  mechanical  book  or  paper  the  same  as 
a  child  would  scan  a  picture  book,  skip- 
ping over  a  hard,   knotty   problem,   and 
reading  a  whole  book  in  one  hour.     Such 
men  would  be  hard  to  fire  for,  because 
they  do  not  take  enough  interest  in  the 
machine  they  operate  to  find  out' the  prin- 
ciples of  its  construction.     One-half  the 
credit  for  a  good  coal  record  is  traceable 
to  the  interest  and  intelligence  an  engi- 
neer takes  in  the  performance  of  his  duty. 
If  the  engineer  does  not  take  interest,  the 
fireman  will  be  compelled  to  accept  cir- 
cumstances as  they  are,  and  probably  will 
be   unjustly  blamed     for    the     engineer's 
shortcomings. 

THE   GOOD    ENGINEER. 

The  good  engineer  is  the  one  who  can 
do  the  work  with  the  least  amount  of 
steam  passing  through  the  cylinder,  and 
has  confidence  in  his  ability  to  contend 
with  difficulties.  He  always  does  the  right 
thing  at  the  right  time;  no  hurry,  no  fuss; 
everything  goes  along  smoothly.  A  good 
engineer  is  not  afraid  to  get  down  and 
take  the  scoop  for  miles,  in  order  to  "see 
how  she  steams."  But  in  these  days  of 
extension  fronts,  large  nozzles  and  brick 
arches  (of  which  numbers  do  not  under- 
stand the  principles),  they  are  in  a  quan- 
dary; probably  having  been  educated  un- 
der the  contracted  nozzle,  diamond-stack 
age,  some  do  not  study  to  keep  up  to  date. 
The  good  engineer  does  not  rail  and  con- 
demn the  Traveling  Engineers'  Associa- 
tion or  its  form  of  examinations,  or  state- 


ments made  by  Westinghouse  that  an  air 
brake  don't  fail.  (For  my  part,  I  fail  to 
find  a  useless  question  in  the  272  questions 
of  the  Standard  Examinations.)  He  is  not 
afraid  to  discuss  a  question  with  a  fire- 
man, and  would  rather  have  an  intelligent 
fireman  than  an  ignoramus.  There  are 
three  things  that  go  together  to  produce 
good  results;  First  comes  smooth,  steady 
running;  second,  slick  pumping;  third, 
an  engine  well  kept  up;  fourth,  good  light 
firing  will  follow  as  a  natural  result  from  a 
combination  of  the  other  three. 

A.  A.  Lindley, 
Iowa  Central  Railway. 
Oska/oo.sa,  la. 

%     i     i 

The  First  Belted  Compressor. 

Editors: 

In  connection  with  the  cuts  and  de- 
scriptions of  the  new  belt  air  compressors, 
in  your  January  issue,  I  inclose  herewith 
a  blueprint  showing  the  general  plan  and 
details  of  a  belt  air  compressor  which  I 
have  had  in  use  for  the  last  five  years. 

As  it  may  be  of  interest  to  you,  and  pos- 
sibly some  of  your  readers,  to  know 
something  more  of  the  tool  and  its  use, 
I  will  add  that  my  first  idea  of  a  belt  com- 
pressor originated  in  connection  with  a 
deep-well  pump  which  I  constructed  and 
patented  in  1886,  a  blueprint  of  which  is 
also  inclosed  herewith.  We  have  one  of 
these  pumps  working  in  a  well  2,000  feet 
deep,  and  600  pounds  air  pressure  will 
start  the  flow  of  water,  and  450  pounds 
pressure  will  maintain  it.  With  this  pump 
we  can  get  a  pressure  of  800  pounds  to 
the  square  inch  with  about  70  pounds  of 
steam  pressure. 

The  belt  compressor  was  built  in  1891, 
and,  as  will  be  seen  by  referring  to  the 
drawings,  is  constructed  in  a  cheap  and 
simple  manner.  There  are  two  vertical 
compressing  cylinders  8  x  14  inches,  com- 
pletely water-jacketed,  each  single-acting, 
having  two  cranks  set  opposite  each  other 
on  a  shaft  driven  by  two  6-inch  belts  over 
a  40-inch  pulley.  This  pulley  also  acts  as 
a  balance  wheel,  its  weight  being  about 
3.600  pounds.  The  compressor  is  entirely 
automatic  in  action,  starting  and  stopping 
itself  as  the  pressure  rises  or  falls.  This 
is  accomplished  by  means  of  a  small  cyl- 
inder so  arranged  as  to  shift  the  belt  when 
the  desired  pressure  is  attained. 

This  compressor  has  been  in  practical 
operation  in  our  Houston  shops  for  the 
last  five  years,  furnishing  air  for  hoists, 
jacks,  small  riveting  machines,  rivet  cut- 
ters, and  for  moving  dead  engines  in  and 
out  of  the  shops.  In  addition  to  this,  we 
have  our  yard  fully  equipped  with  pipes, 
with  suitable  connections  at  all  points 
where  air  is  likely  to  be  required  for  mov- 
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able  jacks  and  for  testing  air  brakes  on 
cars,  which  is  a  great  convenience. 

In  the  last  two  years  we  have  built  a 
number  of  these  compressors,  which  are 
now  in  use  in  some  of  our  division  shops. 
J.  J.  Ryan, 
Supt.  M.  P. 
Houston,  Tex. 

[The  above  letter  from  Mr.  J.  J.  Ryan, 
superintendent  of  motive  power  of  the 
Southern  Pacific  Railroad  at  Houston, 
Tex.,  conveys  some  information  that  may 
be  more  or  less  new  to  the  users  of  belted 
air  compressors.  In  this  connection  we 
will  say  that  in  May,  1892,  one  of  the 
editors  of  this  paper,  Mr.  John  A.  Hill, 
visited  the  Houston  shops,  and  fully  de- 
scribed this  air  compressor  in  the  June 
issue  of  "Locomotive  Engineering"  of 
that  year,  together  with  the  deep-well 
pump  mentioned  by  Mr.  Ryan.  There  is 
little  doubt  in  our  mind  that  this  descrip- 
tion of  this  belted  compressor  led  to  the 
building  of  all  the  belted  compressors 
still  made  on  the  same  lines. — Eds.] 

i     $     $ 

Adjusting    Eccentrics    When     Wheels 
Are  Not  Under  the  Engine. 

Editors: 

Given  the  main  driving  wheels  of  a  lo- 
comotive standing  on  the  shop  floor,  the 
old  axle  having  been  replaced  by  a  new 
one,  and  required  that  the  four  eccentrics 
are  to  be  set  and  keyed,  so  that  they  will 
have  the  correct  angular  advance  accord- 
ing to  lap  and  lead  of  value.  This  to  be 
done  before  the  wheels  are  placed  under 
the  engine. 

The   first    thing    to    be    determined    is. 


also  seen  that  the  center  line  of  motion  C 
is  on  an  incline.  It  will  be  necessary  to 
lake  these  three  inclinations  into  consid- 
eration, namely,  the  two  inclined  posi- 
tions of  the  main  rod  and  the  inclined  posi 
tion  of  the  center  line  of  motion.  The 
next  move  is  to  find  the  amount  of  each 
inclination. 

Take  a  pine  board  planed  on  one  side 
and  on  lower  edge,  Fig.  2,  and  draw  line 
AA  to  represent  the  center  line  of  axles; 
after  which,  draw  line  XX  parallel  to  it, 
and  at  a  distance  from  it  equal  to  the 
distance  between  lines  XX  and  AA,  in 
Fig.  1.  The  length  of  the  main  rod  is 
then  taken,  to  which  is  added  12  inches  for 
the   length  of  the  crank  arm,  and  a  line 
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Fig.  2 

ADJUSTING   ECCENTItlCS. 

is  drawn  from  center  D  to  D' ;  also  from 
center  D,  minus  12  inches  of  the  length  of 
main  rod,  to  center  E,  these  lines  giving 
the  inclination  of  the  main  rod  for  the 
front  and  back  positions  of  the  crank  pin. 
The  radius  of  link,  which  is  the  dis- 
tance from  the  center  of  the  axle  to  the 
lower  rocker  pin  center,  when  in  its  middle 
position,  is  next  taken,  and  the  arc  K  is 
drawn.  The  distance  from  the  center  line 
A  A  to  center  of  lower  rocker  pin  is  next 
laid  off,  and  the  line  drawn  from  C  to  D  is 
the  inclination  of  the  center  line  of  mo- 
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whether  the  center  of  cylinder  and  cross- 
head  pin  is  in  line  with  the  center  of  the 
axle.  Fig.  I  shows  that  these  centers  are 
not  in  line;  that  is,  that  the  center  line 
XX  of  the  cylinder  and  crosshead  is  not 
coincident  with  the  center  line  AA  of 
the  axles,  but  above  it.  It  also  shows  that 
the  inclination  of  the  main  rod,  when  the 
crank  pin  is  on  its  front  center  DD,  de- 
viates from  its  inclination  when  the 
crank  pin  is  on  its  back  center  EE. 

With  the  valve  in  its  central  position, 
in  the  steam  chest  B,  and  the  upper  and 
lower  rocker  pins  an  equal  distance  from 
the  center  A',  the  lower  arm  is  seen  to  be 
bent  forward  or  have  an  offset,  and  it  is 


tion.  Next,  a  square  piece  of  wood  is  nailed 
under  and  parallel  with  each  line,  upon 
which  is  laid  the  degree  spirit  level  L,  by 
which  to  find  the  degree  of  inclination  of 
each  line,  a  memorandum  of  which  is 
made  for  further  use  on  the  same  class 
of   engine. 

The  alligator  plate  A.  Fig.  3.  which  has 
been  described  in  "Locomotive  Engineer- 
ing" (page  973).  and  the  level  L,  are  ap- 
plied to  the  wheel  as  shown;  after  which 
the  wheel  is  rolled  so  that  the  alligator 
plate  will  be  brought  to  the  same  inclina- 
tion as  line  DD,  Fig.  2.  The  valve  is  next 
measured  and  is  found  to  have  Ya,  inch 
lap,  and  the  lead  is  taken  at  1-16  inch.  The 


straight  edge  S S,  Fig.  4  (also  described 
on  page  97.3;,  is  laid  off,  and  as  the  rocker 
arms  arc  of  equal  length,  the  distance 
D  C  is  made  13-16  inch,  which  equals  the 
lap  and  lead. 

Straight-edge  55  is  placed  in  position 
with  the  level  L  on  it,  and  the  former  is, 
by  means  of  the  wedge  K,  brought  to  the 
same  degree  of  inclination  as  the  center 
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line  of  motion  D  C,  Fig.  2.  Bringing 
mark  B,  Fig.  4,  in  line  with  the  outside 
of  the  axle,  the  square  is  moved  in  line 
with  mark  D,  and  moving  the  forward 
eccentric  F  so  as  to  touch  the  square,  it 
will  be  in  its  proper  position.  Moving 
the  wheel  on  its  back  center  like  Fig.  5. 
and  bringing  mark  B,  Fig.  6,  in  line  with 
outside  of  axle,  the  square  is  moved  in 
line  with  mark  D,  and  the  backing  eccen- 
tric B'  is  rnade  to  touch  the  square,  bring- 


Fig.  4 
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ing  it  into  correct  position.  The  other 
eccentrics  are  treated  similarly,  and  when 
all  are  keyed  to  place  the  job  is  completed. 

J.    A.    ElSENAKER. 

Elmira,  X.  }'. 

«  •••         $ 

Phot jgraphing  Moving  Trains. 

Editors: 

The  exceedingly  interesting  article  by 
Mr.  F.  W.  Blauvelt.  on  photographing 
trains  which  are  running  at  high  speeds, 
was.  without  doubt,  enjoyed  by  your  large 
circle  of  readers.  When  one  looks  at  the 
dial  of  a  watch  and  sees  the  tiny  divisions 
over  which  the  second  hand  moves,  and 
at  the  same  time  considers  that  the  pe- 
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riod  "i  exposure  which  produced  those 
excellent  illustrations  in  your  January  is- 
sue only  lasted  tin  130th  part  oi  a  second, 
one  is  inclined  to  agree  with  Mr.  I'.lau 
velt  that  the  surprising  part  of  the  opera- 
tion is  that  enough  light  can  pass  in  upon 
the  sensitized  photographic  plate  in  a  pe- 
riod of  time  so  exceedingly  minute. 

There  is.  however,  another  considera- 
tion which  brings  before  us  how  delicate 
must  be  the  preparation  now  used  in  tak- 
ing photographs.  Professor  Dolbear,  in 
his  work  on  "Matter.  Ether  and  Motion," 
tells  us.  on  page  158,  that  the  silver  solu- 
tion used  to-day  can  be  affected  by  an 
exposure  the   1000th  part  of  a  second  in 


This  engine  used  to  have  the  valve-stem 
rod  extended  to  guide  yoke,  hut  now  has 
solid-end  valve  rod.  Would  this  not  agree 
more  with  your  explanation  in  January 
number? 

W.  Woods. 

Echo,   I  'tali. 

[ft  looks  that  way.— Eds.] 

§     i     i 

The  Locomotive  Balanced  Slide  Valve- 
Reminiscent. 

Editors: 

The  so-called  balanced  slide  valve,  as 
used  on  locomotives,  is  not  a  balanced 
valve.  It  is  a  relieved  valve;  that  is,  a 
valve  which  is  relieved  of  a  very  con- 
siderable part  of  the  pressure  forcing  it 


There  was  too  much  opportunity  for  the 
sparks  to  interfere  with  the  packing  strips 
and  grooves,  which  they  did,  to  their 
rather  speedy  destruction.  The  first  ap- 
plications were  to  wood-burning  locomo- 
tives, where  the  evil  effects  of  the  sparks 
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duration.  Edison  first  used,  in  experi- 
menting for  the  kinetoscope,  an  exposure 
of  2720th  of  a  second,  though  the  period 
of  exposure  has  since  been  lengthened  to 
vi  1  y  nearly  that  used  by  Mr.  Blauvelt. 

It  is  therefore  not  so  wonderful  that 
enough  light  can  get  into  the  camera  in 
the  prescribed  time,  as  it  is  that,  in  this 
highly  sensitive  solution,  the  molecules 
of  the  silver  salts  can  be  dislocated  and 
broken  up  with  such  incredible  rapidity. 
The  exposure  of  130th  of  a  second,  dur- 
ing which  the  "Empire  State  Express,"  at 
full  speed,  was  able  to  advance  over  8 
inches— most  rapid  as  it  certainly  is— 
was  yet  slow  enough  to  allow  a  ray  of 
light  1,430  miles  long  to  dash  in  upon  the 
plate.  If  the  ray  of  light  had  been  a 
gossamer  golden  thread,  stretching  from 
Montreal  to  Winnipeg,  its  farthest  end 
could  have  sped  over  half  the  continent, 
and  the  thread  itself  have  been  entirely 
reeled  into  the  camera,  in  the  time  re- 
quired for  the  shutter  to  spring  across  the 
face  of  the  lens. 

Geo.  S.  Hodgins. 
Windsor,  Ont. 

§         $         & 
Peculiar  Wear  of  Valves. 

Editors: 

W.  W.  Pitts  says  that  the  wear  is  evi- 
dently caused  by  reverse  lever  not  being 
let  down  in  corner  while  running  down 
hill.  I  am  running  an  engine  on  a  25-mile 
hill;  the  lever  is  run  in  corner  "down  hill." 
and  still  the  valves  have  this  peculiar  wear. 
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against  the  seat.  While  this  relief  per- 
mits the  valve  to  be  moved  more  easily, 
its  motion  consuming  less  power,  if  this 
saving  of  power  was  all  there  was  to  it, 
it  would  never  be  worth  consideration. 
Moving  more  easily,  there  is  less  spring 
of  the  parts  moving  it,  less  wear  of  pins 
and  other  parts,  and  less  wear  of  valve 
face  and  valve  seat.  All  these  parts  will 
maintain  their  integrity  longer,  the  result 
being  a  more  satisfactory  steam  distribu- 
tion and  a  saving  from  less  leakage.  But 
a  balanced  valve  may  be  wasteful  of  steam 
quite  as  easily  as  saving. 

I  am  led  to  this  line  of  thought  by  the 
communication  from  S.  J.  Hungerford, 
with  the  title  "Peculiar  Wear  of  Valves," 
in  January  issue,  and  by  happening  to 
have  been  an  actor  in  the  making  of  the 
first  (as  well  as  several  succeeding)  slide 
valve  for  a  locomotive  that  I  ever  saw 
balanced  by  four  rectangular  packing 
strips,  inclosing  a  rectangular  space  top 
of  the  valve,  from  which  space  steam  from 
the  steam  chest  was  excluded.  The  valve 
to  which  I  refer  was  the  invention  of  the 
late  George  W.  Richardson,  and  the  time 
nearly  thirty  years  ago. 

The  rough  sketch,  Fig.  1,  may  be 
taken  as  a  cross-section  of  this  valve  and 
seat.  It  will  be  seen  that  this  was  an 
open-top  valve,  the  exhaust  striking  in 
full  volume  the  plate  a,  against  which  the 
packing  strips  make  a  steam-tight  joint. 
This  proved  a  poor  construction,  al- 
though it  was,  in  the  main,  like  the  orig- 
inal model  that  went  to  the  Patent  Office. 


Locomothv  Engineering 


Fig.  J 

BALANCED    SLIDE   VALVE. 

were  not  particularly  noticeable.  But 
when  the  application  was  to  a  coal  burner, 
this  weakness  developed  without  delay. 
Of  course,  when  the  engine  was  running 
regularly,  the  packing  strips  were  held 
firmly  against  the  plate  a,  Fig.  1,  as  well 
as  against  the  inner  surfaces  of  the 
grooves,  as  b  b  b  b.  Fig.  2;  but  when  run- 
ning shut  off,  sparks  were  pumped,  so  to 
speak,  where  they  would  do  the  most 
harm. 

Richardson's  next  move  was  to  prac- 
tically destroy  this  spark  trap  by  closing 
the  top  of  the  valve,  as  in  Figs.  3  and  4, 
leaving  a   small   hole   in   the   top   of  the 
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BALANCED    SLIDE   VALVE. 

arch  to  prevent  the  accumulation  of  pres- 
sure in  the  chamber  inclosed  by  the  pack- 
ing strips,  which  pressure  would,  of 
course,  destroy  the  balancing  effect. 

An  inspection  of  Fig.  2,  which  is  a  top 
view  of  so  much  of  the  valve  as  is  per- 
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tinent  to  the  discussion,  will  make  plain 

what  Ki'  lianlsoii's  strong  claim  in  regard 
to  his  balance  packing  was.  That  claim 
was,  that  each  of  the  four  packing  strips 
was  quite  independent,  in  its  operation,  of 
either  of  the  other  strips.  Each  of  the 
strips  were  for  itself  its  own  part  ol  bear- 
ing against  plate  a,  and  its  path  of  travel 
was  never  interfered  with  in  the  least  by 
the  travel  of  any  other  strip.  This  and 
the  most  natural  manner  in  which  the 
packing  made  steam  tight  abutting  joints, 
cannot  be   gainsaid.      It   appeals    to     the 

a 


ran 
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Fig.  3 

BALANCED  VALV  10. 

senses   of  the   mechanic   as   nothing   less 
than  truth  will  appeal. 

The  necessity  of  close  joints,  as  at  b, 
Fig.  2,  would  have  suggested  to  most  me- 
chanics a  fine  scraping  of  the  contact  sur- 
faces. It  suggested  nothing  of  the  kind 
to  Richardson.  Good  planing  was  his 
entire  reliance.  Neither  scraping  nor  fil- 
ing was  countenanced.  A  packing  piece 
or  a  groove  would  plainly  enough  show 
the  tool-marks  due  to  the  feed,  which  tell 
the  mechanic  plainer  than  long  argument 
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BALANCED    VALVE. 

that  the  surface  is  a  succession  of  ridges 
and  depressions.  These  ridges  and  de- 
pressions are  in  the  direction  of  the  length 
of  the  packing  strips  and  groove  surfaces. 
The  ridges  are  higher  than  the  general 
surface.  If  the  effort  was  made  to  sur- 
face these  parts,  they  must  first  be  re- 
moved. Richardson's  argument  was  that 
a  ridge — a  line — bearing  the  full  length  of 
a  packing  strip  would  prevent  leakage 
while  the  entire  surfaces  were  coming.  In- 
slight  wear,  into  intimate  contact.  As 
was  rather  common  with  him.  he  was 
right.  I  should  think.  It  is  evident  that, 
from  a  slight  springing  of  the  parts  from 
heat  and  pressure,  the  entire  surfaces 
would  not  at  once  come  fairly  together, 
no  matter  how  much  pains  were  taken  to 


that  end.     It  would  be   i Ii    ign  or 

workmanship,  01  both,  that  would  not 
pi  i  inn  i  me  Inn  to  comi  to  a  I"  aring  very 
soon;  one  hue,  as  tin-  mechanic  speaks  of 
lines. 

Richardsi pposed  the  u  ■<•  of  a  mill- 
ing machine  for  cutting  the  groo 

In     packing,   on    the    ground    that    the 

inevitable    coring  due  to  the  operat 

the  i  utter,  led  in  a    emi  i  ircular  <lii 
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from  the  top  to  bottom,  and  leakage, 
never  growing  better,  would  be  the  in- 
evitable result.  He  worked  hard  to  de- 
velop good  points  in  the  construction  of 
his  balance  valve,  and,  beyond  doubt,  suc- 
ceeded in  doing  so.  Later  on,  in  an- 
other position,  I  designed  and  superin- 
tended the  application  of  a  very  consider- 
able number  of  his  valves  to  stationary 
and  marine  engines,  without  a  failure  in  a 
single  instance.  I  remember  an  instance 
in  which  the  application  was  to  a  20-inch 
cylinder  engine  that  had  been  running 
for  a  year  or  two.  The  pipe  leading  from 
the  space  inclosed  by  the  packing  strips — 
the  relief  pipe,  we  called  it — was  about  6 
inches  long  and  I  inch  diameter;  opened 
direct  into  the  engine-room.  The  reason 
for  the  pipe  being  so  large  was,  that  it 
was  put  there  by  another  party  who  had 
made  a  failure  in  trying  to  balance  that 
same  valve.  After  two  or  three  days  there 
was  scarcely  a  perceptible  leak  of  the 
packing,  all  of  which  leakage  must  pass 
through  this  pipe,  and  after  ten  years'  use 
you  could  safely  place  your  cheek  within 
an  inch  of  the  open  end  of  the  pipe.  This 
was  not  an  exceptional,  but  a  common  in- 
stance. 

It  should  be  stated  that  in  the  particu- 
lar instance  mentioned,  and  others  inci- 
dentally referred  to.  there  was  no  possible 


parks,   and   the   main 

■     0 

and  not  a  variabli  in  the 

I   a  locomotive — two  very  im- 
portant 'ii'1 

I. He  all  first  '  hanics  and  en- 

nd     Richardson     was     both — 
when  In-  turned  inventor  rather  in  <■. 

'" >i     atisfied    with    the    balance 
packing  of  his  valve.     He   wanted  to  see 
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BALANCED  VALVE. 

how  it  would  go  some  other  way,  and  as 
the  sparks  still  worried  him  somewhat, 
he  arranged  for  a  continuous  packing,  as 
represented  in  Fig.  5.  The  central  part  of 
this  piece  c  was  slightly  depressed,  the 
outside,  as  shown,  packing  against  the 
packing  plate,  instead  of  the  four  packing 
strips.  I  never  seriously  believed  that 
Richardson  thought  this  packing  good 
for  anything,  which  it  certainly  was  not. 
Then  he  tried  circular  packing  rings,  as 
indicated  in  Fig.  6,  but.  as  might  have 
been  anticipated  from  the  variable  travel 
of  the  valve,  with  no  better  results. 

In  the  beginning  of  his  experiments, 
Richardson  knew  nothing  of  how  much 
pressure  he  could  take  from  the  valve  and 
still  have  it  seat  securely.  Such  informa- 
tion as  he  had.  came  from  John  Bourne's 
statement,  in  relation  to  the  balanced 
valve  of  Messrs.  Penn.  to  the  back  of 
which  he  says  "a  ring  is  applied,  of  an 
area  equal  to  that  of  the  exhaustion  port." 
Guided  in  part  by  this,  he  balanced  his 
first  experimental  valve  to  the  extent  of 
the  exhaust  cavity  in  the  valve,  which  he 
assumed  Bourne  to  mean. 

Richardson  was  the  first  I  knew  of  to 
reason  that  the  area  balanced  was  some- 
what greater  than  the  area  inclosed  by  the 
packing  strips.  He  reasoned  that  the  con- 
ditions existing  as  to  pressure  in  cavity  c 
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extended  to  an  uncertain  distance  over 
the  tops  of  the  packing  strips,  making  the 
balance  greater  than  might  be  inferred. 

Later  on,  Professor  Robinson* instituted 
some  experiments  going  to  demonstrate 
that  the  rather  prevalent  opinion,  that  the 
downward  pressure  on  a  slide  valve  was 
that  due  to  the  pressure  over  the  ports 
only,  was  wrong.  That  is,  the  assumption 
was  that,  if  you  placed  a  di^k  over  an 
aperture  through  a  steam  box,  Fig.  7, 
the  force  required  to  lift  the  disk  would, 
in  pounds,  be  the  area  of  the  aperture  in 
square  inches,  multiplied  by  the  pressure 
per  square  inch  in  the  steam  box.  Pro- 
fessor Robinson  showed  that,  with  the 
disk  accurately  ground  to  its  seat,  the 
force  required  to  lift  it  would  be  the  pres- 
sure multiplied  by  an  area  extending  out- 
side the  aperture,  as  to  the  dotted  lines. 
However  interesting  these  experiments 
might  have  been  to  Richardson,  if  they 
had  been  made  before  he  had  worked 
out  his  problem  of  balancing  valves,  it  is 
doubtful  if  they  would  have  been  of  any 
practical  value.  Unfortunately,  the  finer 
experiments  of  this  kind  are  conducted — 
the  better  the  surfaces  in  contact  are — 
the  less  instructive  they  are  to  any  but  a 
purely  scientific  mind.  In  the  instance 
of  a  slide  valve,  if  springing  from  pres- 
sure and  heat  does  not  at  once  destroy 
the  fine  fitting  of  the  valve,  a  few  days' 
use  is  sufficient  to  most  effectually  do  so. 

Richardson's  conclusions  were,  that  he 
could  tell  nothing  about  the  matter,  ex- 
cept with  the  valve  under  ordinary  good 
working  conditions.  Having  good  oppor- 
tunities to  experiment,  he  began,  as  said, 
by  balancing  the  valves  to  the  extent  of 
the  exhaust  cavity.  Then  the  area  bal- 
anced was  gradually  increased,  until  the 
valve  unmistakably  left  its  seat.  I  cannot 
recall  to  what  extent  the  balancing  was 
carried  before  this  occurred,  but  I  do 
know  that  Richardson's  conclusions  at 
the  time  were  that,  taking  locomotives  as 
they  went,  it  was  not  wise  to  balance 
more  than  the  exhaust  cavity  in  the  valve 
and  one-third  the  area  of  one  of  the  steam 
ports.  This,  it  will  be  seen,  in  the  instance 
of  a  large  valve  and  high  steam,  removes 
a  pressure  almost  enormous. 

The  variable  conditions  that  prevail  in 
regard  to  balancing  locomotive  valves,  as 
indicated,  may  be  seen  from  an  inspection 
of  Figs.  3  and  4.  In  Fig.  3  the  valve  is 
represented  as  being  at  the  center  of  its 
travel.  The  ports  are  equally  covered, 
and  the  pressure  in  ports  />  and  />'  may  be 
assumed  to  be  about  equal.  The  pressure 
to  seat  the  valve  is  very  well  distributed. 
The  part  of  the  valve  that  is  relieved  is 
central  with  the  wearing  surfaces,  and  the 
wear  should  be  substantially  equal.  As- 
sume the  valve  to  have  been  moved  along 
to  the  position  indicated  in  Fig.  4.  The 
pressure  in  port  p'  has  been  increased  by 
compression  until  it  equals,  perhaps  ex- 
ceeds, that  in  the  steam  chest;  while  that 
in  port  P  has  fallen  by  its  being  opened  to 

•See  Transactions  A.  S.  M.  E.,  Vol.  IV. 


the  exhaust.  If  now  the  valve  is  over- 
balanced, the  right-hand  end  will  be 
lifted  from  its  seat,  slightly,  bringing 
about  unequal  wear  of  both  valve  and 
seat,  which  will  begin  as  soon  as,  or  even 
before,  the  exhaust  begins  to  open.  The 
only  way  for  the  practical  man  to  study 
this  as  it  ought  to  be  studied,  is  in  con- 
nection with  indicator  diagrams  and  a 
model  valve  motion.  The  manner  of  do- 
ing this  needs  no  explanation.  It  will  be 
readily  understood  that  when  there  is  a 
strong  tendency  to  tighten  the  valve  at 
one  end,  and  loosen  it  at  the  other  end, 
if  the  valve  is  slightly  overbalanced,  the 


; 

* 
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wear  will  be  as  indicat  d  by  Mr.  Hunger- 
ford.  The  cause,  in  his  case,  as  editori- 
ally assigned,  may  be  the  principal  one,  or 
it  may  assist  overbalancing.  From  the 
experience  I  had  in  assisting  Richardson, 
I  should  incline  to  the  belief  that  over- 
balancing had  at  least  a  share  in  the  work, 
but  the  data  is  insufficient  to  sustain  any 
argument  in  regard  to  this. 

F.  F.  Hemenway. 
Brooklyn,  N.  Y. 

%     i     % 

Saving  from  Variable  Nozzles. 

Editors: 

In  the  February  issue  I  wrote  you  con- 
cerning the  performance  of  the  new  vari- 
able nozzle,  the  property  of  Messrs.  Wal- 
lace &  Kellogg,  of  Altoona,  Wis.  I  will 
now  inclose  you  a  special  performance 
sheet  for  December  and  January  last  past. 
During  the  month  of  December,  the  vari- 
able nozzle  was  set  at  2V2  square  inches 
larger  than  original  nozzle,  with  reverse 
lever  in  either  corner.  On  January  1st 
it  was  enlarged  to  4.28  square  inches 
larger  in  either  corner;  this  should  in- 
crease the  mileage  for  January  over  De- 
cember; but  during  the  month  of  January, 
the  engine  was  sent  out  with  a  combina- 
tion snow  plow  and  flanger,  after  a  severe 
storm,  and  used  11  tons  of  coal  making 
272  miles.  This,  of  course,  reduced  the 
mileage  considerable,  but  leaves  a  very 
good  showing. 

On  a  basis  of  2,619  miles,  which  was 
made  by  this  engine  in  December  with 
coal  at  $2.58  per  ton,  there  was  shown  a 
saving  of  $59  over  the  general  average  of 
the  other  engines  on  the  same  run. 

In  January,  on  a  basis  of  3.468  miles, 
there  was  shown  a  saving  over  the  general 
average  of  $83.85,  or  32.5  tons  of  coal. 

I  might  add  that  this  engine  left  the 
shop  November  30th.  and  has  been  run- 
ning every  day.    The  front  end  has  neve- 


been  opened  for  cause,  and  there  are  no 
signs  of  gumming.  All  adjustments  of  the 
nozzle  are  made  from  the  outside,  so  that 
it  is  unnecessary  to  open  the  smokebox 
door. 

L.  H.  Bryan. 
Tii'O  Harbors,  Minn. 

[The  special  performance  sheets  re- 
ferred to  show  that  in  December,  1896, 
the  engine  with  the  variable  nozzle  made 
35.9  miles  to  the  ton  of  coal,  as  against 
28.1  miles  average  of  five  other  engines; 
in  January,  1897,  the  miles  made  per  ton 
of  coal  were  31.9,  as  against  24.6  by  the 
others. — Eds.] 

d    d     $ 

Pounding  on  Left  Side. 

Editors: 

Pounding  on  left  side  of  right-hand  lead 
engines  is  a  fact  long  observed  by  locomo- 
tive engineers,  in  general,  with  but  pass- 
ing interest,  as  shown  by  lack  of  any  here- 
tofore advanced  theory  as  to  its  cause. 
Some  have  sought  to  account  for  it  from 
the  fact  of  the  engineer  being  placed  on 
the  right  side,  and  being  at  a  distance 
from  the  trouble  was  made  negligent  of 
his  duties  on  the  left.  My  explanation  is 
as  follows: 

A  right-hand  lead  engine  approaching 
right  forward  center,  the  left-hand  piston 
would  be  pulling  the  driving  box  forward 
against  the  wedges,  and  finding  them  a 
fulcrum,  would  tend  to  force  the  right- 
hand  box  back  against  the  wedge  after 
the  exhaust  was  made  on  that  side,  and 
when  steam  was  taken  on  center,  the  box 
being  held  against  wedge  by  strain  of  left 
piston,  there  could  be  no  pound  on  that 
side.  When  left  side  reached  center,  and 
exhaust  was  made,  the  strain  of  right  pis- 
ton would,  by  aforesaid  process,  force  the 
left-hand  box  forward,  and  when  steam 
was  taken,  the  box  would  thump  against 
back  wedge,  as  the  lost  motion  was  all 
taken  up  forward  by  the  action  of  the  right 
side.  When  same  engine  is  run  back- 
wards, the  thump  would  be  transferred  to 
right  side,  as  a  right-hand  lead  engine  go- 
ing forward  is  practically  a  left-hand  lead 
engine  backing  up.  Do  you  think  I  am 
right? 

John  Loftus. 

Albany,  N.   Y. 

[The  theory  is  quite  rational  and  may 
be  correct. — Eds.] 

i     i     & 

Watch  This  Hotel  "  Dead  Beat. 

Editors: 

Some  rascal  is  traveling  around  the 
country,  passing  himself  off  as  Mr.  F.  F. 
Prentiss,  of  this  company;  he  has  a  fac- 
simile of  Mr.  Prentiss'card,  and  his  sig- 
nature is  a  close  copy  of  that  of  our  Mr. 
Prentiss.  This  fellow  is  beating  hotel 
proprietors  out  of  their  board  bills,  and 
may  be  attempting  other  deviltry  of  a 
"confidence  game"  nature.  We  think  you 
would  be  doing  the  public  a  good  turn  by 
publishing  this  notice. 

Cleveland  Twist  Drill  Co., 
Sy  J.  D.  Cox,  Jr. 
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Air=Brake  Department. 


•  'The  Air  Brake  Has  a  New  Enemy." 

Ever  since  it  was  announced  that  Mr.  G. 
W.  Rhodes,  superintendent  of  motive 
power  of  the  Chicago,  Burlington  & 
Quincy  Railroad,  would  read  a  paper  on 
the  above  subject  before  the  January  meet- 
ing of  the  Northwestern  Railway  Club, 
considerable  speculation  has  been  in- 
dulged in  by  air-brake  men  as  to  the 
character  and  nature  of  this  "new  enemy." 
Some  thought  the  "new  enemy"  might  be 
a  practice  recommended  by  some  well- 
meaning  person,  but  which  really  resulted 
in  detriment  instead  of  good.  Others  had 
in  mind  the  trainman  who  tests  brakes 
with  the  rear  angle  cock;  the  chap  who 
adjusts  piston  travel  by  brake-shoe  clear- 
ance; the  yard  master  who  obstructs  the 
switching  ahead  of  air-braked  cars,  and 
various  other  offenders.  Of  course,  all 
these  were  old,  and  we  did  not  presume 
for  a  moment  that  a  thorough  air-brake 
man,  like  Mr.  Rhodes,  was  ignorant  of 
their  existence.  The  greater  portion  of 
those  who  wondered  were  entirely  in  the 
dark,  and  welcome  the  light  thrown  on 
the  subject  by  the  reading  of  the  paper 
by  Mr.  Rhodes. 

The  "new  enemy"  turns  out  to  be  a 
common,  ordinary  mud  wasp — a  transient 
inhabitant  of  the  West  and  Northwest — 
which  seems  to  have  a  penchant  for  travel- 
ing. This  insect  chooses  for  its  place  of 
habitation  the  exhaust  port  of  the  pres- 
sure-retaining valve,  and  there  builds  a 
nest  of  mud  and  other  material,  in  which 
it  rears  its  young,  thus  effectually  closing 
up  all  avenue  for  the  escape  of  pressure 
from  the  brake  cylinder.  After  describing 
the  trouble  and  giving  a  treatise  on  Ento- 
mology, with  especial  reference  to  the 
origin  and  habits  of  this  particular  insect. 
Mr.  Rhodes  suggests  a  remedy  for  the 
evil,  in  changing  the  snape  and  size  of  the 
exhaust  port  from  its  present  annular 
opening  to  one  slit-shaped,  thus  prevent- 
ing the  insect  from  entering  the  retaining 
valve. 

In  order  that  the  dirt  may  be  gouged 
out  of  the  retaining  valve  port,  Mr. 
Rhodes  recommends  that  the  valve  be 
changed  from  the  position  it  now  occu- 
pies. As  it  now  stands,  the  outer  face  of 
the  exhaust  port  is  but  a  short  distance 
from  the  side  of  the  car,  and  is  very 
difficult  of  access,  should  it  be  necessary 
to  gouge  out  the  port.  The  present  loca- 
tion of  the  retaining  valve,  in  reference 
to  the  position  of  its  eyhaust  port  with 
the  side  of  the  car,  is  advantageous,  inas- 
much that  it  precludes  plugging  up  with 
a  wooden  plug,  by  the  well-meaning  train- 
man, who  believes  that  he  is  thereby  cor- 
recting a  leak.  The  change  in  the  shape 
of  the  opening  would  not  only  bar  out  the 
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insect,  but  would  also  prevent  the  brakc- 
tnan  from  using  wooden  plugs  in  retain- 
ing valves. 
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Fourth  Convention  of  Air-Brake  Men. 

The  fourth  annual  convention  of  the 
Railroad  Air-Brake  Men  will  convene  in 
Nashville,  Tenn.,  April  13,  1897. 

The  progress  made  by  this  association 
in  the  last  four  years  has  been  remarkable, 
and  evidence  of  its  success  is  shown  in  the 
unprecedented  sale  of  their  proceedings 
up  to  date.  The  first  edition  of  the  1896 
proceedings,  of  4,000  copies,  was  scarcely 
off  the  press  before  a  second  edition  of 
4000  more  was  necessary.  This  second 
edition  has  been  almost  entirely  dis- 
posed of,  and  the  demand,  although 
somewhat  abated,  has  not  entirely,  ceased. 

Instead  of  printing  a  third  edition  of 
the  proceedings,  the  progressive  form  of 
questions  and  answers,  which  has  so 
greatly  influenced  the  sale  of  the  1896 
proceedings,  has  been  published  in 
pamphlet  form,  and  will  be  sent  to  any 
address  by  "Locomotive  Engineering," 
at  the  following  rates:  Single  copies,  25 
cents  each;  10  copies,  20  cents  each;  100 
copies,  15  cents  each;  500  copies,  12  cents 
each;  1,000  copies,  9  cents  each. 


A   New  Catalog. 

The  Westinghouse  Air  Brake  Com- 
pany has  recently  issued  its  new  1897 
"F"  catalog,  which  is  much  fuller  and 
superior  to  all  former  publications  of  this 
kind. 

The  principal  features  of  improvement 
consist  of  the  illustration  of  the  high- 
speed brake,  which  has  been  standardized, 
and  is  now  placed  on  the  market.  Here- 
tofore, the  high-speed  brake  has  been  con- 
sidered merely  experimental,  but  has  now 
become  a  regular  article  of  commerce, 
especially  adapted  to  fast  train  service. 

The  engineer's  equalizing  brake  valve, 
with  feed  attachment,  is  now  known  as 
Plate  F-6. 

The  special  equipment  for  certain  classes 
of  hopper-bottom  coal  cars  where  single 
cylinders  cannot  be  used,  now  consists  of 
a  "twin"  brake  apparatus,  in  which  two 
cylinders  of  6-inch  diameter  and  8-inch 
stroke  are  supplied  by  one  common  auxil- 
iary  reservoir. 

The  plain  triple,  special  driver-brake 
triple,  quick-action  passenger  triples  for 
10-inch.  12-inch  and  14-inch  brake  cylin- 
ders, all  have  graduating  springs,  made  of 
No.  14  phosphor  bronze  spring  wire,  12 
coils.  2^2  inches  free  height  after  taking 
permanent  set.    The  graduating  spring  for 


quick-action  triple  valves  on  the  6  and 
8-inch  freight  cylinders  are  made  of  No. 
15  B.  \V.  G.  brass  wire,  14  coils,  3  inches 
free  height  after  taking  permanent  set. 

&     &     i 

The  Silvene  Ouick-Release  Valve. 

Editors: 

The  purpose  of  the  present  invention 
is  the  provision  of  a  release  valve  for  the 
air  cylinders  of  automatic  brake  mechan- 
ism, which  will  be  self-acting  and  quickly 
respond  to  the  variation  in  pressure  of 
the  air  in  the  train  pipe,  so  as  to  quickly 
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SILVENE   QUICK-RELEASE   VALVE. 

relieve  or  bleed  the  cylinder  when  it  is 
desired  to  release  the  brakes,  so  that  the 
latter  will  be  quick  in  the  releasing  action. 

With  these  ends  in  view,  the  invention 
consists  essentially  of  a  release  valve,  em- 
bodying in  its  construction  two  pistons 
of  differential  areas,  comprising  between 
their  opposing  ends  a  chamber  which  is 
in  communication  with  the  train  pipe,  the 
smaller  piston  closing  two  passages,  the 
one  leading  to  the  brake  cylinder,  the 
other  to  the  outer  air. 

The  improvement  consists  essentially  of 
the  novel  features  and  the  combination  of 
the  parts  which  hereinafter  will  be  more 
fullv  described  and  claimed,  and  which  are 
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shown  m  the  accompanying  drawing, 
which  is  a  vertical  central  section  of  a 
valve  constructed  in  accordance  with  and 
embodying  the  essential  principle  of  the 

invention. 

The  vah  i  imposed  oi  two  parts 

_>  and  3,  which  arc  secured  together  by 
bolts  or  other  fastenings,  passing  through 
the  opposing  Range  ends. 

The  upper  part  2  is  closed  at  the  outer 
end,  which  end  is  centrally  apertured  and 
internally  threaded  to  receive  a  set  screw  4. 

The  lower  part  3  is  provided  with  a 
nipple  ./.  by  means  of  which  communica- 
tion is  had  with  the  brake  cylinder  and 
with  a  lateral  opening  b,  which  makes  con- 
nection with  the  train  pipe  />.  The  upper 
part  of  the  bore  of  the  part  3  is  larger 
than  the  lower  part   of  the  said  hore.  and 


her  between  their  opposing  ends,  which 
at  all  times  is  in  communication  with  the 
train  pipe;  two  passages,  the  one  com- 
municating with  the  brake  cylinder,  the 
other  with  the  outer  air,  and  controlled  by 
the  smaller  of  the  two  pistons,  and  .1 
spring  similarly  exerting  a  pressure  to 
close  the  piston  and  cut  off  the  communi- 
cation between  the  said  two  passages,  sub- 
stantially as  set  forth.  A  release  valve  to 
hold  the  air  in  the  brake  cylinder  to  re- 
charge the  auxiliary  with  the  brake  set. 
If  you  carry  a  train-line  pressure  of  80 
pounds,  you  will  set  my  improved  valve 
for  85  pounds:  or  if  you  carry  70  pounds, 
you  can  set  the  valve  for  75  pounds.  After 
the  engineer  makes  a  reduction  of  5  or  10 
pounds,  he  places  the  brake  valve  on  the 
running  position.     Of  course,  the  brakes 
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between  the  two  is  provided  a  chamber  C, 
which  is  about  opposite  the  opening  b. 
Two  pistons  E  and  D  are  connected  or 
form  part  of  a  valve  stem  5,  which  latter 
is  projected  into  the  chamber  formed  in 
the  part  2,  and  receive  a  coiled  spring  6, 
which  is  confined  between  the  piston  E 
and  a  flanged  nut  7,  held  in  engagement 
with  the  inner  end  of  the  set  screw  4. 

The  two  pistons  D  and  E  are  in  axial 
alignment,  and  fit  steam-tight  within  their 
respective  bores. 

The  passage  8  is  provided  in  the  nipple, 
and  communicates  with  the  brake  cylin- 
der, but  extends  vertically  through  the 
lower  portion  of  the  part  3,  and  communi- 
cates with  an  annular  chamber  9.  A  relief 
passage  10  leads  from  the  chamber  9,  and 
is  designed  to  carry  off  the  spent  air  from 
the  brake  cylinder,  when  it  is  desired  to 
release  the  brakes. 

Having  thus  described  the  invention, 
what  is  claimed  as  new  is: 

A  release  valve  for  the  cylinders  of  an 
automatic  brake  mechanism,  comprising 
a  casing  adapted  to  make  connection  with 
the  brake  cylinder  and  train  pipe;  two 
pistons  of  differential  areas  operating  in 
the  valve  casing  and  comprising  a  cham- 


will  remain  set  until  the  engineer  works 
the  three-way  cock.  He  recharges  the 
train-line  with  5  pounds  pressure;  this 
will  lift  the  release  valve  off  the  seat,  as 
it  shows  in  the  blueprint,  the  position  it 
stands  in  when  it  is  releasing  the  air  from 
the  brake  cylinder. 

When  the  trainman  wants  to  throw  out 
a  car,  the  engineer  recharges  the  train- 
line  before  they  cut  the  air  off;  that  will 
keep  the  valve  in  the  release  position. 
The  engineer  can  prevent  the  brakes  from 
sticking  with  this  valve,  by  carrying  an 
excess  pressure  in  the  main  reservoir  on 
the  locomotive. 

Toney  Silvene. 

/  'ictoria,  B.  C. 

[The  reasons  why  brakes  should  not  re- 
lease any  sooner  than  they  do,  are  so  ob- 
vious that  it  does  'not  seem  necessary  to 
enter  deeply  into  a  discussion  of  our 
correspondent's  device  in  this  connection, 
and  inasmuch  that  the  device  is  more  of 
an  automatic  recharging  device,  instead 
of  a  quick  release,  our  remarks  will,  there- 
fore, be  confined  to  the  former. 

Plainly  stated,  the  functions  of  our  cor- 
respondent's valve  are  such  that  the  dif- 
ferential piston  is  controlled  by  the  spring 


6,  and  remains  seated  until  such  time  as 
the  train-pipe  pressure,  admitted  between 
the  differential  heads  of  the  pistons,  is 
such  as  to  force  the  piston  upwards,  there- 
by making  a  communication  between  the 
brake  cylinder  and  the  atmosphere.  The 
spring  in  question  is  set  at  a  certain  pres- 
sure, and  so  long  as  the  train-line  pressure 
is  under  that  amount,  the  exhaust  port  is 
closed.  To  open  the  exhaust  port,  the 
train-line  pressure  must  be  increased  to 
the  necessary  amount.  In  short,  the  valve 
closes  the  exhaust  port  to  cylinder  until 
such  time  as  train-line  pressure  is  in- 
creased to  the  predetermined  amount 
necessary  to  overcome  the  tension  of 
spring  and  lift  the  differential  piston 
valve. 

This  device  contains  the  same  inherent 
objections  as  similar  devices.  Should 
there  at  any  time  be  less  pressure  in  the 
train  pipe  than  will  overcome  the  tension 
of  the  spring  6,  the  brake  will  refuse  to 
release,  as  the  brake-cylinder  port  is 
blocked.  The  remarks  which  we  made 
on  a  corresponding  device  in  last  month's 
issue,  will  apply  to  this  device,  in  the  re- 
spect of  brakes  remaining  set  until  a  cer- 
tain train-line  pressure  is  obtained. — Eds.] 


Quick-Charging  Triple  Valves. 

Editors: 

In  the  Air-Brake  Department  of  De- 
cember number  you  say  that  henceforth 
you  will  draw  the  line  at  illustrations  and 
descriptions  relating  to  quick-charging 
triples,  and  assert  that  if  a  quick  charge  or 
recharge  were  desired,  the  enlarging  of 
the  feed  groove  would  accomplish  that. 

It  is  undoubtedly  true  that  a  quicker  re- 
lease is  not  needed,  and  that  the  compli- 
cation and  expense  of  a  double  train  pipe 
debars  that,  but  is  not  a  quick  recharge 
very  desirable,  were  it  not  for  the  unequal 
recharging  difficulty  which  would  attend 
a  very  long  train?  I  do  not  believe  this 
trouble  exists  in  a  train  pipe  the  length  of 
a  passenger  train  of  ten  coaches  or  less. 

Should  it  be  decided  to  recharge  the 
auxiliaries  of  passenger  cars  in  less  time 
than  they  are  now  recharged,  it  would  be 
a  change  very  desirable  to  those  who 
handle  the  brake,  but  seemingly  undesir- 
able to  some  air-brake  theorists. 

This  change,  however,  could  not  be 
brought  about  by  simply  changing  the 
size  of  the  feed  groove,  as  any  change  in 
that  would  necessitate  a  larger  prelimin- 
ary exhaust  port,  and  a  stouter  graduat- 
ing spring,  and  this  would  in  turn  inter- 
fere with  the  emergency  action. 

I  fully  realize  that  I  have  not  said  any- 
thing which  you  and  others  do  not  already 
know;  but  there  are  a  great  many  more 
whom  your  statement  misleads. 

About  two  years  ago  I  witnessed  a 
number  of  tests  which  convinced  those 
present  that  the  auxiliaries  of  a  passenger 
train  could  be  recharged  quickly  without 
the  attendant  troubles  which  are  encoun- 
tered on  a  very  long  train,  and  as  passen- 
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ger  coaches  are  not  mixed  up  in  fifty  car 
trains,  the  argument  pni  forward,  that 
there  would  he  inharmonious  action  ol  thi 
two  different  triples,  surely  does  nut  hold 
good. 

These  tests  were  made  with  three  1\  I 
inghouse  passenger  triples,  which  had 
heen  fitted  up  with  54-inch  piping,  a  mill 
check  valve,  and  small  puns  bored  in 
triple-valve  piston  easing,  which  became 
uncovered  when  triple  was  in  release  po 
sition.  The  small  check  valve  prevented 
a  return  flow  of  air  when  light  reductions 
were  made,  and  it  did  not  interfere  with 
the  service  application. 

These  triples  were  first  put  into  service 
on  a  train  of  from  three  to  five  cars,  lor 
a  number  of  trips  over  a  division  of  190 
miles,  with  two  very  heavy  hills  on  it. 
One  of  these  hills  averaged  150  feet  to  the 
mile  for  10  miles.  In  one  test  the  retain- 
ers were  not  used  on  this  hill,  and  on  ac- 
count of  the  quick  recharge,  no  trouble 
was  experienced  in  keeping  the  train  fully 
under  control;  the  auxiliary  reservoirs, 
according  to  gages  attached  to  them,  be- 
ing fully  recharged  after  brakes  were  re- 
leased, before  the  train  had  gained  head- 
way enough  to  necessitate  another  appli- 
cation. 

When  making  station  stops  and  stops 
for  water  tanks,  where  a  second  applica- 
tion of  the  brakes  was  sometimes  neces- 
sary, the  gage  showed  that  the  train  line 
and  auxiliaries  had  equalized  at  a  higher 
pressure  than  they  generally  do,  which 
gave  opportunity  for  a  much  better  stop, 
and  no  chance  for  that  disagreeable  lurch, 
the  result  of  a  difference  of  pressure  be- 
tween train  line  and  auxiliary. 

The  different  engineers  who  went  out 
with  this  train,  found  that  they  could  re- 
lease their  brake  wdiere  necessary,  and  re- 
apply it  with  the  maximum  pressure  in 
the  brake  cylinder  in  about  one-fourth 
the  time  that  they  could  before,  which  is 
surely  a  great  benefit,  especially  when  an 
emergency  application  is  needed  about 
fifteen  or  twenty  seconds  after  brakes  have 
been  released. 

An  air-brake  expert  was  asked  for  his 
opinion  of  this  improvement,  and  he  im- 
mediately condemned  it,  because  it  would 
not  work  successfully  on  a  longer  train. 

Another  test  was  made  with  nine  empty 
coaches,  three  of  them  being  equipped 
with  the  quick-charging  triples,  and  at 
different  speeds  no  break-in-twos.  "terri- 
ble shocks."  nor  any  shocks  at  all,  were 
felt;  but  it  was  noticed  that  whenever 
brakes  were  applied  in  ten  or  fifteen  sec- 
onds after  a  release,  about  20  per  cent. 
more  braking  power  was  obtained  on  each 
of  those  three  cars  than  was  obtained  on 
any  one  of  the  other  six,  both  in  service 
and  emergency  applications.  It  is  just 
this  big  advantage  which  seems  to  be  its 
greatest  and  only  fault,  as  the  statement 
was  then  made  that  those  three  cars  were 
doing  too  much  towards  stopping  the 
train,  and  therefore  did  not  work  in  har- 
mony  with   the   other   six.     This    is   un- 
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Car  Builders'  standards  are  not  so  sacred 

that    they    could    not    he    broken    where    a 
benefit   was  to  lie  derived. 

J.    MlI.Nl'.. 

Ishpeming ,  Mich. 

[The  quick  re-establishment  of  maxi- 
mum pressure  in  the  auxiliary  reservoirs 
alter  the  release  of  brakes  is  not,  in  itself, 
objectionable.  On  the  contrary,  it  would 
he  highly  advantageous  and  desirable, 
providing  a  practically  instantaneous  re- 
charge could  be  made  without  interfering 
with   other  things. 

There  is  no  reason  why  an  interim  of 
any  specified  time  should  elapse  between 
the  release  of  brakes  and  full  accumula- 
tion of  maximum  pressure  in  the  auxiliary 
reservoirs,  except  in  the  hindrance  which 
such  operation  inadvertently  offers  to  the 
performance  of  other  functions  of  the 
brake. 

If  the  recharging  pressure  could  be 
simultaneously  placed  in  the  train  pipe  at 
each  triple  valve,  so  that  all  auxiliary 
reservoirs  would  begin  to  receive  their 
charges  at  the  same  time,  it  would  not 
matter  how  rapidly  the  recharging  pres- 
sure would  pour  into  the  auxiliary  reser- 
voirs. But  the  fact  that  the  pressure  for 
recharging  must  come  from  the  main 
reservoir  on  the  engine,  and  must  con- 
sume time  in  traveling  through  the  train 
pipe,  prevents  the  arrival  of  the  pressure 
at  each  triple  simultaneously  and  a  uni- 
form feed  to  all  auxiliary  reservoirs.  The 
pressure  in  the  forward  end  of  the  train 
pipe  will  be  higher  than  that  which 
reaches  the  rear  end,  and  will,  conse- 
quently, give  a  greater  charge  to  the  for- 
ward auxiliary  reservoirs.  This  difference 
in  charge  is  aggravated  in  proportion  to 
the  increased  size  of  the  feed  groove  in 
the  triple  valve,  and  the  increased  length 
of  train  pipe. 

By  the  time  the  pressures  in  the  for- 
ward and  rear  ends  of  the  train  pipe  have 
equalized,  the  forward  auxiliary  reservoirs 
will  have  the  higher  pressure.  The  rear 
auxiliary  reservoirs  will  not  have  done 
feeding  yet.  and  will  therefore  continue  to 
draw  from  the  train  pipe.  In  thus  draw- 
ing from  the  train  pipe,  the  rear  auxiliary 
reservoirs  reduce  the  pressure  in  the  en- 
tire length  of  the  train  pipe,  which  leaves 
the  forward  reservoirs  with  a  higher  pres- 
sure than  the  train  pipe,  and  their  triple- 
valve  pistons  are  consequently  forced  to 
application  position.  The  entire  train  line 
and  rear  reservoirs  must  then  be  pumped 
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S..1111  air-brake-  repairmen  have  filled 
the  large  feed  groove  in  the  old  triples 
with  solder,  and  cut  therein 
groove,  which  largely  0  ercomes  the 
trouble  just  referred  to.  The  fact  that  the 
feed  grooves  in  triple  valves  have  been 
larger  than  those  now  used,  disproves  the 
assertion  that  if  the  present  groove  were 
to  b.e  enlarged,  a  necessary  change  would 
have  to  be  made  in  the  preliminary  ex- 
haust port,  the  service  exhaust  port  and 
the  graduating  spring. 

Ninety  pounds  main  reservoir  pressure, 
thrown  into  a  train  pipe  of  thirty  cars 
whose  brakes  are  set  and  whose  train  line 
pressure  is  about  50  or  55  pounds,  wili 
charge  the  auxiliary  reservoir  of  the  first 
car  several  pounds  ahead  of  the  thirtieth 
car. 

Professor  Dudley  found  that  it  took 
from  six  to  ten  seconds  for  pressure,  after 
being  admitted  to  train  pipe,  to  reach  the 
rear  car  of  a  fifty-car  train.  On  a  twenty- 
five  freight-car  train,  it  would  be  half  of 
this,  and  on  a  ten-car  passenger  train  it 
would  be  a  little  less. 

The  advantage  given  the  forward  reser- 
voirs by  these  few  seconds  in  time  and 
momentary  higher  pressure  does  not  seem 
to  be  material,  yet  it  is  sufficient  to  cause 
trouble  and  give  foundation  for  the  objec- 
tions above  referred  to. 

Another  serious  objection  to  a  quick- 
charging  triple  valve  is  that  the  forward 
triple  valves  are  forced  to  release  position, 
and  their  auxiliary  reservoirs  are  opened 
up  to  receive  the  charge  which  should  go 
to  the  rear  cars  to  throw  their  triples  to 
release  position.  Of  course,  the  shorter 
the  train,  the  less  liable  will  brakes  be  to 
refuse  to  release.  But  different  lengths  of 
trains  and  variation  in  piston  favel  are 
matters  beyond  the  control  of  the  man 
handling  the  brakes,  and  would  prove  a 
serious  obstacle  to  the  successful  perform- 
ance of  quick-charging  triples,  except  un- 
der more  favorable  conditions  than  could 
be  obtained  for  them  in  actual  service. 

If  the  recharging  pressure  could  be 
transmitted  with  electric  speed  from  the 
main  reservoir  equally  to  each  triple  valve, 
throwing  each  triple  piston' to  release  po- 
sition, then  instantly  recharging  all  auxil- 
iary reservoirs  to  maximum  pressure,  an 
ideal  system  would  be  had:  but,  as  this  is 
a   physical  impossibility,  the  nearest  ap- 
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proach  to  it  is  the  restriction  of  the  feed 
groove  which  will  allow  the  charging 
pressure  to  first  move  all  triple  pistons  to 
release  position,  and  then  permit  all  auxil- 
iary reservoirs  to  begin  and  end  their  re- 
charge as  nearly  together  as  physical  laws 
will  allow. —  Eds.  I 


The  Pioneer  Engine-Truck   Brake  and 
How  It  Came  to  Be  Applied. 

Editors: 

In  the  year  1889  the  Canadian  Pacific 
Railroad  Company  put  on  a  suburban 
train  to  run  over  a  certain  part  of  its  line. 
Up  to  this  time  this  work  had  been  done 
altogether  by  a  neighboring  road,  and 
when,  for  the  convenience  of  passengers, 
the  train  in  question  was  started,  it  was 
run  exactly  on  the  same  time  as  the  train 
on  the  other  road,  and  it  might  be  well  to 


the  smoke.  This  was  too  much  for  the 
feelings  of  not  only  the  passengers,  but 
engineer  and  conductor,  and  the  former, 
in  his  eagerness  to  make  better  time, 
sometimes  did  not  stop  just  at  the  station, 
even  with  the  engine  reversed,  and  the 
latter,  with  many  apologies,  would  assist 
the  passengers  to  alight  at  the  road-side. 
The  brakes  on  the  cars  were  in  good 
order  and  fully  equal  in  power  to  ninety 
per  cent,  of  weight  of  car;  the  tender 
brake  was  equally  good;  but  the  driver 
brake  was  of  the  pull-up  type,  with  the 
usual  gland  leakage.  To  keep  the  piston 
packing  tight,  the  engineer  was  accus- 
tomed, when  oiling,  to  carry  an  oil  can 
in  one  hand  and  a  water  can  in  the  other. 
This  brake  was  made  to  do  good  work 
by  turning  the  cylinders  upside  down, 
changing  the  pistons  on  the  rods,  putting 
on  a  long  crosshead,  and  making  it  push 
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mention  that  these  roads  ran  side  by  side 
for  the  whole  distance,  and  the  stations 
on  each  were  directly  opposite  to  each 
other. 

The  train  consisted  of  two  50,000-pound 
cars  and  a  four-wheel  coupled  Manchester 
engine,  with  16-inch  cylinder  and  62-inch 
wheels.  The  tank  was  sloped  to  the  back, 
and  a  pilot  put  on  the  back  of  the  tender, 
as  thete  was  no  means  of  turning  engine 
at  one  end  of  the  run. 

A  few  passengers  patronized  the  new 
train ;  but  when  it  was  found  that  the  little 
engine  could  not  get  there  on  time,  and 
make  all  the  stops,  which  were  thirteen  in 
a  distance  of  23  miles,  they  made  very 
broad  hints  of  going  back  to  the  other 
line. 

The  engine  on  the  other  road  was  a  re- 
markably good  one,  and  was  built  tor  that 
particular  service,  with  the  water  tank  on 
the  boiler,  and  it  used  to  get  out  of  the 
station  with  such  surprising  speed  that  the 
little  Manchester  could  have  a  good  view 
of  the  rear  of  that  train  when  it  did  not  get 


up  instead  of  down  and  use  no  gland. 
Bright  sheet  tin  was  placed  between  the 
cylinder  and  the  firebox,  and  the  leather 
packing  was  put  in  quite  dry.  The  bright 
tin  acted  as  a  non-conductor,  and  kept 
the  cylinder  much  cooler. 

After  this  was  done,  the  time  made  was 
so  much  improved  that  the  value  of  a 
brake  for  making  time  began  to  dawn 
upon  the  writer  of  this  article,  who  at  the 
time  had  charge  of  the  mechanical  de- 
partment at  that  point.  There  were  two 
pair  of  wheels  yet  in  the  train  without  a 
brake — the  engine  truck,  with  a  weight  of 
25,000,  the  energy  of  which  pulled  the 
train  by  the  station,  and  made  it  neces- 
sary to  shut  off  sooner. 

Why  not  put  a  brake  on  the  engine 
truck?  The  reasons  against  it  were,  that 
no  such  brake  had  yet  been  used,  and  the 
engine  truck  was  supposed  to  be  free  to 
curve.  The  reasons  for  it  were  time  and 
safety,  and  that  this  engine  had  a  brake  on 
the  leading  truck  when  running  tender 
first,  which  furthermore  hung  to  the  ten- 


der frame,   while  the  engine-truck  brake 
could  be  made  to  hang  to  the  truck  itself. 

An  8-inch  cylinder,  a  10  x  24-inch  reser- 
voir, and  a  triple  valve,  were  soon  on 
hand.  Slab-iron  brake  beams,  with 
wrought-iron  brake  heads,  were  quickly 
made  and  placed  inside  of  the  wheels,  over 
pedestal  braces,  so  that  no  safety  hangers 
were  needed,  and  a  braking  power  of 
ninety  per  cent,  was  employed.  The  result 
was  that  the  little  engine  brought  its  train 
in  sharp  on  time,  to  the  satisfaction  of 
everybody. 

The  accompanying  photograph  is  of  the 
engine  with  the  first  engine-truck  brake. 
C.  R.  Ord, 
A.  B.  Insp.,  C.  P.  R. 

Montreal,  Can. 


Would  Such  an  Exchange  Be  Wise? 

Editors': 

I  saw  in  a  number  of  "Locomotive  En- 
gineering" the  statement  that  anything 
could  be  done  with  a  second  line  of  air 
pipes  for  train  brakes,  except  to  get  rail- 
roads to  buy  them.  You  add  that  the 
reason  is  the  extra  cost  and  trouble. 

Now,  it  seems  that  the  advantages  to  be 
derived  therefrom  would  far  overbalance 
this  cost  and  trouble.  By  its  use  the 
auxiliary  reservoirs  could  be  automatically 
supplied  with  air.  There  would  be  no 
need  of  retaining  valves.  It  could  be  so 
arranged  that  the  rear  brakeman  could 
use  the  brakes  on  any  given  number  of 
rear  cars  to  keep  up  the  slack  in  couplings 
on  grades,  and  not  interfere  with  the  en- 
gineer having  the  use  of  all  the  brakes 
when  needed.  Also,  in  case  of  anything 
occurring  to  the  main  train  pipe,  so  that 
a  car,  say  in  the  middle  of  the  train,  or 
any  other  place  in  the  train,  had  to  be  cut 
out,  and  thus  cut  off  the  supply  of  air 
from  the  rear  cars,  the  brakeman  could 
use  the  brakes  on  all  cars  in  the  rear,  and 
the  engineer  of  those  in  front  of  the  dis- 
abled car. 

In  case  of  long  trains,  the  brakeman 
could  make  the  right  stop  on  the  rear 
cars  at  stations,  saving  time  and  trouble. 
If  lower  pressure  were  used,  there  would 
be  few  if  any  hose  bursted  or  pulled  apart. 
This  last  would  save  far  more  than  the 
extra  cost.  If  these  results  can  be  made 
to  follow,  would  it  not  be  true  economy 
for  railroads  to  adopt  the  plan?  Is  it 
good  policy  for  railroads  to  adopt  any 
particular  plan,  and  force  everything  to 
conform  to  that  style?  Certainly,  that  is 
a  stumbling  block  in  the  way  of  inventive 
improvement. 

The  writer  of  this  recalls  when  one  of 
the  locomotive  builders  of  this  country 
wrote  against  link  motion  for  locomotives. 
To-day  all  locomotives  (nearly)  have  the 
link.  Would  it  have  been  good  policy  to 
have  adopted  the  valve  motion  of  that  day, 
and  thereby  stopped  improvement  therein? 
Benjamin  Smith. 

Princeton,  In  it. 
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Information  on  the  Loughridge  Brake. 

Editors: 

The  Loughridge  brake  was  used  by  tbe 
Tioga  Railroad  from  1876  to  1882,  at 
which  time  the  Erie  Railroad  purchased 
the  road,  and  patterns  and  blueprints  of 
the  brake  were  then  sent  to  Susquehanna, 
Pa. 

J.   A.    Haih.ky. 
F.lmira,  .V.    )'. 

§     §     $ 

A  Brake-Valve  Trouble. 

Editors: 

I  had  a  D-5  brake  valve  taken  off  of  our 
engine  and  another  one  put  on.  The  first 
time  I  got  the  engine  after  the  valves  had 
been  exchanged,  I  started  the  air  pump. 
and  the  main  reservoir  pressure  ran  up  to 
85  pounds,  but  the  train  line  showed 
nothing.  I  then  put  the  handle  in  release 
position,  and  the  train-line  pressure  ran 
up  to  reservoir  pressure,  85  pounds.  I 
supposed  the  trouble  was  in  spring  68  not 
being  adjusted  properly.  I  took  off  cap 
check  nut  71,  and  ran  nut  70  up  as  far  as 
I  could  get  it,  and  still  no  pressure  showed 
on  the  train  line  with  engineer's  handle  in 
running  position.  I  then  examined  the 
feed-valve  attachment,  and  found  it  all 
right.  I  took  cap  nut  65  off,  took  spring 
64  and  feed  valve  63  out,  and  put  nut  65 
back  on.  Then  set  the  brake  valve  handle 
in  running  position.  The  train-line 
pointer  ran  up  to  reservoir  pressure.  I 
did  this,  thinking  the  gasket  between  feed- 
valve  attachment  and  brake  valve  had 
closed  port  f.  Finding  that  "O.  K.,"  I  put 
the  feed  valve  and  spring  in,  and  then  at- 
tempted to  adjust  the  train-line  pressure 
again  with  nut  70.  but  with  same  results. 
After  thinking  a  few  minutes  I  found  the 
trouble,  which  was  as  follows: 

The  bottom  part  on  feed  valve  63,  which 
rests  on  the  diaphragm  72,  was  too  short, 
and  allowed  the  feed  valve  to  seat,  regard- 
less of  any  position  you  could  put  dia- 
phragm piston  in,  by  running  nut  70  up. 
I  went  to  the  roundhouse  and  took  the 
feed  valve  out  of  the  one  they  took  off, 
and  put  it  in  the  one  they  put  on  and  it 
then  worked  "O.  K." 

J.  E.  C,  Engineer,  P.R.R. 

William-sport,  Pa. 

®     ®     i 

Air  Brake  Items. 

The  Fourth  Annual  Convention  of  the 
Air-Brake  Associations  convenes  in  Nash- 
ville, Tenn.,  April  13th,  and  will  probably 
be  in  session  three  days. 

Correspondents  sending  articles  or 
question  for  publication  must  sign  their 
names  in  full.  Two  air-brake  articles  are 
held  out  this  month,  awaiting  signatures. 

The  D-5  or  E-6  brake  valve  is  desig- 
nated as  Plate  F-6  in  the  new  W.  A.  B. 
Co.  1897  "F"  catalog.  This  triple-headed 
name  may  be  a  trifle  confusing  to  some 
for  a  time. 

Brown's  discipline  on  the  Fall  Brook 
road  has  reduced  wrecks  and  breakages 


66  per  cent,  since  suspension  was  abol 
ished.  We  naturally  wonder  if  the  break- 
ages referred  to  include  those  due  to  mis- 
use of  the  emergency,  and  break-in-twos 
due  to  hand  brakes  being  set  on  the  rear 
cars  of  a  partially  equipped  air-brake 
train? 

Frank  Richards,  in  commenting  in  his 
book,  "Compressed  Air,"  on  the  functions 
of  oxygen  and  nitrogen  in  their  constitu- 
ency of  air,  says:  "A  friend  who  is  blessed 
with  more  knowledge  in  this  line  than  is 
possessed  by  the  writer,  suggests  that 
oxygen  is  made  for  the  mechanic  and 
nitrogen  for  the  farmer."  A  Waynes- 
burg,  Pa.,  farmer,  however,  evidently  re- 
fuses to  accept  such  division,  and  seems 
to  covet  the  mechanic's  position  also,  for 
he  recently  applied  for,  and  was  granted, 
a  patent  on  a  "Pneumatic  device  for  stack- 
ing straw." 

"A  brake  shoe  comprising  a  highly 
compressed  and  substantially  homogene- 
ous moisture-proof  block  of  wood,  in 
which  the  natural  fibers  remain  unbroken 
and  in  their  natural  arrangement,  and 
from  which  the  softer  substances  have 
been  largely  removed  so  that  the  fibers 
lie  in  a  closer  and  more  intimate  relation 
than  when  in  the  natural  state,  the  block 
so  positioned  that  the  ends  of  the  fiber 
are  exposed  to  the  wheel,  the  wood  so 
treated  as  to  be  proof  against  charring 
by  the  heat  developed  when  in  contact 
with  the  moving  wheel,"  is  the  claim  of  a 
recently  granted  patent. 

The  Q.  &  C.  Co.,  of  Chicago,  111.,  is 
sending  to  members  of  the  Air-Brake  As- 
sociation and  others  a  pamphlet  on  the 
McKee  slack  adjuster.  This  little  book 
treats  in-  a  simple  and  comprehensive 
manner.  Running  and  Standing  Travel; 
Total  Leverage;  Lost  Travel;  False 
Travel;  Shoe  Clearance,  and  other  inter- 
esting and  instructive  matter  pertaining 
to  air  brakes,  and  should  be  in  the  hands 
of  those  who  would  know  the  relation  of 
the  slack  adjuster  to  air  brakes  and  foun- 
dation brake  gear.  Much  credit  is  due  the 
Q.  &  C.  Co.  for  developing  this  part  of 
the  subject  and  getting  the  matter  in 
shape  for  air-brake  men. 

§        '$         § 
QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(26)  J.  J.  H.,  Montgomery,  Ala.,  asks: 
How  would  the  brakes  work  on  engine 

and  tender,  on  a  train  of  any  length,  with 
the  main  supply  port  a  in  the  rotary  valve 
of  D-8  brake  valve  plugged  air-tight? 
A. — Brakes  would  stick  and  refuse  to  re- 
lease. 

(27)  F.  S..  Hoboken,  N.  J.,  asks: 

1.  In  figuring  out  cam-brake  power  by 
"Wahlert's"  Rule,  do  I  understand  that 
the  %  wire  is  only  placed  between  one 
shoe  and  the  tire,  or  between  the  two 
shoes  and  the  two  tires?  A. — Between 
one  shoe  and  the  tire.  See  sketch  on  page 
474.  June  number  for  1896. 


(28)  J.,  asks: 

Will  you  kindly  publish  a  way  to  figure 
out  the  power  delivered  by  pull-up  cam 
brakes,  where  the  cams  are  connected  * 
direct  to  the  shoes?  A. — Use  Wahlert's 
Rule,  as  given  on  page  474  of  June,  1896, 
number.  This  rule  applies  to  both  pull- 
up  and  push-down  cam  driver  brakes, 
with  and  without  levers. 

(29)  H.  G.  A.,  Somerville,  N.  J.,  asks: 
When    renewing    an    emergency    valve 

(rubber  seat)  after  having  removed  pin 
through  lower  section  of  stem,  how  can  I 
best  screw  out  the  top  section  with  a  cer- 
tainty of  not  twisting  it  off  at  the  thread? 
A. — Place  the  lower  section  of  stem  on 
something  solid,  and  tap  it  lightly  with  a 
hammer;  do  not  pound  it. 

(30)  E.  G.,  East  Rutherford.  N.  J.,  asks: 
Why  is  the  proportion  4^4  to  I  consid- 
ered better  than  other  proportions  for 
brake-beam  levers?  A. — It  permits  the 
brake  shoe  to  be  located  about  2  inches 
below  the  center  line  of  the  wheel,  allows 
the  top  rod  to  clear  the  track  bolster  and 
the  bottom  rod  to  clear  the  spring  plank, 
and  gives  an  advantageous  sweep  of  lever. 

(31)  T.  S.,  Jersey  City,  N.  J.,  asks: 
When  the  brake  leaks  off  in  emergency, 

because  cylinder  pressure  passes  back  into 
train  pipe,  which  is  to  blame,  check  valve 
or  rubber  seat  of  emergency  valve,  which. 
I  believe,  is  supposed  to  close  when  brake 
cylinder  and  train  pipe  pressures  become 
equalized?  A. — The  non-return  check 
valve  is  to  blame  for  the  trouble,  and  not 
the  rubber-seated  emergency  valve. 

(32)  W.  A.  S.,  Memphis,  Tenn.,  writes: 
A  says  that  driver  brakes  were  put  on 

engines  to  assist  in  making  stops,  and  for 
the  safety  of  passengers  and  crews.  B 
says  that  they  are  to  keep  the  tires  worn 
down,  and  thereby  reduce  expense  of  turn- 
ing up  tires  when  an  engine  is  being  over- 
hauled. Which  is  right?  A. — A  is  right. 
Tire  dressing  shoes  on  a  driver  brake, 
however,  will  greatly  increase  the  service 
periods  between  shopping  for  returning 
tires. 

(33)  T.  S.,  Jersey  City,  N.  J.,  asks: 
Why  was  engineer's  valve  mentioned  in 

"Locomotive  Engineering"  for  Septem- 
ber with  port  A  near  emergency  exhaust 
port  not  brought  into  general  use?  A. — 
This  valve  gave  way  to  the  first  form  of 
D-5  brake  valve.  The  small  groove  in  the 
rotary  valve  now  permits  the  equalizing 
reservoir  pressure  to  exhaust  to  the  at- 
mosphere, allowing  the  black  hand  to 
drop  to  zero  when  the  handle  is  placed  in 
emergency  position. 

(34)  E.  J.  H.,  Paterson.  X.  J.,  asks: 

As  smallness  of  ports  leading  to  cham- 
ber D  is  responsible  for  the  equalizing 
piston  lifting  when  brake  is  released  in 
light  engine,  why  could  these  ports 
not  be  made  larger?  A. — Equalizing  port 
"g"  has  been  enlarged  as  much  as  possible 
for  this  purpose,  but  port  "e"  is  also  the 
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preliminary    exhaust    port,    and    restricts 
the  discharge  of  air  from  chamber  D   in 
service     application;     hence,     its    size    is 
'    arbitrary  anil  cannot  be  changed. 
(35}  E.  J.  II..  Paterson,  X.  J.,  a>ks: 
1.  Has  the  -mall  reservoir  attached  to 
engineer's  valve  got  to  be  a  certain  size? 
\      Yes.     The  size  has   been   established 
by   experiment,   and.   as   used,   meets   re- 
quirements  belter  than  any  other  size.     2. 
What    would    lie    the    result   of   its    being 
larger  or  smaller?     A. — If  it  were  larger, 
a  longer  time  would  be  required  to  make 
the  service  application,  and  some  pistons 
might     not     get     beyond     their     leakage 
grooves.     If  it  were  much  smaller,  emer- 
gency  applications     would    follow   when 
not  desired. 

\6)  II.  J.  II.,  Bayfield,  Wis.,  writes: 
(  )n  plate  No.  1  of  J.  E.  Phalen's  "Air 
Brake  Practice"  I  find  a  cut  of  an  8-inch 
air  pump  that  shows  only  one  receiving 
and  one  discharge  valve.  As  there  is  no 
explanation  of  the  pump  in  the  book,  will 
you  please  inform  me  if  there  are  two 
more  valves,  and  if  not,  please  explain 
how  the  pump  works  with  only  one  re- 
ceiving and  one  discharge  valve.  A. — 
The  valves  shown  are  the  receiving  and 
discharge  valves  for  the  upper  end  of  the 
air  cylinder.  A  similar  set,  located  back 
of  these  and  not  shown  in  the  cut,  per- 
form a  similar  duty  for  the  lower  end. 

(37)  T.  S.,  Jersey  City,  N.  J.,  writes: 

1.  Please  explain  in  regard  to  lift  of 
check  valve  in  quick-acting  triples;  how 
long  it  is  open  and  how  much  air  passes 
through  it — that  is,  how  much  does  it  re- 
duce the  train  pipe?  Does  the  valve  not 
close,  not  when  the  train  pipe  and  brake 
cylinder  pressures  are  equal,  but  when 
the  brake  cylinder  pressure  plus  the  ten- 
sion of  the  spring  in  the  check  valve  be- 
come equal  to  the  train-pipe  pressure? 
A. — Only  a  fraction  of  a  second.  Your 
understanding  is  correct.  2.  How  much 
resistance  iias  the  spring  in  the  check 
valve?  A. — About  3  or  4  pounds  when 
starting  to  lift. 

(38)  J.  B.  D.,  Arkansas  City,  Kan.,  asks: 
For  what  is  the  small  hole  in  the  side 

of  the'  pump  governor  between  the  dia- 
phragm valve  and  the  piston?  All  gover- 
nors do  not  have  this  port.  Why  not 
plug  it  up?  A. — To  make  the  governor 
more  sensitive,  by  allowing  the  pressure 
in  the  chamber  to  escape  and  the  piston  to 
rise,  thus  permitting  the  pump  to  resume 
work  as  soon  as  the  diaphragm  valve 
seats.  Old  governors  without  piston 
packing  rings  did  not  have  this  escape 
port,  as  the  piston  was  sufficiently  loose 
to  permit  the  pressure  to  escape  past  it 
and  out  through  the  waste  pipe.  Don't 
plug  up  the  port. 

(39)  E.  G.,  East  Rutherford,  N.  J.,  asks: 
Why  is  one  cylinder  of  an  8-inch  pump 

larger  than  the  other?  A. — When  the  8- 
inch  air  pump  was  designed,  the  standard 
steam  pressure  on  locomotives  was  about 
125  pounds,  and  in  order  to  reach  a  high 


air  pressure,  the  steam  cylinder  of  the  air 
pump  was  made  8  inches  in  diameter,  and 
the  air  cylinder  yl/z  inches.  Since  then 
much  higher  steam  pressures  have  come 
into  use,  and  the  (jJ/S-inch  pump,  which 
supplies  longer  trains,  has  been  designed 
with  9'..-inch  steam  cylinder  and  0' ..  inch 
air  cylinder,  and  gives  a  sufficiently  high 
air  pressure  without  making  steam  and 
air  pistons  of  differential  diameters. 

(40)  F.  S.,  Little  Falls.  N.  J.,  writes: 
What  is  the  purpose  of  having  a  joint 

where  the  triple-valve  piston  butts  up 
against  the  bushing  in  which  the  slide  valve 
works?  I  don't  know  of  anything  there  to 
keep  tight,  and  a  groove  is  cut  through  it, 
anyway,  so  air  can  pass,  as,  of  course, 
it  has  to,  to  get  into  the  auxiliary.  A. — 
The  end  of  the  bushing  in  question  in  the 
triple  valve  is  beveled  to  receive  the 
beveled  trunk  of  the  triple-valve  piston, 
thus  guiding  it  and  holding  in  central  po- 
sition in  its  cylinder.  This  also  takes  the 
force  of  the  blow  when  the  triple-valve 
piston  is  thrown  to  release  position.  See 
Question  No.  24  in  February  number. 

(41)  W.  S.,  Jersey  City,  N.  J.,  writes: 

1.  Has  there  ever  been,  to  your  knowl- 
edge, any  device  patented,  with  a  view  to 
cause  a  freight  car  to  brake  according  to 
the  load  it  carried?  A. — Such  a  device 
has  been  patented,  but  has  not  met  with 
much  success,  on  account  of  its  numerous 
and  expensive  parts,  which  prevent  it 
from  entering  regular  service.  2.  Would 
such  a  device  not  be  a  good  thing,  instead 
of  having,  for  instance,  two  30,000-pound 
cars  having  a  capacity  of  50,000  pounds 
each,  one  light,  braking  at  70  per  cent.,  or 
21,000  pounds,  and  the  other  loaded  to  its 
full  capacity  and  braking  at  really  less 
than  27  per  cent?  A. — Yes,  it  would  be 
advantageous. 

(42)  J.  J.,  Montgomery,  Ala.,  asks: 

If  the  air  pipe  between  the  brake  valve 
and  equalizing  reservoir  is  broken,  so  that 
the  reservoir  can't  be  used,  what  course 
would  I  take  in  order  that  I  might  use  the 
brake?  A. — You  could  choose  between 
two  evils,  the  latter  of  which  is  probably 
the  least  objectionable.  The  first  would 
be  to  put  a  blind  gasket  in  the  equalizing 
reservoir  pipe  at  the  brake  valve,  and  at- 
tempt to  make  ordinary  service  applica- 
tion stops.  The  second  would  be  to  place 
a  wooden  plug  in  the  train-pipe  discharge 
angle  fitting  in  the  bottom  of  the  brake 
valve,  and  use  the  emergency  position  as 
carefully  as  possible.  The  broken  pipe 
should  be  repaired  at  the  end  of  the  run. 

(43)  F.  L.,  Maywood,  N.  J.,  writes: 

1.  Why  is  the  hole  leading  into  the 
governor  from  train-line  connection,  and 
from  diaphragm  chamber  down  on  top 
of  piston,  made  so  small?  The  latter  is 
constantly  gumming  up,  and  refusing  to 
shut  off  the  pump,  on  that  account.  A. — 
It  is  sufficiently  large  to  perform  its 
function  of  admitting  pressure  to  force 
the  piston  downward  to  stop  the  pump. 
It  will  not  clog  up  if  too  much  oil  is  not 


used  in  air  cylinder  of  air  pump.  2.  For 
what  is  the  hole  sometimes  found  drilled 
through  the  steam  valve  of  the  new  gover- 
nor? A. — The  late  improved  governors 
have  this  hole  to  admit  a  small  quantity  of 
-.team  to  the  pump,  to  keep  it  moving 
-lowly,  thus  preventing  condensation  and 
freezing  in  cold  weather. 

(44)  J.  J.  H.,  Montgomery,  Ala.,  asks: 
How  can  an  engineer  control  his  main 

drum  pressure  with  the  D-8  brake  valve, 
with  handle  on  lap  and  train-line  exhaust 
plugged.  As  this  is  what  the  second  man 
is  recommended  by  some  air  brake  men 
to  do  when  double  heading,  if  there  is  no 
cut-out  cock  in  the  train  pipe  under  the 
brake  valve.  A. — Throttle  the  air  pump. 
There  are  cut-out  cocks  furnished  to  put 
in  the  train  pipe  under  brake  valve,  so 
that  brake  valve  may  be  cut  out  when  its 
engine  is  used  second  in  a  double-head 
train.  If  this  cock  is  not  put  in  the  pipe, 
it  is  the  fault  of  someone,  and  there  is  no 
need  legislatingfortheirnegligence.  Never 
place  a  plug,  either  of  wood  or  iron,  in 
the  train-pipe  exhaust  except  in  cases  of 
breakdowns  on  the  road. 

(45)  F.  H.,  Buffalo,  N.  Y.,  writes: 
Every  time  the  pump  stops  the  tender 

brake  will  set.  It  will  do  this  with  light 
engine  or  train.  Running  or  standing,  it 
works  just  the  same.  There  is  no  leak 
that  I  can  find.  The  pump  has  the  old- 
style  Westinghouse  governor,  with  D-8 
engineer's  valve.  Pump  will  stop  four  or 
five  minutes,  then  start  and  make  a  few 
strokes,  and  the  brake  will  let  off,  but 
will  set  again  as  soon  as  the  pump  stops. 
Everything  seems  to  be  in  good  condi- 
tion. A. — The  governor  piston  is  prob- 
ably tight  in  the  lower  end  of  the  cylinder. 
There  is  also  probably  a  train  pipe  leak 
somewhere.  It  may  be  in  numerous  small 
places,  and  may  possibly  be  in  the  dia- 
phragm valve  of  the  governor.  A  clogged 
leakage  groove  in  the  tender  brake  cylin- 
der may  assist  in  the  performance. 

(46)  H.  T.,  Paducah,  Ky.,  writes: 

I  am  pulling  a  three-car  passenger  train. 
Engine  is  equipped  with  Westinghouse 
latest  improved  appliances  and  has  driver 
brakes.  In  making  service  stop  I  make 
first  reduction  of  4  or  5  pounds;  second 
2  or  3,  and  so  on.  Brakes  work  all  right. 
At  a  junction  I  pick  up  another  coach, 
make  my  first  reduction  as  before,  but 
when  I  make  the  second  the  brake  on 
baggage  car  whistles  off.  Is  this  caused 
by  surge  of  air  or  something  else?  A. — 
Clean  the  equalizing  discharge  piston.  If 
this  does  not  remedy  the  trouble  there  is 
probably  a  leak  in  the  auxiliary  reservoir 
pressure  of  the  baggage  car.  Possibly  the 
interim  between  your  second  and  third  re- 
duction is  greater  than  that  between  the 
first  and  second,  which  would  account  for 
this  strange  happening  on  the  second  re- 
duction and  not  on  the  first. 

(47)  F.  L.,  Maywood,  N.  J.,  asks: 
What  would  be  the  effect  of  putting  a 

freight  triple  on  a  passenger  car?     Some 
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say  it  would  apply  in  t lit'  i-mc  i )  i  very 

11 service  stops  were  made.     Others 

say  that  it  would  not  unless  stations  were 
far  apart,  as  it  could  not  charm1  its  auxil- 
iary fully  between  stations  of  ordinary 
distances,  on  account  of  its  smaller  feed 
port.  A. — The  brake  would  apply  in  the 
emergency  when  a  service  application  was 
made.  The  ports  in  the  freight  and  pas- 
senger triples  are  different  in  size.  This 
also  applies  to  the  port  leading  from  the 
auxiliary  reservoir  to  the  brake  cylinder. 
H  the  reduction  from  the  train  pipe  is 
more  rapid  than  the  port  leading  from 
auxiliary  reservoir  to  cylinder  can  ac- 
commodate, preponderance  of  pressure 
will  be  had  on  the  auxiliary  reservoir  side 
of  the  triple  piston,  and  will  force  it  to 
the  emergency  position. 

(48)  J.  B.  L.,  Ashtabula,  O.,  writes: 

I  had  a  D-8  brake  valve  with  gasket 
leaking  air  from  train  line  to  chamber  D 
so  badly  that  the  only  way  I  could  get 
brakes  on,  without  going  to  the  emer- 
gency position,  was  by  allowing  it  to  leak 
on  from  train  line  past  the  leaking  gasket 
into  chamber  D.  On  a  34-car  partially 
equipped  air-brake  train,  would  you  con- 
sider it  better  to  leak  the  brake  on  and 
avoid  shocks  to  the  train,  or  would'  you 
advise  the  emergency  position  for  or- 
dinary stops?  A. — If  you  have  only  a  few 
cars  you  might  "leak"  the  brakes  on  suc- 
cessfully. If  there  is  a  number  of  air  cars, 
the  leak  would  probably  cut  little  figure. 
It  is  possible  that  you  might  be  obliged  to 
use  the  emergency  position  as  gently  as 
possible  until  you  reached  the  end  of  your 
run.  This  gasket,  however,  does  not 
spring  a  leak  suddenly,  and  should  be  dis- 
covered before  it  got  so  bad  as  to  require 
such  operation. 

(49)  T.  S.,  Jersey  City.  N.  J.,  writes: 
Please  publish  a  description  of  what  you 

called  the  old  center-feed  triple  valve.  Many 
of  the  younger  men  never  saw  it,  and  would 
like  to  know  what  it  was  like.  A. — In- 
stead of  a  feed  groove  being  cut  in  the 
side  of  the  cylinder,  as  with  the  present 
triple,  a  port  was  drilled  through  the 
center  of  the  piston  nearly  to  a  point 
where  the  graduating  pin  is  now  located. 
Here  a  cross-port  was  drilled,  which, 
with  the  port  just  described,  allowed  air 
to  feed  from  the  train-pipe  side  into  the 
auxiliary  reservoir,  when  the  ports  were 
open.  A  projection  on  the  graduating 
stem,  smaller  than  the  first  described  port, 
fitted  very  loosely  therein.  When  the 
triple  piston  was  in  release  position,  the 
air  would  feed  past  this  projection  and 
charge  the  auxiliary  reservoir.  When 
brakes  were  applied,  the  piston  would  seat 
on  a  shoulder  on  the  graduating  stem  and 
shut  off  communication. 

(50")  E.  G..  East  Rutherford.  N.  J.,  asks: 
In  finding  the  total  brake-beam  lever- 
age, why  must  brake-beam  lever  propor- 
tions be  multiplied  by  only  2  for  Hodge 
and  by  4  for  Stevens  system?  A. — There 
are  four  brake-beam  levers  on  a  car.  With 


the  St rati  in   the   proportions  arc 

multiplied  by  |  to  get  tin-  total  or  com- 
bined brake  beam  leveragi  To  gel  the 
same  for  the   Hodgi  ti  m,  we  multiply 

by  4;  but  as  hall  the  pull  goes  to  thi   hand 

brake  with  this  system,  we  must  divide 
our  product  by  1,  which  is  equivalent  to 
multiplying  by  2  in  the  beginning.  The 
hand  brake  with  the  Stevens  system  is 
connected  to  thi  top  end  of  the  dead  lever. 
2.  Does  the  rule  to  multiply  by  4  apply 
to  the  modified  Stevens  system  now  used 
on  freight  cars?  A. — Yes.  It  must  be 
remembered,  however,  that  one  cylinder 
lever,  or  the  "floating"  lever,  as  it  is  fre- 
quently called,  is  shorter  than  the  regular 
cylinder  lever,  but  it  has  the  same  pro- 
portions. 

(51)  W.  S.,  Jersey  City,  N.  J.,  writes: 
1.  Of  what  use  is  the  graduating  valve 
in  a  triple?  1  have  been  shown  a  W  1  I 
inghouse  triple,  with  its  graduating  valve 
entirely  removed,  and  working  all  right 
both  alone  and  when  coupled  to  othei 
cars.  A. — The  slide  valve  does  not  have 
to  move  on  every  reduction;  hence,  there 
is  less  friction  and  greater  sensitiveness 
had  in  valves  where  the  graduating  valve 
is  used.  One  of  the  old-style  triples  had 
no  graduating  valve,  and  the  slide  valve 
moved  with  the  piston  in  response  to 
each  train-pipe  reduction.  2.  On  trains  of 
ten  or  more  cars  the  graduating  spring 
can  be  removed  without  the  triple  going 
to  emergency  in  making  service  stops. 
Why  is  this?  A. — If  train-pipe  pressure 
is  reduced  gradually  enough,  it  can  be 
done.  The  slide  valve  then  does  the  work 
of  the  graduating  valve,  as  in  the  older 
form  of  plain  triple.  3.  When  using  the 
emergency,  does  the  emergency  piston  in 
the  triple  scat  itself  as  soon  as  the  pres- 
sures become  equal,  or  does  it  stay  open 
until  brakes  are  released?  A.— The  spiral 
spring  between  the  non-return  check 
valve  and  the  emergency  valve  causes 
the  emergency  valve  to  close,  and  the  pis- 
ton to  return  to  its  normal  position  al- 
most immediately  after  the  emergeney 
application. 

(52)  E.  G.,  East  Rutherford.  X.  J., 
writes: 

I.  Kindly  explain  quick  action  of  triple 
E-27,  in  which  auxiliary  reservoir  air 
seems  to  pass  to  the  emergency  piston  in 
both  service  and  emergency  applications, 
according  to  drawing  in  E  Catalog,  '94. 
If  this  is  sci.  what  advantage,  if  any.  is 
claimed  for  this  form  of  triple?  A. — The 
service  and  emergency  applications  of  the 
E-27  triple  valve  are  the  same  as  those 
of  the  E-24  and  E-32  triples,  and  the  same 
ports  are  used.  The  drawing  slightly  mis- 
leads, inasmuch  that  the  exhaust  port, 
emergency  port  and  brake  cylinder  port 
are  not  all  in  the  same  vertical  plane  and 
sectioned  on  the  same  line  as  the  draw- 
ing indicates.  The  exhaust  port  and 
emergency  port  are  sectioned  on  nearly 
the  same  line,  but  the  brake  cylinder  port 
is  considerably   removed   from   this   line, 


lould  propi  rly  b 
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it  have  tli  them?    A.— For 

accurate  and  convenient  chucking  in  tin: 
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(53)  E.  J.  II.,  Patei  on,  X.  J.,  writes: 
Why  does  nol  pi  ton  ••!  ■  ngineer/s  valve 
lift  its  full  stroke  in  making,  say,  a  10- 
pound  reduction  on  a  IS  or  20  car  train,  as 
stated  in  answer  to  a  question  in  August 
"Locomotive  Engineering."  Pressure  off 
the  top  exhausts  in  a  couple  of  sc-'  - 
during  that  time  train-line  pressure  has 
only  started  to  reduce;  why  won't  it  force 
piston  all  the  way  in  trying  to  escape? 
Question  No.  tl8  in  the  Air  Brake  Men's 
Proceedings  for  [896  explains  this,  but  f 
don't  understand  what  i-  meant  by  the 
"volume  of  the  train-line  pressure  and 
small  reservoir  pressure  as  compared  to 
their  respective  openings."  A. — Volume, 
or  bulk  of  air.  must  be  considered  in  this 
question  as  well  as  pressure.  It  the 
volume  of  air  in  a  short  train  pipe  is  such 
that  it  will  discharge  at  the  angle  fitting 
at  an  equal  rate  with  that  discharging  from 
the  equalizing  reservoir  through  the  pre- 
liminary discharge  port,  the  pressures 
above  and  below  the  equalizing  piston  will 
keep  about  equal,  and  the  piston  will  rise 
but  slightly.  If.  however,  there  is  a  greater 
length  of  train  pipe  to  draw  from,  the 
volume  will  be  consequently  greater,  and 
having  to  discharge  at  the  same  angle  fit-, 
ting  as  the  shorter  train  pipe,  thi 
charge  will  require  longer  time  and  the 
piston  will  rise  higher,  because  the  pres- 
sure on  the  under  side  is  so  much  higher 
than  that  on  top.  The  rate  of  discharge 
from  the  equalizing  reservoir  at  the  pre- 
liminary discharge  port  is  always  the 
same.  That  from  the  train  pipe  at  the 
angle  fitting  varies  in  length  with  the 
length  of  the  train.  The  shorter  the  train, 
the  less  lift  the  piston  has. 


g 


§ 


It  is  wonderful  to  see  the  ingenuity  dis- 
played by  patentees  of  smoke-consuming 
apparatus  in  finding  changes  from  all  de- 
vices on  which  they  can  hang  patent  com- 
bination claims.  One  of  the  latest  smoke 
consumers  has  been  patented  by  Wm.  E. 
Cole.  Atlanta,  Ga..  and  consists  of  air  in- 
duction pipes  which  lead  air  through  the 
walls  of  the  furnace  and  inject  it  upon  the 
surface  of  the  fire.  That  invention  was 
brought  out  by  D.  K.  Clark  over  fifty- 
years  ago  and  patented.  About  a  quarter 
of  all  the  smoke-preventing  devices  in  the 
world  follow  the  idea  of  Clark's  inven- 
tion, and  every  year  we  find  many  new- 
patents  taken  out  wherein  Clark's  ar- 
rangement is  the  only  thing  of  any  merit. 
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Be  Courteous  to  the  Drummer. 

Nearly  all  business  men  have  been  more 
or  less  disappointed  since  the  election, 
about  trade  reviving  so  slowly.  A  great 
many  people  seem  to  think  that  prosperity 
would  come  with  a  bound,  but  these  peo- 
ple had  very  short  memories  of  the  way 
that  trade  revived  after  previous  depres- 
sions. It  is,  no  doubt,  getting  better  all 
over  the  country;  but  the  improvement 
is  certain  to  be  slow,  and  the  slower  it  is. 
the  greater  certainty  will  there  be  of  its 
working  forward  upon  a  sound,  safe 
basis. 

One  of  the  signs  of  the  times  is  the 
reappearance  of  the  drummer.  There  has 
been  so  little  business  to  solicit  for  the 
last  few  years  that  a  great  many  supply 
firms  took  their  travelers  off  the  road; 
but  we  notice  now,  as  a  healthy  sign  of 
the  times,  that  the  glad  laugh  and  hearty 
hand-shake  of  the  drummer  are  to  b:  s:ei 
and  felt  in  every  train  and  hotel  all  over 
the  land.  We  hope  our  friends  will  give 
him  a  warm  welcome,  and  if  they  cannot 
give  him  an  order,  at  least  give  him  a  kind 
word.  There  are  some  railroad  men  who 
appear  to  think  that  it  is  a  duty  and  pleas- 
ure to  be  discourteous  with  drummers 
who  come  to  solicit  business  from  them, 
but  these  are  in  the  small  minority,  and 
we  hope  that  every  day  their  numbers  will 
become  less. 

Railroad  men  in  place  and  power  should 
remember  that  the  drummers  who  come 
to  solicit  the  orders  that  may  not  be  forth- 
coming, are  merely  doing  the  work  they 
were  employed  to  perform,  and  that  the 
most  persistent  of  the  fraternity  is  prob- 
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ably  a  man  whose  native  energy  would 
make  him  a  successful  railroad  manager 
if  his  lines  had  been  thrown  in  that  di- 
rection. The  superintendent  of  motive 
power  and  the  purchasing  agent  might  do 
well  also  to  remember  that  the  topsy- 
turvy of  time  occasionally  makes  the  pur- 
chaser become  the  seller,  and  when  that 
happens,  happy  is  the  victim  who  bears  a 
record  of  having  been  decent  to  all  and 
sundry  when  he  was  in  power.  Some  of 
the  most  successful  supply  men  that  have 
sold  goods  to  railroad  companies,  come 
from  the  railroad  ranks,  but  they  have  al- 
ways been  the  kind  of  men  who  are  popu- 
lar in  any  position. 

One  of  our  most  successful  railroad 
managers  remarked  lately  to  the  writer: 
"I  always  make  it  a  point  to  see  all  news- 
paper and  supply  men  who  call  at  my  of- 
fice, and  there  are  not  many  men  that  I 
converse  with  who  fail  to  give  me  points 
worth  remembering."  That  is  a  very  sa- 
gacious policy,  for  the  drummer  who 
knows  his  business  is  an  expert  concern- 
ing the  use  and  properties  of  the  article 
he  has  for  sale.  The  men  who  habitually 
receive  the  least  courtesy  from  purchasers 
are  those  representing  oil  and  varnish 
houses — probably  because  there  are  so 
many  of  them;  yet  we  feel  certain  that 
many  superintendents  of  motive  power 
and  purchasing  agents  could  learn  valu- 
able facts  about  lubrication  and  varnishes, 
if  they  would  encourage  the  agents  of 
these  commodities  to  tell  what  they  know 
about  their  goods. 

The  same  rule  applies  to  the  man  repre- 
senting all  other  lines  of  goods.  If  any 
appliance  is  not  working  properly,  o-  any 
material  fails  to  give  satisfaction,  find  out 
what  the  representative  of  the  article  can 
tell  about  it.  A  case  came  to  our  notice 
recently  of  a  high  grade  of  steel,  pur- 
chased to  make  milling  cutters  and  simi- 
lar tools  that  were  failing  by  cracking. 
The  representative  of  the  steel,  who  was  a 
practical  man,  went  into  the  blacksmith 
shop  and  watched  the  operations  of  forg- 
ing and  tempering  the  articles.  He  con- 
cluded that  the  pieces  were  damaged  in 
tempering  and  said  so.  The  blacksmith 
laughed  in  his  face,  and  told  him  that  he 
did  not  know  what  he  was  talking  about. 
At  this,  Mr.  Drummer  took  off  his  coat 
and  cuffs  and  asked  for  the  use  of  a  fire. 
This  was  granted,  and  the  men  stood 
round  making  fun  of  what  they  called  the 
"dude  blacksmith,"  but  he  quickly  showed 
them  how  a  milling  cutter  could  be  tem- 
pered without  damage  to  the  material, 
and  there  was  no  more  complaint  about 
that  steel. 

A  certain  railroad  company  had  intro- 
duced the  use  of  Allen  slide  valves  on 
their  fast  passenger  engines,  and  one  of 
the  latter  became  noted  for  doing  the 
work  badly.  The  men  in  charge  had 
tried  all  sorts  of  changes  in  valve-setting, 
thinking  that  the  seat  of  the  trouble  was 
there.  A  drummer,  who  was  also  an  en- 
gineer,  came   along   one   day   and   found 


them  going  over  the  valves  in  the  round- 
house. The  steam-chest  covers  were  up, 
and  the  exact  way  the  valves  were  set 
could  easily  be  seen.  The  drummer  made 
a  careful  inspection  and  concluded  that 
the  valve-setting  could  not  be  improved. 
He  then  suggested  to  the  foreman  that 
the  valves  be  taken  out  and  examined. 
When  they  were  on  the  floor,  the  drum- 
mer took  a  bucket  of  water  and  poured  it 
into  the  auxiliary  ports.  One  of  them 
was  water-tight.  The  core  had  moved 
and  the  upper  part  of  the  port  was  filled 
with  solid  iron. 

Another  defect,  of  a  similar  character, 
was  discovered  by  a  newspaper  man  after 
the  roundhouse  force  had  given  up  the 
case  as  being  beyond  comprehension. 
A  locomotive  came  out  of  the  back  shop 
after  a  general  repair,  and  there  was  some- 
thing wrong  with  it.  The  engine  would 
neither  run  nor  pull  trains  as  it  did  before 
going  into  the  shop,  and  as  other  engines 
of  the  same  class  were  doing.  After  hear- 
ing about  the  trouble,  the  newspaper  man 
offered  to  apply  an  indicator  to  the  engine, 
and  expressed  the  belief  that  it  would 
show  what  was  the  matter.  An  indicator 
had  never  been  used  on  the  road  before, 
and  there  was  general  unbelief  about  any- 
thing of  the  kind  being  of  any  practical 
value;  but  the  men  in  charge  were  per- 
suaded to  prepare  the  necessary  attach- 
ments, and  the  work  was  done.  The 
mean  effective  pressure  was  found  to  be 
about  half  in  one  cylinder  of  what  it  was 
in -the  other.  It  did  not  require  much 
grasp  of  reasoning  to  infer  that  there  was 
something  wrong  with  the  steam  passages 
on  one  side.  After  a  somewhat  prolonged 
search,  part  of  an  exhaust  nozzle  was 
found  in  one  of  the  steam  pipes. 

Kindness  pays.  Even  a  drummer  or  a 
newspaper  man  may  be  an  angel  of  light 
in  homely  garb. 

i     $     $ 

Effect  of  Anti-Railroad  Sentiment.    - 

There  is  no  other  single  interest  which 
has  done  so  much  to  develop  the  natural 
resources  of  this  country  as  railroads; 
there  is  no  kind  of  public  enterprise  which 
has  charged  the  public  less  for  services 
performed;  and  yet  it  has  become  the 
fashion  among  a  large  class  of  writers  and 
speakers  to  assail  railroad  companies  as 
enemies  of  the  country.  The  national 
progress  and  prosperity  have  been  accel- 
erated to  a  phenomenal  extent  by  the  en- 
terprise of  the  capitalists  who  provided 
the  means  of  building  railroads  into  every 
region  where  development  of  freight  and 
passenger  business  seemed  possible;  and 
the  men  who  risked  their  money  to  per- 
form this  great  national  service  are  habitu- 
ally denounced  as  suckers  of  the  heart- 
blood  of  the  nation.  This  is  the  reward 
these  men  are  receiving  for  converting 
the  wilderness  into  fruitful  fields,  for  mik- 
ing possible  the  building  of  homesteads 
and  school  houses  and  churches  where 
desolation  formerly  held  unbroken  sway, 
for   providing   the    communications    that 
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led  In  the  building  of  cities  and  the 
peopling  of  States;  whose  enterprise  <■  in- 
verted untold  masses  of  buried  treasure 
into  market  value,  and  converted  millions 
of  forest  trees  from  embarrassing  incum- 
brances into  valuable  property. 

The  property  value  of  the  railways  in 
the  United  States  is  next  in  magnitude  to 
the  farms  of  the  nation,  which  represent 
the  most  important  item  of  the  country's 
wealth,  and  is  only  about  one-thirteenth 
less.  The  value  of  our  180,000  miles  of 
railroads  is  equal  toabout  twice  the  capital 
invested  in  all  the  manufacturing  estab- 
lishments in  the  land;  yet  the  men  who 
misrule  most  of  our  States  never  tire  of 
persecuting  railroad  interests  while  pre- 
tending to  befriend  all  other  forms  of  en- 
terprise. For  years  the  air  has  been  bur- 
dened with  lamentations  of  the  condition 
of  the  poor  farmer,  and  all  political  parties 
have  vied  with  each  other  in  scheming 
methods  of  relief.  For  the  last  four  years 
the  depression  in  business  has  closed  up 
many  manufacturing  establishments  and 
curtailed  the  output  of  others,  so  that 
thousands  of  willing  hands  have  remained 
in  involuntary  idleness.  The  condition 
of  this  department  of  industry  has  excited 
the  sympathetic  attention  of  all  kinds  of 
politicians,  and  earnest  efforts  are  mak- 
ing to  pass  laws  calculated  to  put  the  idle 
wheels  again  in  motion.  This  is  highly 
commendable,  and  is  in  striking  contrast 
with  the  treatment  accorded  to  railroad 
property.  The  farmer  and  the  manufac- 
turer have  endured  the  prick  of  hard 
times,  but  they  have  secured  more  on 
their  investments  than  railroad  stockhold- 
ers have  received  on  theirs,  and  yet  the 
policy  of  legislation  continues  to  be  di- 
rected to  the  taking  away  from  owners  of 
railroad  property  the  small  returns  that 
are  left.  Instead  of  devising  means  of  re- 
lief for  the  second  industry  in  the  country, 
which  is  prostrated  in  the  dust,  through 
the  remuneration  for  work  done  being 
too  close  to  the  cost  of  the  same,  the  poli- 
ticians continue  to  find  sympathetic  lis- 
teners when  they  howl  that  railroad  rates 
are  too  high  and  must  be  reduced. 

In  a  very  exhaustive  article  contributed 
lately  to  the  New  York  "Sun,"  on  "The 
Plight  of  the  Railways,"  by  Robert  P. 
Porter,  the  famous  statistician,  figures 
are  given  to  show  that  the  railway  rates 
for  passengers  and  freight  have  steadily 
decreased  since  1887,  till  in  1895  the 
average  charge  per  mile  for  passengers 
was  2.04  cents,  and  for  freight  .839 
of  one  cent  per  ton  per  mile.  The 
loss  to  railroad  companies  through  the 
cutting-down  of  rates  between  1887  and 
1895  aggregated  $150,000,000.  The  rates 
are  much  lower  than  those  charged  by 
the  railways  in  Europe,  although  the 
wages  paid  to  employes  here  are  about 
twice  what  they  are  abroad;  and  all  sorts 
of  supplies  used  by  railroad  companies  are 
proportionately  higher.  The  direct  effect 
of  this  has  been  that  70  per  cent,  of  the 
railroad   stock   and    17   per   cent,    of   the 


bond  paid  no  dividend  whatever  in  1895. 
I  In  railroads  as  a  whole  must  have  done 
worse  in  1896,  although  the  figures  are 
not  .mi  compiled.  In  testimony  given 
before  the  Interstate  Commerce  Commis- 
sion Committee  of  the  Senate,  George  C. 
Blanchard  said  that,  had  our  railroads 
collected  rates  equal  to  the  lowest  of  the 
European  charges,  they  would  have  rc- 
ceived  in  1892  $370,000,000  more  than  they 
got.  The  increase  would  have  been 
greater  in  1896. 

When  employers  of  labor  of  any  kind 
are  not  prosperous,  their  bad  fortune  re-, 
acts  directly  upon  the  employed.  Our 
di  magogues  believe  that  in  attacking  rail- 
road interests  they  are  wreaking  their 
wrath  upon  certain  wealthy  men  who  are 
supposed  to  have  their  abode  in  Wall 
street;  but  the  victims  who  receive  the 
hardest  of  the  blows  are  the  men  em- 
ployed by  railroad  companies.  Before 
the  panic  there  were  about  875,000  persons 
employed  directly  by  railroads,  and  it  is 
not  an  extravagant  estimate  to  say  that 
there  were  200,000  more  persons  employed 
in  the  manufacture  of  machinery  and  sup- 
plies used  by  railroad  companies.  The  de- 
pression in  business  and  the  low  rates 
compelled  railroad  companies  to  suspend 
all  work  that  could  be  left  undone,  and  to 
purchase  nothing  that  was  not  absolutely 
necessary,  with  the  result  that  very  soon 
over  100,000  men  were  thrown  out  of  em- 
ployment, and  those  who  remained  at 
work  were  working  short  time  and  receiv- 
ing less  pay.  The  loss  of  work  in  depend- 
ing industries,  such  as  car  and  locomotive 
works,  was  undoubtedly  greater  in  pro- 
portion. 

Nearly  all  the  industries  on  this  con- 
tinent have  been  going  through  the  miser- 
able cheapening  process  during  the  last 
two  decades,  but  none  of  them  have  suf- 
fered so  much  as  railroad  rates.  The 
promised  return  to  business  prosperity  is 
delayed  by  the  inability  of  railroad  com- 
panies to  do  the  necessary  work  upon 
their  property,  and  to  purchase  the  sup- 
plies many  of  them  stand  so  greatly  in 
need  of.  Yet  in  the  face  of  this,  many 
States  are  ringing  with  threats,  that  are 
by  no  means  idle,  to  force  down  railroad 
rates  still  lower,  which  means  bankruptcy 
for  the  companies  struck,  and  increase  of 
suffering  among  their  employes.  It  is 
high  time  that  the  anti-railroad  politicians 
were  led  to  understand  that  their  revolu- 
tionary policy  of  trying  to  confiscate  rail- 
road property  does  not  affect  the  rich  men 
of  the  East  so  cruelly  a*  it  afflicts  the  rail- 
road mechanics  and  trainmen,  who  may 
be  their  own  neighbors  and  political  sup- 
porters. 

&     s     & 

Noticing  Things. 

There  is  an  amusing  story  going  the 
rounds  at  present,  of  a  professor  of  chem- 
istry who  wanted  to  give  his  class  an  ob- 
ject lesson  in  the  habit  of  observation. 
He  put  an  obnoxious  liquid  into  a  glass, 
and  dipping  his  finger  in  it  he  said:   "This 


mixtun  1  0  and  10,"  and  put  a  finger  to 
his  lips,  apparently  to  taste  the  liquid. 
He  handed  the  glass  around  the  class, 
and  each  boy  dipped  his  finger  in  the 
mixture  and  put  the  same  finger  to  his 
lips,  and  acknowledged  that  it  was  the 
stuff  the  professor  said  it  was.  When  it 
came  back  to  him  he  said:  "Now,  boys 
I  want  to  show  how  careless  you  were  in 
looking  at  what  I  did.  I  dipped  my  fore- 
finger into  the  mixture,  but  I  put  my 
next  finger  to  my  lips;  none  of  you  were 
sharp  enough  to  notice  this."  That  is  a 
rather  odd  way  of  teaching,  but  it  is  in  a 
line  which  ought  to  be  much  more  thor- 
oughly followed  than  what  it  is,  especially 
for  students  in  lines  where  acute  ob- 
servation is  necessary  to  insure  success. 

In  chemistry  and  other  sciences,  men 
have  made  fortunes  by  the  keenness  of 
observation,  that  enabled  them  to  see  the 
logic  of  phenomena  which  no  others  had 
been  able  to  notice.  Keenness  of  obser- 
vation is  a  great  aid  to  success  in  every 
mechanical  calling,  and  it  ought  to  be 
assiduously  cultivated. 

Some  persons  have  the  natural  faculty 
of  catching  on  to  the  details  of  everything 
they  look  at,  while  others  see  merely  the 
general  outlines.  A  person  who  cannot 
see  details  is  not  likely  to  make  a  success 
in  mechanical  work,  unless  he  cultivates 
the  faculty,  which  is  an  easy  matter  if 
begun  in  time  and  pursued  persistently. 
The  faculty  of  noticing  every  detail  is  of 
very  great  use  to  men  in  charge  of  me- 
chanical work,  and  also  to  those  who 
have  the  care  of  machinery  in  hand.  Some 
locomotive  engineers  will  go  around  their 
engines,  and  see  the  condition  of  every 
nut,  bolt  and  bearing  at  a  glance;  while 
other  men,  to  learn  the  condition  of  their 
engines,  must  go  laboriously  over  every 
detail,  looking  at  every  part  separately. 
The  man  who  is  deficient  in  ability  to  see 
things  quickly  should  practice  going 
around  his  engine  frequently  and  trying 
to  remember  how  many  things  he  saw  at 
a  glance.  If  this  is  done  persistently,  he 
will  soon  become  as  expert  at  finding 
out  the  condition  of  his  engine  as  the  man 
who  has  higher  natural  ability  to  do  the 
same  thing. 

Writing  on  this  subject,  one  of  our 
exchanges  says:  "A  young  man  was  bor- 
ing a  small  cylinder  that  had  one  head 
cast  in — the  front  head.  He  bored  it  on  a 
horizontal  boring  mill  and  ran  a  boring 
bar  through  the  stuffing  box,  which  had 
been  previously  bored.  When  it  was  done. 
it  was  taken  to  the  bed  plate  and  an  at- 
tempt was  made  to  put  in  the  piston,  but 
it  would  not  go  in.  After  fussing  with  it 
for  a  time,  the  workman  called  the  fore- 
man and  directed  his  attention  to  the 
bad  work  by  the  cylinder  borer.  The 
man.  putting  the  engine  together,  said 
that  the  bore  was  not  true,  and  that  was 
why  the  piston  would  not  go  in.  An- 
other workman  looked  at  what  they  were 
doing,  and  pulled  out  a  gland  that  was 
stuck  in  the  stuffing  box,  and  the  piston 
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wont  in  all  right:  but  it  was  found  that 
the   gland   had   been   bored   out   of  true, 
so  that  the  piston   would  not  enter.     A 
foreman  ol  acute  obsi  n  ing  habit  would 
have  seen  at  a  glance  what  was  the  matter 
and  prevented  delay  with  the  work.    Simi- 
lar eases  are  oceurring  every  day,  and  it  is 
a   verj    expensive  practice   to  employ  a 
foreman  who  does  not  possess  the  faculty 
i  eing  things  quickly." 
There  are  many  things  which  pass  for 
mysteries    in    the    manufacture    and    op- 
erating of  machinery,  that  would  be  made 
plain   enough   if  the   men   in   charge   had 
only    the    faculty    of   seeing   things    very 
clearly.      We    remember   one   case   where 
the  faculty  of  seeing  a  small  thing,  and 
reasoning  from  small  to  great,  overcame 
what  for  a  few  weeks  was  a  troublesome 
mystery.     A  locomotive  came  out  of  the 
back  shop  and  in  due  course  was  put  into 
service  on  a  passenger  train,   and   every 
time   she   came    in,   the   report   was   made 
that  the   engine   would  not   steam.     The 
usual    remedies    were    tried    without   suc- 
cess, and  orders  were  given  to  take  the 
engine  off  the  passenger  train,  as  delays 
from  w^ant  of  steam  were  too  frequent  to 
be  tolerated.    There  had  been  no  material 
change  made  on  the  engine  when  she  was 
under  repairs;   she  had  the  same  boiler, 
same  cylinders,  same  size  of  draft  appli- 
ances, and  there  seemed  to  be  no  reason 
why  she  should  not  steam  as  freely  as  she- 
did  before  going  into  the  shop;  but  the 
same  engineer  and  fireman  were  unable  to 
make  time  with  her.     All  sorts  of  adjust- 
ments  and   draft    appliances   were    tried 
without   success.      One   day   the     round- 
house foreman  was  looking  at  the  engine, 
groaning  in  spirit  over  his  want  of  suc- 
cess   in    getting     her     to    steam.      While 
standing  in  pensive  mood,  his  eyes  lit  on 
the  guides,  and  he  noticed  that  the  cross- 
head  traveled  considerably   short   of  the 
space  permitted  by  the  guides.     An  idea 
struck  him,  and  he  told  the  machinist  to 
disconnect  the   crosshead   and     find    the 
striking  points.     When  this  was  done,  it 
was  found  that  the  engine  had  more  than 
an    inch   clearance   at   each    end.      When 
she  was  in  the  shop,  much  thinner  pis- 
tons than  those  formerly  used  had  been 
put  in.  and  nothing  was  done  to  take  up 
the  extra  clearance  caused  by  the  chang- 
ing.    The  engine  became  a  bad   steamer 
because     the     cylinders   were    wasting     a 
large   proportion   of  the  boiler's   produc- 
tion to  fill  the  empty  spaces.     When  new 
cylinder  heads,  made  to  take  up  the  clear- 
ance,  were   put   in.   there   was    no   more 
difficulty  in  getting  the  engine  to  steam 
freely. 

$  $  $ 

Keeping  Out  of  Difficulties. 

There  is  a  tendency  among  railroad 
men  to  praise  the  fellow  who  displays 
unusual  aptness  in  getting  out  of  trouble- 
some scrapes;  but  'very  few  sing  the 
praises  of  the  man  who  never  gets  into 
any  difficulties.     People  ought  to  have  a 


good  word  to  saj  occasionally  for  the  class 
of  men  who  never  need  to  display  inge- 
nuity in  dealing  with  difficulties  that  they 
try  to  avoid.  The  man  who  always  at- 
tends to  his  engine  properly,  and  sees 
that  the  bolts  and  nuts  are  kept  tight, 
and  that  the  machine  is  properly  oiled, 
or  that  water  does  not  get  into  the  cylin- 
ders, ought  to  receive  a  little  more  con- 
sideration than  the  man  wdio  lets  the 
bolts  and  nuts  get  loose,  the  bearings 
get  dried,  and  then  at  the  last  moment 
works  in  some  brilliant  scheme  to  save 
a  general  smash-up.  The  man  wdio  lets 
the  cylinder  head  get  knocked  out,  and 
then  ingeniously  patches  it  so  as  to  run 
the  train  to  the  end  of  the  division,  may 
be  a  good  man;  but  he  is  not  half  the 
value  of  the  man  who  always  tries  to  save 
his  cylinder  head  and  loses  no  time 
through  delays  due  to  his  own  ineffi- 
ciency. 

The  engineer  who  always  has  water 
enough  in  his  boiler,  wdio  goes  right 
along  doing  a  good  day's  work,  and  doing 
it  right,  and  never  causes  trouble  with 
what  he  does,  is  very  often  the  kind  of 
man  who  receives  the  least  consideration 
from  his  employers.  He  does  nothing  to 
excite  attention  to  himself  or  his  work. 
There  is  nothing  particularly  brilliant  in 
doing  the  right  thing  about  every  time, 
and  the  best  things,  when  they  become 
commonplace,  are  not  always  appre- 
ciated. There  is  occasionally  a  good  deal 
more  than  there  ought  to  be  in  being 
brilliant,  and  a  good  deal  less  than  there 
ought  to  be  in  being  commonplace. 

§  $  $ 


BOOK  REVIEWS. 

"Power  Distribution  for  Electric  Rail- 
roads." By  Louis  Bell,  Ph.D.  New 
York  Street  Railway  Publishing  Com- 
pany. Price  $2.50.  268  pages;  6x9 
inches. 

The   principles   and   practices   involved 
in  the  distribution   of  electric  power  for 
traction    purposes    are    dealt    with    in    a 
masterly     fashion     in     this     book.       The 
author  says  that  he  has  endeavored  to  set 
forth  the  general  principles  of  the  distri- 
bution   of    electrical    energy    to    moving 
motors,   to   describe  the    methods   which 
experience  has  shown  to  be  desirable  in 
such  work,  and  to  point  out  the  ways  in 
which  these  principles  and  methods  can 
be     co-ordinated     in     everyday    practice. 
The  art  of  correctly  designing  a  system  of 
distribution  requires,  more  than  anything 
else,  skilled  judgment  and  infinite  finesse. 
It  cannot  be  reduced  to  formulae  in  which 
these  forms  do  not  enter  as  variables.    The 
most  that  can  be  done  is  to  sketch  the 
lines  of  thought  that,  followed  cautiously 
and  shrewdly,  lead  to  good  results.     Start- 
ing out  with  these   ideas,  he  appears  to 
have  worked  them  out  very  successfully, 
and   the  book  contains  a  wonderful  vol- 
ume of  useful  information  for  those  con- 
nected with   power  distribution   for  elec- 
tric railroads.     The  work  is  divided  into 


nine  chapters,  and  its  scope  may  be  judged 
iroiii  the  names  given,  which  are:  Funda- 
mental Principles;  The  Return  Circuit; 
Direct  Feeding  Systems;  Special  Methods 
of  Distribution;  Sub-stations;  Transmis- 
sion of  Power  for  Sub-stations;  Alterna- 
ting Motors  for  Railway  Work;  Inter- 
urban  and  Cross-country  Work;  Fast  and 
Heavy   Railway  Service. 

"Electricity  Up  to  Date,  for  Light,  Power 

and    Traction."      By   John    B.    Verity. 

Fred.  Warne  &  Co.,  London  and  New 

York.     Price  $1. 

This  book,  which  is  5  x  lY2  inches  and 
contains  238  pages,  tells  in  a  very  simple 
and  interesting  manner  the  story  of  how 
electrical  science  has  grown  up,  and  what 
the  world  is  doing  with  electricity  to-day 
in  the  various  arts  and  sciences.  The 
work  is  thoroughly  practical  in  every  re- 
spect, and  there  is  nothing  in  it  that  a 
novice  cannot  understand.  The  principal 
subjects  treated  are  the  application  of 
electricity  for  lighting  purposes  and  its 
application  in  the  transmission  of  power. 
Details  of  both  methods  are  given  in  a 
very  intelligent  form,  which  will  make 
the  book  a  very  convenient  work  of  refer- 
ence for  men  connected  with  the  applica- 
tion of  electricity  to  practical  purposes. 
This  is  the  fifth  edition  of  the  book,  en- 
larged, 20,000  copies  having  been  disposed 
of  in  the  previous  editions.  That  shows 
the  popularity  of  the  book,  which  seems 
to  us  thoroughly  deserved. 

"Sketches  in  Crude  Oil;  Some  Accidents 
and  Incidents  of  the  Petroleum  Devel- 
opment   in    All    Parts    of   the    Globe." 
By  John  J.  McLaurin,  Harrisburg,  Pa. 
Published  by  the  Author. 
This  book  has  been  sent  to  us  with  the 
compliments    of    Hon.     Charles     Miller, 
President    of    the    Galena    Oil    Works, 
Franklin,  Pa.,  to  whom  the  book  is  dedi- 
cated.      It    is    a   wonderfully    interesting 
book,  telling  the  story  of  the  development 
of  the  petroleum  business  in  this  country, 
and  constitutes  a  comprehensive  history 
of  the  discovery  of  mineral  oil,  how  the 
industry  was  developed,  and  the  men  con- 
nected  with    its   development.     Many   of 
the  incidents  and  records  of  personal  ex- 
perience read  like  romances,  and  it  seems 
to  us  that  there  have  been  more   extra- 
ordinary   and    romantic     incidents    con- 
nected with  the  development  of  the  petro- 
leum business  than  with  any  other  indus- 
try which  the  world  has  known.     To  tell 
what   the   book   contains    would    require 
more  space  than  we  can  give  it.  for  every 
page   seems   to   contain    records   of   per- 
sonal incidents  which  must  be  read  to  be 
appreciated.     The    author    says    that    the 
purpose  of  the  book  is'  to  give  the  busy 
outside  world,  by  anecdote  and  incident 
and    brief    narration,    a    glimpse    of    the 
grandest  industry  of  the  ages,  and  of  the 
men  chiefly  responsible  for  its  origin  and 
growth.     He  has  carried  out  his  purpose 
to  perfection,  and  has  produced  a  monu- 
ment to  the  heroes  of  the  petroleum  in- 
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dustry,  which  is  a  master  work  of  its 
kind.  The  book  is  profusely  illustrated, 
with  the  scenes  of  the  most  important  oil- 
producing  centei  .  and  portraits  of  the 
leaders  of  this  industry,  forming  the 
principal  subjects. 

"The  Mechanical  Engineering  of  Power 
Plants."  By  Frederic  Remsen  llutton, 
E.M.,  Ph.D.,  Professor  of  Mechanical 
Engineering  in  the  School  of  Engineer- 
ing of  Columbia  University.  New 
York:  John  Wiley  &  Sons.  6x9;  525 
pages.    Price  $5. 

This  is  a  remarkably  comprehensive 
book,  and  tells  nearly  everything  that  an 
engineer  needs  to  know  concerning  power 
plants.  It  is  profusely  illustrated,  and  is 
of  a  very  practical  character.  The  pur- 
pose of  the  author,  in  preparing  this  book, 
was  to  provide  a  text-book  for  the  Uni- 
versity work,  and  the  purpose  has  been 
very  well  carried  out.  Professor  Hutton 
believes  that  the  most  enthusiastic  engi- 
neering students  are  those  who  have  had 
practical  experience  in  the  shop  or  in  the 
power  house,  and  this  book  has  been  pre- 
pared in  such  a  way  that,  by  its  study,  a 
student  will  secure  a  great  deal  of  the 
practical  information  usually  obtained  in 
actual  experience.  The  author  believes  in 
giving  as  much  practical  experience  as 
possible  at  the  beginning  of  a  course,  and 
says  that,  "if  the  beginning  of  the  course 
is  made  with  general  principles  and  funda- 
mental theories,  and  their  application 
made  to  come  afterwards  in  an  apparently 
secondary  relation  to  the  principles,  a 
habit  of  mind  is  engendered  which  is 
dangerous  to  a  wise  application  of  theory 
to  practice  in  early  professional  life.  The 
temptation  is  to  make  practice  square 
with  the  rational  or  transcendental  depart- 
ment of  theory,  rather  than  to  see  in  every 
illustration  of  successful  practice  the  ap- 
plication of  a  sound  theory  which  took 
account  both  of  the  experimental  and  the 
rational  practice.  May  not  this  be  one 
reason  why  inexperienced  graduates  have 
disappointed,  in  the  past,  both  themselves 
and  those  who  have  sought  to  use  and  em- 
ploy them?  Their  school  training,  from 
its  point  of  view-,  had  unfitted  them  for  the 
point  of  view  which  in  life  they  must 
occupy.  It  is  the  case  that  in  most  de- 
partments of  learning  other  than  engineer- 
ing, the  method  which  has  been  found 
most  satisfactory  is  the  rise  from  the  con- 
crete and  the  object  to  the  abstract  and 
the  principle."  That  seems  to  us  to  be 
very  sensible  reasoning,  and  the  whole  of 
the  work  has  been  arranged  to  meet  the 
practical  conditions  which  the  author  ad- 
vocates. 

We  have  received  the  thirty-eighth  an- 
nual report  of  the  Railroad  Commission- 
ers of  the  State  of  Maine,  which  is  a 
volume  of  383  pages,  and  contains  a  great 
variety  of  information  concerning  the 
railroads  in  the  State  named.  From  the 
report,  we  find  that  there  were  71S'  2  miles 


of  steam  railroad'  operated  in   Maim   dm 

ing  the  last  year,  ami   iliai   tin  y   had   I 

more  pro.]  11  they  were  the  year 

previously.     Then    had    b  mileage 

in'  rea  11    ol  S.34  per  cent.,  and  an  increase 
of  earnings  of  6.7s  per  cent, 
is  got  out  in  first-class  shape,  and  con- 
sists mostly  of  statistics  and  tables  0 
ures,  which  do  not  constitute  very  allur- 
ing reading. 

We  have  to  acknowledge  the  receipt  ol 
the  "Locomotive  Firemen's  Magazine" 
for  1896  in  bound  form.  It  makes  a  very 
handsome  volume  and  contains  a  great 
deal  of  interesting  reading  matter.  The 
improvements  that  have  been  effected  on 
the  "Firemen's  Magazine"  during  the 
last  year  arc  very  apparent  from  an  exam- 
ination of  this  volume.  The  editors  and 
publishers  are  to  be  congratulated  on  the 
great  improvement  effected  in  the  maga- 
zine; the  improvements  in  the  department 
of  illustration  are  particularly  noticeable. 

We  have  received  the  proceedings  of 
the  fourth  annual  convention  of  the 
National  Railroad  Blacksmiths'  Asso- 
ciation, which  was  held  at  Chicago  in 
September  last.  It  is  a  volume  of  154 
pages  and  supposed  to  be  of  the  standard 
size,  although  it  is  considerably  off.  The 
volume  is  got  up  in  very  good  shape,  and 
reflects  credit  on  the  secretary,  Mr.  G.  F. 
Hinkens,  of  Gladstone,  Minn.  We  advise 
all  intelligent  blacksmiths  to  send  for  this 
report,  for  they  will  find  that  it  contains 
much  interesting  and  valuable  reading  for 
the  craft. 

Among  recent  publications  received 
in  this  office  is  the  annual  report  of  the 
New  England  Roadmasters'  Association. 
It  contains  119  pages  of  reading  matter, 
besides  a  lot  of  advertising.  The  reading 
matter  is  all  about  track  and  frogs  and 
switches  and  track  tools  and  subjects  of 
a  similar  character.  It  will  be  found  in- 
teresting and  useful  reading  to  those  en- 
gaged in  track  work.  Copies  of  the  re- 
port can  be  obtained  from  Mr.  F.  C. 
Stowell,  Boston  &  Maine  Railroad.  Ware. 
Mass. 

&  &  $ 

Joy's  Valve  dear. 

In  the  course  of  a  private  letter  to  the 
editor.  Mr.  John  A.  F.  Aspinall,  chief  en- 
gineer of  the  Lancashire  &  Yorkshire,  oi 
England,  contends  that  Mr.  Clement  E. 
Stretton  did  not  represent  fairly  the  opin- 
ions of  British  engineers  in  the  letter 
which  he  wrote  for  our  January  number, 
about  Joy's  valve  gear. 

Mr.  Aspinall  says:  "Joy's  valve  gear 
has,  so  far  as  important  experience  goes, 
done  nothing  to  earn  a  bad  name,  if  it  is 
well  designed  and  fitted,  and  as  I  have  450 
engines  with  this  gear  at  work  daily,  I 
have  some  chance  of  observing  its  merits 
and  demerits. 

"If  it   were  so  bad  as  is  painted,   why 


should    Mr.    Webb,    oi    the    London    & 
N'ortl)  recently    applied    a 

numb'  ds  engines,   18x24,  wi'b 

;  year,  because  <>i  the  success  of  the 

form  1 1  lot  ?" 

$         | 

subject  oi  slipping  of  driving  wheels 
after  the  steam  has  been  shut  off,  which 
has  been  so  often  discussed  in  our  col- 
umns, has  reached  British  locomotive  en- 
gineers for  the  first  time,  and  they  are 
discussing  it  with  as  much  earnestness  as 
was  displayed  by  our  correspondents. 
There  is  great  diversity  of  opinion  about 
the  cause,  and  some  scepticism  as  to  the 
phenomenon  ever  really  happening.  Those 
in  Britain  who  believe  that  the  driving 
wheels  of  some  engines  slip  after  the  steam 
is  shut  off,  reason  that  it  is  caused  by  ex- 
cess of  counterbalance,  just  as  Mr.  Wil- 
son Eddy  reasoned  in  our  columns.  Many 
of  our  correspondents  believe  that  the  de- 
fect is  due  to  the  engines  being  out  of 
quarter,  or  having  a  bent  axle;  but  that 
theory  has  not  been  advanced  by  any  of 
the  foreign  correspondents. 

®  I  ••• 

A  circular,  issued  by  Mr.  George  F. 
Evans,  general  manager  of  the  Maine 
Central  Railroad,  intimates  to  the  opera- 
ting department  that  the  Brown  System 
of  Discipline  without  Suspension  would 
be  introduced  on  the  whole  system.  This 
is  an  important  addition  to  the  railroads 
which  have  adopted  the  Brown  system. 
and  we  are  very  glad  to  see  the  rapid 
spread  that  the  principles  founded  on  jus- 
tice and  fair  dealing  are  making  among 
our  railroads. 

fVl  -  A) 

iii  iy  w 

In  our  correspondence  columns  appears 
a  letter  from  the  Cleveland  Twist  Drill 
Company,  concerning  a  rascal  wdio  is 
traveling  about  the  country,  passing  him- 
self off  as  Mr.  F.  F.  Prentiss,  of  that 
company.  He  has  a  fac-simile  of  Mr 
Prentiss'  card,  and  is  using  that  to  de- 
fraud hotel  proprietors.  He  may  have 
the  cards  of  other  business  firms  besides 
that,  and  using  them  for  the  same  pur- 
pose. We  advise  our  friends  to  look  out 
for  him. 


■ 


■ 


A  certain  portion  of  the  railroad  men 
in  New  York  State  are  very  much  dis- 
gusted at  the  acts  of  the  present  Governor 
Black,  of  New  York  State,  and  of  Ex- 
Governor  Morton,  because  they  have  ap- 
pointed political  hacks  as  railroad  com- 
missioners, instead  of  practical  railroad 
men.  The  excitement  against  the  two 
governors  on  this  account  is  pushed  so 
vigorously  that  it  may  result  in  political 
changes  next  election. 
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PERSONAL. 

Mr.  Joseph  Farrar  has  been  appointed 
foreman  of  the  machine  shop  of  the  Grand 
Trunk  at  Montreal. 

Mr.  T.  O.  Skellie  has  been  appointed 
industrial  agent  of  the  Central  of  Georgia, 
with  office  at  Macon,  Ga. 

Mr.  H.  F.  Forrest  has  been  appointed 
manager  of  the  Great  Northwest  Central, 
with  headquarters  at  Brandon,  Man. 

Mr.  W.  Bertolet  has  been  appointed 
superintendent  of  the  Perkiomen  Rail- 
road, a  branch  of  the  Philadelphia  & 
Reading. 

Mr.  R.  E.  Smith  has  been  appointed 
superintendent  of  motive  power  of  the 
Atlantic  Coast  Line,  with  headquarters 
at    Wilmington,    N.    C. 

On  January  ist  Robert  Patterson  was 
appointed  master  mechanic  of  the  Flor- 
ence &  Cripple  Creek  Railroad.  Head- 
quarters at  Florence,  Col. 

Mr.  George  D.  Pratt  has  been  appointed 
assistant  to  Mr.  W.  H.  Baldwin,  Jr.,  the 
president  of  the  Long  Island,  with  office 
at  Long  Island  City,  N.  Y. 

Mr.  W.  D.  Robb,  who  has  been  for  some 
years  general  foreman  of  the  Grand  Trunk 
Railway  shops  at  Belleville,  has  been  pro- 
moted to  be  master  mechanic  at  London, 
Ont. 

Mr.  W.  D.  Trump  has  been  appointed 
acting  superintendent  of  the  Flint  &  Pere 
Marquette  Railroad,  with  headquarters  at 
Saginaw,  Mich.,  to  succeed  Mr.  W.  F. 
Potter. 

Mr.  J.  A.  Miller  has  been  appointed 
purchasing  agent  of  the  Ann  Arbor  Rail- 
road. He  has  been  for  several  years  past 
private  secretary  to  General  Manager 
Ashley. 

Mr.  R.  W.  Moore  has  been  appointed 
division  master  mechanic  of  the  Pittsburg 
division  of  the  Baltimore  &  Ohio,  with 
headquarters  at  Glenwood,  Pa.,  vice  Mr. 
Thomas  Trezise. 

Mr.  Harry  Lyddon,  for  some  years  past 
the  chief  draftsman  of  the  machinery  de- 
partment of  the  Northern  Pacific  Railway 
at  Brainerd,  Minn.,  has  been  appointed 
general  foreman  of  the  shops  at  Mandan. 
N.  D. 

Mr.  John  P.  Shafer,  of  Dunmore,  Pa., 
has  shown  us  a  pass  of  the  Michigan 
Southern  &  Indiana  Railroad,  given  him 
as  a  machinist  in  March,  1857.  Mr. 
Shafer  cannot  pose  as  a  boy  and  show  us 
such  pioneer  evidence  as  this. 

Mr.  E.  A.  Gould,  superintendent  of  the 
Wabash's  Eastern  division,  has  assumed 
charge  of  the  locomotive  department.  He 
will  employ  and  dismiss  engineers  and 
firemen.  Heretofore  this  department  has 
been  under  the  master  mechanic. 

Mr.  N.  S.  Meldrum  has  been  appointed 
general  manager  of  the  recently  reorgan- 


ized Houston,  East  &  West  Texas.  Mr. 
Meldrum  has  been  in  Texas  for  the  last 
four  years  and  connected  with  the  road 
in  various  capacities  for  some  time. 

Mr.  F.  L.  Wanklyn  has  resigned  as  mas- 
ter mechanic  of  the  Grand  Trunk  at  Mon- 
treal to  become  general  manager  of  the 
Toronto  Railway,  and  Mr.  William  Aird 
has  been  appointed  acting  master  me- 
chanic in  charge  of  the  Montreal  shops. 

Mr.  D.  H.  Albert  has  resigned  the  po- 
sition of  general  foreman  of  the  Chicago 
&  Western  Indiana  Railroad  and  the 
Belt  Railway  Company,  having  been  with 
the  company  six  years.  Was  formerly 
with  the  Hannibal  &  St.  Joseph  at  Han- 
nibal. 

Mr.  Joseph  Spragge,  the  traveling  engi- 
neer of  the  Ontario  and  Quebec  division 
of  the  Canadian  Pacific  Railway,  has  been 
transferred  to  the  Atlantic  division,  and 
promoted  to  the  position  of  master  me- 
chanic, with  headquarters  at  McAdam 
Junction,   N.    B. 

Mr.  W.  W.  Smith  has  been  appointed 
by  Governor  Pingree,  of  Mich.,  to  the 
office  of  State  mechanical  engineer.  Mr. 
Smith  has  been  for  many  years  an  en- 
gineer on  the  Michigan  Central,  and  for 
several  years  back  has  run  the  famous  ex- 
press engine  No.  512. 

Mr.  E.  C.  Allen  has  been  appointed 
chief  train  dispatcher  of  the  First  and 
Second  divisions  of  the  Erie,  with  head- 
quarters at  Meadville,  Pa.  He  succeeds 
Mr.  J.  S.  Matson,  who  goes  to  the  Pitts- 
burgh, Bessemer  &  Lake  Erie  as  super- 
intendent of  transportation. 

Mr.  George  A.  Schmoll,  a  mechanic  in 
the  shops  of  the  Pittsburg,  Fort  Wayne 
&  Chicago  at  Fort  Wayne,  has  been  ap- 
pointed general  foreman  of  the  company's 
shops  at  Crestline,  O.  Mr.  Schmoll  en- 
tered the  services  of  the  company  at  Fort 
Wayne  in  1881  as  an  apprentice. 

A  change  in  officials  of  the  Northern 
Pacific  which  has  just  been  reported,  is 
that  of  Mr.  E.  J.  Schwellenbach  who,  it 
is  said,  will  leave  the  position  of  agent  at 
Superior  to  become  assistant  superinten- 
dent of  transportation.  Mr.  Schwellen- 
bach has  always  been  in  the  employ  of  the 
Northern  Pacific,  having  at  one  time  been 
inspector  at  Jamestown,  N.  D. 

Mr.  S.  Yamaguchi,  a  Japanese  engineer, 
has  been  visiting  this  country  for  several 
months  on  behalf  of  Mitsui  &  Co.,  Tokio, 
Japan.  He  has  been  looking  into  all  lines 
of  engineering  work  and  expects  to  order 
considerable  machinery  after  his  return. 
.Mr.  Yamaguchi  was  educated  at  the  Le- 
high University,  Bethlehem,  and  re- 
mained there  for  eight  years,  taking  a 
post-graduate  course  in  civil  engineering. 

Mr.  George  Lasham,  an  old  locomo- 
tive inspector,  who  retired  recently  from 
service  on  the  London  &  Southwestern 
Railway,  was  presented  by  Queen  Victoria 


with  a  handsome  silver  salver,  on  the  oc- 
casion of  his  retirement  from  active  ser- 
vice. He  had  been  in  the  habit  of  run- 
ning the  Queen's  train,  and  made  while 
in  service  155  trips  from  London  to  Os- 
borne and  back  with  that  important  train. 

Mr.  J.  W.  Fitzgibbon,  who  has  been  for 
several  years  master  mechanic  in  charge 
of  the  Chicago,  Rock  Island  &  Pacific 
shops  at  Chicago,  has  been  appointed  as- 
sistant superintendent  of  motive  power 
and  equipment,  in  charge  of  locomotive 
and  car  departments  of  the  lines  west  of 
the  Missouri  river,  with  headquarters  at 
Horton,  Kan.  He  succeeds  Mr.  H. 
Monkhouse,  who  has  gone  to  the  Chi- 
cago &  Alton. 

At  the  second  annual  convention  of  the 
Association  of  Manufacturers,  held  in 
Philadelphia  last  month,  Mr.  C.  F. 
Quincy,  of  the  Q.  &  C.  Co.,  was  elected 
vice-president.  Among  other  railroad  sup- 
ply men  who  took  a  prominent  part  in  the 
proceedings  were:  Mr.  J.  H.  Converse, 
of  the  Baldwin  Locomotive  Works;  C.  H. 
Moore,  of  Manning,  Maxwell  &  Moore; 
Mr.  Egan,  of  J.  A.  Fay  &  Co.  Mr.  M.  E. 
Ingalls,  president  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  gave  an  ad- 
dress at  the  meeting. 

Mr.  John  Player,  superintendent  of  mo- 
tive power  of  the  Atchison,  Topeka  & 
Santa  Fe,  writes  us:  In  making  the 
change  with  Mr.  Hancock,  bringing  him 
from  the  Gulf  Line  to  Topeka,  some  other 
changes  occurred  among  Santa  Fe  master 
mechanics:  Mr.  James  Collinson,  of  the 
Chicago  division,  succeeds  Mr.  Hancock 
at  Galveston;  Thomas  Paxton,  of  the  Mid- 
dle division,  succeeds  Mr.  Collinson  at  Ft. 
Madison,  and  Mr.  J.  E.  Gavitt,  who  has 
been  roundhouse  foreman  at  Newton  for 
a  long  time,  promoted  to  succeed  Mr. 
Paxton. 

Mr.  David  Kirkaldy,  who  was  the  orig- 
inator of  the  present  system  of  testing 
engineering  material,  died  in  Scotland  a 
month  ago.  Mr.  Kirkaldy  was  born  in 
Dundee,  Scotland,  in  1820,  and  learned 
the  machinist  trade  in  one  of  the  prin- 
cipal ship-building  works  in  Glasgow.  His 
attention  was  early  devoted  to  the  neces- 
sity for  devising  methods  of  testing  ma- 
terial, and  he  worked  out  the  principles 
of  the  machines  by  which  testing  was  done 
in  early  days.  Of  late  years  he  devoted 
himself  to  the  business  of  testing  material, 
and  made  quite  a  success  of  that  industry. 

Mr.  Russel  Harding  has  been  appointed 
general  superintendent  of  the  Great  North- 
ern, with  headquarters  at  St.  Paul,  Minn., 
in  place  of  Mr.  J.  M.  Barr,  resigned,  and 
will  have  full  charge  of  the  operation  of 
all  the  company's  lines.  Mr.  Harding 
went  to  the  Great  Northern  September 
I,  1894,  as  superintendent  of  the  Dakota 
division.  He  was  appointed  general  sup- 
erintendent of  the  Western  district  at  Spo- 
kane, Wash.,  in  March,  1896,  and  in 
Tuly  of  the  same  year  was  given  the  title 
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of  assistant  general  superintendent  of  the 
entire  system,  with  headquarters  at  Spo- 
kane. 

Mr.  James  M.  Barr  has  resigned  as 
general  superintendent  of  the  Great 
Northern,  effective  February  15th,  to  ac- 
cept the  position  of  vice-president  of  the 
Norfolk  &  Western,  with  headquarters  at 
Roanoke,  Va.  He  went  to  the  Great 
Northern  September  1,  1894,  as  superin- 
tendent of  the  Breckcnridge  division. 
In  January,  1895,  he  was  appointed  gen- 
eral superintendent  of  the  Eastern  divi- 
sion, and  on  July  20,  1896,  was  made  gen- 
eral superintendent  of  the  entire  system 
and  assumed  the  duties  formerly  per- 
formed by  the  general  manager.  Before 
going  to  the  Great  Northern  he  was  for 
four  years  superintendent  of  the  Chicago 
&  Council  Bluffs  and  Chicago  &  Evans- 
ton  divisions  of  the  Chicago,  Milwaukee 
&  St.  Paul,  and  he  was  formerly  for  sev- 
eral years  superintendent  on  the  Union 
Pacific. 

Many  of  the  readers  of  "Locomotive 
Engineering"  will  remember  A.  T.  Cal- 
kins, a  former  engineer  on  the  Burling- 
ton, Cedar  Rapids  &  Northern,  with 
which  company  he  remained  from  1872  to 
1885,  enjoying  the  respect  and  esteem  of 
both  officials  and  employes  of  the  road. 
Mr.  Calkins,  or  "Dell,"  as  the  boys  call 
him,  quit  railroading  and  went  to  Iowa 
City,  where  his  shrewd  business  tact 
manifested  itself  in  material  results.  Mr. 
Calkins  is  now  president,  treasurer  and 
manager  of  the  Republican  Printing  Com- 
pany, proprietors  of  the  Iowa  City  daily 
and  weekly  "Republican,"  which  papers 
are  the  leading  publications  of  Johnson 
County,  la.  Mr.  Calkins  has  demon- 
strated in  this  new  enterprise  the  success 
that  may  come  to  him  who  eternally  per- 
severes. While  business  cares  engage  him 
very  closely,  he  still  has  a  warm  spot  for 
old  railroad  men,  and  his  office  is  always 
found  to  contain  a  standing  and  hearty 
welcome  to  all. 


George  Royal. 

In  the  death  of  George  Royal,  which 
happened  at  his  home  at  Oak  Park,  111., 
last  month,  the  railway  supply  fraternity 
loses  one  of  its  best-known  members,  and 
a  host  of  railroad  men  have  lost  a  warm 
friend.  Mr.  Royal  was  essentially  a  man 
of  peace,  and  his  favorite  work  was  in  try- 
ing to  harmonize  discording  interests. 
When  trouble  arose  or  was  brewing  be- 
tween railroad  men  and  their  employers, 
it  was  Mr.  Royal's  pleasure  to  step  in  and 
get  the  parties  in  dispute  to  reason  to- 
gether. 

George  Royal  was  born  at  Manchester, 
England,  in  1837,  and  early  in  life  went  to 
work  in  the  engine  room  of  a  cotton  fac- 
tory. He  came  to  this  country  in  1863 
and  went  to  work  in  the  shops  of  the  Cen- 
tral Railroad  of  New  Jersey,  at  Elizabeth- 
port.  N.  J.   Then  he  ran  an  engine  on  the 


Delaware,  Lackawanna  &  Western  for 
a  time,  and  afterward  was  on  the  Erie, 
and  left  that  to  go  to  the  Central  Pacific. 
Shortly  after  entering  the  service  of  that 
company  as  an  engineer,  he  was  promoti  d 
to  be  superintendent  and  master  mechanic 
of  a  mountain  division.  There  he  inter- 
ested himself  in  trying  to  spread  religious 
influence  among  the  ungodly  denizens  of 
the  district,  and  on  account  of  his  labors 
in  this  work,  he  was  ordained  a  minister 
of  the  Baptist  Church.  He  gave  up  his 
position  on  the  Central  Pacific  to  enter 
the   service   of   the   Nathan     Manufactur- 
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hern  Pacific  Railway  arc  build- 
><j  flat  cars  at  their  own  shops. 

Milton   Car  Works,   Milton,   Pa., 
are  engaged  Oil  an  order  for  50  tank  cars. 

The  Wells  &  French  Company  are  to 
build  500  refrigerator  cars  for  the  Armour 

Company. 

I  he   United   States   Car   Company  are 
repairing  200  cars  of  the  Commerce  De- 
patch   Line. 

I  nitty  freight  cars  are  under  construc- 
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ing  Company,  and  remained  with  them  till 
the  day  of  his  death. 

Mr.  Royal  was  a  natural  orator,  and  his 
eloquence  had  a  powerful  influence  on  the 
audiences  of  railroad  men  and  others 
which  he  frequently  addressed.  It  will  be 
a  comfort  for  those  he  has  left  behind  to 
reflect  that  his  burning  words  were  always 
uttered  in  the  interests  of  peace. 

s     $     $ 

Mr.  Sanford  Keeler  has  been  appointed 
to  represent  the  Nathan  Manufacturing 
Company,  in  Chicago,  taking  the  place  of 
the  late  Mr.  George  Royal.  Mr.  Keeler 
was  long  identified  with  the  Flint  &  Pere 
Marquette  Railroad  and  other  important 
railway  interests  in  the  Northwest. 

$  $  § 

Mr.  George  B.  Roberts,  lor  many  years 

president  of  the  Pennsylvania  Railroad, 
died  on  the  30th  day  of  January,  after  an 
official  career  with  the  company,  com- 
prising practically  the  whole  of  his  busi- 
ness life. 


tion  at  the  St.  Charles  Car  Works  for  the 
Wabash   Railroad. 

It  is  understood  that  the  Missouri  Pa- 
cific Railway  are  to  build  100  freight  cars 
at  their  own  shops. 

It  is  said  that  the  Mexican  Central  Rail- 
way will,  in  the  near  future,  place  an  order 
for  100  freight  cars. 

The  Indiana  Pipe  Line  Company  have 
placed  an  order  for  25  cars  with  the  Wells 
&  French  Company. 

The  Pullman  Car  Company  are  build- 
ing 100  cars  for  the  San  Antonio  &  Ar- 
kansas Pass  Railway. 

The  Arizona  &  New  Mexico  Railway 
are  bettering  their  equipment  to  the  ex- 
tent of  10  new  box  cars. 

The  St.  Charles  Car  Company  are  build- 
ing 50  box  cars  for  the  Union  Pacific, 
Denver  &   Gulf  Railway. 

The  Cleveland  Provision  Company  are 
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having  25   refrigerator  cars  built  by  the 
Wells  &  French  Company. 

The  Lehigh  &  New  England  Railroad 
are  having  two  locomotives  built  at  the 
Rogers  Locomotive  Works. 

The  Ferro  Carril  Nacional  Central  Rail- 
are  having  six  locomotives  built  at 
Rogers   Locomotive   Works. 

Fifty  freight  cars  are  being  built  by  the 
Pullman  Car  Company  for  the  San  Fran- 
cisco &  San  Joaquin   Railway. 

The  Barney  &  Smith  Car  Company  are 
building  100  60,000-pound  box  cars  for  the 
Kansas  City,  Pittsburgh  &  Gulf. 

The  Northern  Pacific  Railway  have 
ordered  150  flat  cars  to  be  built  at  the 
Michigan-Peninsular  Car  Works. 

The  Haskell  &  Barker  Car  Company 
arc  building  i.ooo  freight  cars  for  the 
Chicago  &  Northwestern  Railroad. 

The  Baldwin  Locomotive  Works  are 
building  two  locomotives  for  the  Vicks- 
burg,  Shreveport  &  Pacific  Railroad. 

Davis  Bros.  &  Hartmann,  of  Philadel- 
phia, are  to  build  six  10-ton  liquid  cinder 
cars  for  the  Bethlehem  Iron  Company. 

The  Missouri  Pacific  Railway  have 
placed  an  order  with  the  Missouri  Car  & 
Foundry  Company  for  36  freight  cars. 

Two  new  engines,  built  by  the  Schenec- 
tady Locomotive  Works,  have  been  de- 
livered to  the  Texas  Midland  Railway. 

The  Kansas  City,  Pittsburgh  &  Gulf 
Railroad  are  having  four  locomotives 
built  at  the  Baldwin  Locomotive  Works. 

The  Brooks  Locomotive  Works  have 
begun  shipment  of  the  locomotives  built 
to  the  order  of  the  Mexican  Central  Rail- 
way. 

The  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Railway  have  just  completed 
two  locomotives  at  their  Bellefontaine 
shops. 

The  Richmond  Locomotive  Works 
have  an  order  for  six  locomotive  boilers 
for  the  International  &  Great  Northern 
Railway. 

The  Ohio  Falls  Manufacturing  Com- 
pany are  about  to  build  two  passenger 
cars  for  the  Lookout  Incline  &  Lulu  Lake 
Railway. 

It  is  understood  that  the  Chicago  & 
Eastern  Illinois  Railroad  will  place  an 
order  for  several  hundred  freight  cars  in 
the  near  future. 

The  Pullman  Palace  Car  Company  have 
delivered  4  of  the  order  for  12  new  sleep- 
ing cars  made  some  time  ago  by  the 
Pennsylvania   Railroad. 

The  Penn  Gas  &  Coal  Company,  of 
Philadelphia,  have  ordered  50  gondola 
cars  from  the  Carlisle  Manufacturing 
Company,  of  Carlisle,  Pa. 

The     Ohio     Falls    Car    Manufacturing 


Company  have  received  an  order  for  50 
platform  cars  from  the  Pittsburgh,  Bes- 
semer &  Lake  Erie  Railroad. 

The  Chesapeake  &  Ohio  are  to  have 
built  at  the  Ensign  Manufacturing  Com- 
pany's Works  100  hopper-bottom  coal 
cars,  of  80,000  pounds  capacity. 

An  order  was  placed  by  an  export  firm 
for  four  light  locomotives  for  plantation 
use.  They  will  go  to  the  English  West 
Indies  early  in  March. 

There  has  just  been  completed  at  the 
Verona  shops  of  the  Allegheny  Valley 
Railroad  a  new  17x24  engine.  Several 
more  of  the  same  type  will  be  built  at 
these  shops. 

The  American  Steel  Foundry  Com- 
pany, of  St.  Louis,  have  sold  one  of  their 
American  compressed-air  railway  ditch- 
ing and  wrecking  cars  to  the  Texas  Mid- 
land Railroad. 

The  Carnegie  Steel  Company  are  in  the 
market  for  a  large  equipment  of  steel 
hopper-bottom  cars,  and  have  invited  bids 
on  their  drawings  and  specifications  from 
car  companies. 

The  Jackson  &  Woodin  Manufacturing 
Company,  of  Berwick,  Pa.,  have  com- 
pleted and  delivered  their  order  of  408 
platform  cars,  5  cabooses  and  180  box 
cars  for  the  Bangor  &  Aroostook  Rail- 
road. 

The  first  compound  locomotive  be- 
lieved to  have  gone  from  this  country  to 
Central  America  will  be  shipped  on  the 
steamer  "Advance"  at  her  next  sailing.  It 
was  built  by  the  Pittsburg  Locomotive 
Works. 

The  Brooks  Locomotive  Works  will 
soon  be  ready  to  deliver  five  10-wheel  pas- 
senger engines  for  the  Mexican  Central 
Railroad.  The  Pullman  Company  re- 
cently received  an  order  from  the  same 
road  for  thirty  cars. 

The  Schoen  Pressed  Steel  Company  are 
furnishing  their  diamond  p'ressed-steel 
bolsters  for  body  and  trucks  of  the  Fair- 
port  Elevator  Company,  for  their  cars 
now  building  at  the  shops  of  the  Missouri 
Car  &  Foundry  Company. 

The  Kansas  City,  Pittsburgh  &  Gulf 
Railroad  are  having  3  trains  of  vestibule 
cars  built  by  the  Barney  &  Smith  Com- 
pany, of  Dayton,  O.  Each  train  will  con- 
sist of  one  baggage  car,  one  passenger 
coach  and  one  reclining  chair  car. 

The  Southern  Pacific  Railway  are  about 
to  put  on  s  new  postal  cars  between  New 
Orleans  and  Houston.  It  is  the  design  of 
this  company  to  put  in  shape  their  present 
old  postal  equipment  and  refit  them  with 
the  best  modern  appliances  for  postal  ser- 
vice. 

The  largest  order  for  railway  engines 
given  in  some  time  was  received  last 
month  by  the  Richmond  Locomotive 
Works,  from  the  Charleston  &  Western 


Carolina  Railway  Company.  It  was  for 
ten  engines,  with  an  option  for  an  addi- 
tional number. 

The  Gold  Car  Heating  Company,  New 
York,  received  orders  during  one  single 
week  in  February  for  the  heating  appara- 
tus and  equipment  of  750  passenger  cars 
for  England.  Since  that  date  additional 
orders  have  been  taken  for  same  equip- 
ment for  450  more  cars,  also  for  England. 

The  Kansas  City,  Pittsburg  &  Gulf 
Railroad  have  just  finished  specifications 
for  27  new  engines,  some  of  which  will 
be  Baldwin  and  a  part  Manchester.  Fur- 
ther equipment  consisting  of  500  new  box 
cars  and  ten  new  coaches  from  the  Baring 
&  Smith  Company  are  just  arriving.  Two- 
new  Manchester  passenger  engines,  with 
18x24  cylinders  and  68-inch  wheels,  and 
weighing  112,000  pounds,  have  been  re- 
ceived and  are  in  service. 

A  New  York  export  firm  interested  in 
the  Pekin  (China)  Railroad,  which  is  at 
present  under  construction,  has  been  ad- 
vised that  the  line  will  be  completed  to 
that  city  early  in  the  spring.  The  road 
will  be  about  80  miles  in  length,  and  its 
entire  expense  is  estimated  at  about  $9,- 
; "j;o,ooo.  The  Baldwin  Locomotive  Works, 
they  say.  have  received  a  contract  for  ei;j;ht 
loco:-'Olives  for  this  road,  their  bid  hav- 
ing been  $2,022  cheaper  than  the  lowest 
English  tender. 

£      §      ft 

The  Sargent  Co.,  Chicago,  write  us: 
"We  have  to  report  a  heavy  trade  in  our 
patented  steel  and  iron  brake  shoes  for  the 
first  month  of  the  year,  also  a  large  in- 
crease in  plain  and  Congdon  brake  shoes, 
most  of  the  large  systems  centering  in 
Chicago  having  begun  to  order  freely 
on  their  1897  contracts.  In  our  open 
hearth  steel  department,  locomotive  and 
car  castings  form  a  much  larger  propor- 
tion of  our  work  than  at  any  previous 
time,  we  having  in  the  sand  at  present 
twelve  wheel  centers,  in  addition  to  deck 
and  center  plates,  piston  heads,  followers, 
crossheads,  driving  boxes,  bolsters,  rocker 
arms,  etc.  A  constantly  growing  number 
of  new  customers  shows  in  a  gratifying 
manner  the  victory  of  steel  over  wrought 
and  gray  iron  for  railroad  work." 


In  talking  of  his  success  as  an  inventor, 
Edison  said  that  he  attributed  much  of 
it  to  the  fact  that  he  knew  about  so  many 
mechanical  things  that  won't  work.  He 
also  expressed  the  belief  that  he  had  ex- 
hausted the  possibilities  of  making  mis- 
takes. 


There  is  an  unmistakably  healthy  beat 
in  the  pulse  of  the  car-building  industries 
just  at  this  time.  Orders  are  being  placed 
for  equipment  that  must  be  had  if  busi- 
ness is  to  be  transacted. 
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An  Italian  Railroad  Shop. 

|  EDITORIAL    CORRESPONDENCE.  | 

To  the  tourist  looking  For  interesting 
sights  in  the  way  of  antiquities,  art  work 
and  beautifully  decorated  chun  hes,  Turin 
i  one  of  the  most  attractive  cities  to  l>e 
found  anywhere.  I  saw  as  much  of  the 
general  attractions  as  I  could  find  time  for, 
but  the  greatest  part  of  my  attention  was 
devoted  to  the  engineering  establishments 
of  the  Italiana  delle  Strade  Ferrate  del 
Mediterraneo,  the  long  name  of  the  Medi- 
terranean  Railway. 

As  a  rule,  there  is  considerable  difficulty 
in  obtaining  permission  to  visit  railway 
workshops  on  the  Continent  of  Europe, 
unless  one  is  acquainted  with  some  of  the 
officials  or  has  letters  of  introduction.  I 
had  neither  acquaintance  nor  letters  to 
the  Mediterranean  people,  but  I  deter- 
mined to  depend  upon  my  own  persuasive 
powers,  so  I  took  a  cab  and  went  to  the 
office  of  the  Chief  Engineer,  who  holds 
the  same  position  as  our  superintendent 
of  motive  power.  The  sanctum  was 
reached  with  remarkably  little  obstruc- 
tion, and  MrT  C.  Frescot,  the  chief  engi- 
neer, a  pleasant-faced,  venerable-looking 
gentleman,  came  out  with  my  card  in  his 
band  and  received  me  very  cordially.  He 
knew  both  "Locomotive  Engineering" 
and  the  "American  Machinist,"  and  was 
glad  to  welcome  the  representative  of 
these  journals.  Like  many  other  foreign 
engineers,  he  reads  English,  but  does  not 
talk  it.  He  talked  French,  however,  as 
fluently  as  a  native,  and  I  managed  to  keep 
up  a  conversation  with  him  for  about 
twenty  minutes.  He  was  very  much  in- 
terested in  American  railway  machinery, 
and  asked  a  great  many  questions  about 
our  engines,  ears  and  the  gradients  that 
our  trains  had  to  be  worked  over. 

He  was  perfectly  agreeable  that  I  should 
visit  his  shops.  In  the  office  of  Traffic 
Inspector  Mandolini  there  is  a  man,  Louis 
Turo,  who  talks  English.  Mr.  Frescot 
expressed  regrets  that  he  could  not  go 
with  me  to  the  shops,  but  he  got  the 
English-speaking  official  to  accompany 
me.  an  act  of  kindness  which  proved 
highly  serviceable,  for  the  different  shop 
superintendents  talked  nothing  but  Ital- 
i?n,  which  I  do  not  understand. 

The  shops  are  in  the  suburbs  of  the  city 
and  are  very  extensive.  The  carriage  and 
wagon  shop,  wdiere  all  kinds  of  cars  are 
built  and  repaired,  is  ioo  x  160  meters,  or 
about  325  x  520  feet,  Tbis  shop  is  single- 
story  and  has  nine  roofs  supported  by- 
pillars.  They  are  all  formed  of  light- 
looking  steel  girders  and  a  considerable 
part  of  the  covering  is  glass.  They  build 
and  repair  about  9,000  cars  a  year,  but  they 
are  small  affairs  compared  to  our  cars. 
The  locomotive  erecting  shop  is  about  500 
feet  long  and  300  feet  wide.  The  engines 
ar.d  tenders  undergoing  repairs  stand  side 
b>  side,  as  in  the  ordinary  American 
erecting  shop,  and  there  are  two  rows  of 
stalls,  one  at  each   side   of  the  building. 


There  is  a  tran  ifer  table  that  mot  e  1  along 

the  Idle  oi  the   ihop,  between  the  rows 

"i    tall  .  ind  not  onlj  taki     in  tl 

and    tendei  s,   but    1  onveys   many   ol   thi 

heavier   parts  to  and   1   the  erecting 

shop.  The  latter  1  ■  built  at  right  angles 
to  the  erecting  shop,  and  very  good  facili- 
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tation  of  material  between  that  and  the 

various  other  shops. 

The  machine  shop  is  remarkably  well 
provided  with  first-class  tools,  and  the 
others  with  crams  and  facilities  for  hand- 
ling material.  Nearly  all  work  is  done  on 
the  piece-work  system,  but  it  does  not 
seem  to  stimulate  rapidity  of  production 
nearly  so  much  as  it  docs  with  us.  The 
work  turned  out  is  excellent,  most  of  it 
being  finished  with  great  care,  but  there 
seems  to  be  no  spirit  of  push  in  any  of  the 
shops.  The  tools  run  slow,  and  take  light 
cuts  and  the  workmen  are  deliberate  in 
their  movements.  The  sentiment  perva- 
ding all  European  workmen  to  go  slow  is 
particularly  noticeable  in  the  Southern 
countries.  We  hear  a  great  deal  about 
oui  workmen  having  to  compete  with  the 
cheap  labor  of  Europe,  but  I  have  never 
seen  a  manufacturing  establishment  where 
the  labor  is  so  cheap  as  it  is  in  America 
when  the  amount  of  production  is  taken 
into  account. 

There  are  1,800  men  in  these  shops,  and 
they  repair  200  locomotives  and  9,000 
cars  a  year.  The  cars  are  nearly  all  small 
fcur-wheel  "wagons,"  with  a  capacity 
varying  from  4  to  10  tons.  The  locomo- 
tives arc  nearly  all  four-wheel  connected 
with  single  pair  of  leading  wheels,  or  six 
wheel  connected  with  no  other  wheels. 
There  are  a  few  eight-wheelers  with  four- 
wheel  trucks,  and  some  of  what  might  be 
called  consolidation  engines  without  a 
pony  truck  are  used  for  mountain  service. 
One  of  these  engines,  that  was  undergoing 
a  general  repair,  had  cylinders  23  x  26 
inches.  The  steam  ports  of  this  engine 
are  13  inches  long  by  about  1%  inches 
wide  and  the  travel  of  valve  is  less  than 
5  inches. 

What  struck  me  as  peculiar  in  the  shop 
was  the  number  oi  wheel  lathes.  I 
counted  nine  large  lathes  for  driving 
wheels  and  four  for  smaller  wheels.  The 
foreman  told  me  that  there  were  ten  others 
for  turning  car  wheels.  The  amount  of 
tire  turning  called  for  by  cars  is  not  sur- 
prising, for  it  is  very  rarely  that  a  train 
stop  is  made  without  having  most  of  the 
wheels  sliding.  But  this  bad  practice  is 
not  confined  to  Italian  railways.  It  pre- 
vails all  over  Europe.  No  careful  work 
seems  to  have  been  done  towards  har- 
monizing the  braking  power  with  the  ad- 
hesive weight. 

Another  striking  thing  is  the  extent  and 
the  thoroughness  of  the  work  done  on 
boilers.  There  are  over  1,300  locomo- 
tives on  the  system  and  the  road  is  one 
of  the  first  built  in  Italy,  yet  they  never 
have  had  but  one  boiler  explosion.  The 
boilers  are  nearly  all  small,  of  our  ordi- 
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1  vice  the  boilers  are  all  1 
ill  pei  ti  d  at  short  intervals,  and  pressure 
tests  made  frequently.  When  an  engine 
goes  into  the  shop  (or  repairs,  what  we 
would  consider  an  extraordinarily  rigid 
inspection  is  made  to  discover  any  lurking 
defects  or  weakness,  and  thorough  repairs 
are  effected.  The  boiler  shells  of  recent 
build  are  all  steel;  the  fireboxes  are  all 
copper,  and  the  tubes  brass.  The  feed 
in  this  region  appears  to  be  quite 
free  from  mineral  impurities,  for  I  saw 
very  little  scale  about  the  boilers. 

The  shops  and  the  rolling  stock  reflect 
faithfully  good  forms  and  practice,  as 
found  on  all  first-class  European  railways. 
There  is  no  pressure  of  anti-railway  sen- 
timent to  cut  down  earnings  below  a  fair 
wage  and  dividend  paying  basis,  and  so 
the  companies  are  not  stimulated  to  ex- 
traordinary measures  of  economy.  They 
keep  up  their  track  and  rolling  stock  in 
first-class  order  all  the  time,  and  there 
seems  no  desire  for  labor-saving  methods. 

Until  a  few  years  ago  they  were  satis- 
fied to  duplicate  the  earlier  forms  of  roll- 
ing stock,  but  they  are  now  moving  in 
the  direction  of  heavy  engines  and  vesti- 
bule cars.  American  railway  men  visiting 
Turin  will  find  a  visit  to  these  shops  in- 
teresting, but  they  are  not  liable  to  see 
any  tools  or  practices  which  they  wish  to 
carry  away  with  them.  A.  S. 

$  §  ••■ 

We  have  received  the  annual  catalog, 
1896-1897,  of  the  Massachusetts  Institute 
of  Technology,  Boston.  The  volume  gives 
a  great  variety  of  particulars  about  the 
admirable  technical  establishment  named, 
and  gives  detailed  information  relating  to 
the  various  courses  of  scientific  educa- 
tion carried  on  in  the  establishment.  The 
various  departments  of  engineering  oc- 
cupy a  prominent  place,  as  they  have  a 
right  to  do,  since  engineering  instruction 
is  the  principal  work  done  by  the  Massa- 
chusetts Institute  of  Technology.  It 
also  contains  a  historical  sketch,  tracing 
ihe  growth  of  the  establishment  from  its 
foundation  in  1861.  Persons  interested 
in  the  higher  lines  of  scientific  education 
can  obtain  copies  of  this  catalog  by  appli- 
cation to  H.  W.  Tyler.  Secretary,  491 
Boylston  street.  Boston,  Mass. 
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William  Sellers  &  Co.,  of  Philadelphia, 
have  been  building  two  large  boiler-shell 
drilling  machines  for  the  Sormovo  Loco- 
motive Company,  of  Russia,  of  which  Mr. 
W.  F.  Dixon  is  chief  engineer.  Mr. 
Dixon,  who  has  charge  of  the  erecting 
and  equipping  of  these  new  locomotive 
works,  writes  us:  "We  are  getting  along 
here  pretty  well;  a  large  number  of  our 
heavy  machines  are  in  place  on  their 
foundations,  and  completely  erected,  and 
we  are  hustling  all  we  know  how  to  get 
things  into  shape  to  commence  operations 
for   locomotive  building. 
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WHAT   YOU   WANT   TO    KNOW. 

Questions  and  Answers. 

Correspondents  wis  lung  to  have  oitt-s- 
tions  answered  in  these  columns  should 
semi  in  their  nanus  and  addresses,  not 
for  publication,  but  for  evidence  of  good 
faith.  We  throw  ail  anonymous  letters 
into  the  waste  basket. 

(14)  C.  F.  C,  Hartford,  N.  Y.,  asks: 
Why   could   not  a   locomotive   fire   be 

forced,  more  economically  and  success- 
fully, with  a  furnace  blower  geared  to  the 
axle,  than  with  the  contracted  exhaust 
openings  now  in  use?  A. — The  proposi- 
tion implied  in  your  question  has  been 
tried  many  times  and  found  unsatisfactory 
in  practice,  owing  to  its  complications. 
It  has  never  been  made  to  give  results 
equal  to  properly  designed  nozzles.  The 
blower  was  a  prominent  feature  on  our 
first  locomotives,  and  comes  up  periodi- 
cally, only  to  be  shelved  again  when  its 
sponsors  learn  of  its  antiquity. 

(15)  W.  W.  L.,  Philadelphia,  Pa.,  writes: 
Will  ytm  kindly  explain  to  me,  under 

the  head  of  "What  You  Want  to  Know," 
what  is  the  Meyer  valve  gear,  what  are  its 
advantages  over  the  link  motion,  and  say 
if  it  was  ever  used  on  a  locomotive?  A. — 
The  Meyer  valve  gear  consists  of  an  ex- 
pansion valve  riding  on  the  top  of  a  dis- 
tributing valve,  each  of  which  are  actuated 
by  a  separate  eccentric.  It  has  no  claim 
to  superiority  over  the  link,  and  has  not 
been  in  use  on  a  locomotive  in  this  coun- 
try, to  our  knowledge;  but  a  motion  very 
similar  to  it,  having  a  cut-off  valve  above 
the  main  valve,  and  riding  on  a  seat  of  its 
own,  was  largely  in  use  here  during  the 
days  of  the  hook-motion  engines.  These 
were  known  as  independent  cut-off  en- 
gines. 

(16)  J.  W.,  Macon,  Ga.,  writes: 
Will  you  please  give  me  a  practical 
method  for  finding  the  length  of  a  reach- 
rod  without  taking  the  travel  of  the  valves, 
which  is  the  method  now  employed,  and 
while  it  can  be  very  accurately  done  this 
way,  it  is  very  aggravating  to  take  down 
and  put  up  again,  as  the  sand  pipes  and 
wheel  covers  are  always  up  in  place  before 
the  valves  are  set?  A.- — Make  the  upper 
rocker  arm  and  the  reverse  lever  stand 
plumb,  which  will  be  their  positions  when 
the  valve  is  in  the  middle  of  its  travel;  that 
is,  when  it  stands  central  over  the  ports. 
Connect  the  link-lifters  to  the  lower  re- 
verse shaft  arms  and  the  saddle  pins.  The 
distance  from  the  center  of  the  hole  in  the 
upper  arm  of  the  reverse  shaft  to  the  cen- 
ter of  the  hole  in  the  reverse  lever  will  be 
the  length  of  the  reach-rod  between  cen- 
ters of  pins.  For  an  inclined  valve  face, 
square  the  upper  rocker  arm  with  it  and 
proceed  as  before. 

(17)  J.  McC,  Peshtigo,  Wis.,  writes: 
A  tire  worked  loose  on  a  driving  wheel 
here,  and  to  secure  it,  we  bored  holes  half 
in  the  tire,  and  through  the  wheel  rim, 
tapping  the  holes  in  the  tire  and  rim  and 
screwing  in  plugs,  wrjich  gave  good  sat- 


isfaction and  has  run  eight  months  now. 
I  never  heard  of  anyone  doing  a  job  on  a 
loose  tire  in  this  way  before.  What  do 
you  think  of  this  method  of  fastening  in 
case  a  tire  works  loose?  A. — Tires  were 
held  in  the  manner  you  set  forth,  more 
than  twenty-live  years  ago,  and  it  was 
regarded  at  that  time,  and  many  years 
after,  as  the  correct  way  to  handle  the 
problem  of  securing  tires.  The  wheel 
rims  were  drilled  and  tapped  for  six  or 
eight  i}4-inch  bolts,  which  were  pointed 
on  the  ends  at  an  angle  of  about  60  de- 
grees, and  screwed  into  a  corresponding 
recess  countersunk  into  the  bore  of  the 
tire,,  the  tire  being  put  in  place  under  a 
light  shrinkage.  The  bolts  were  pre- 
vented from  backing  out  by  means  of 
jamb  nuts  under  the  heads.  All  this  was 
abandoned  when  it  was  found  that  tires 
could  be  held  by  shrinkage  alone. 

(18)  J.  H.  C,  Richmond,  Va.,  writes: 
I  am  not  a  subscriber  to  your  paper, 
but  I  have  read  a  good  many  numbers 
with  much  interest,  and  as  I  find,  by  scan- 
ning its  pages,  that  its  owners  are  pos- 
sessed of  much  valuable  knowledge  of  the 
locomotive  and  its  performance,  I  would 
like,  if  it  is  not  too  much,  to  ask  the  fol- 
lowing question:  Take,  for  an  example, 
two  cylinders,  each  19x24  inches;  place 
them  about  4  inches  apart,  and  connect 
them  with  a  pipe  having  a  cock  in  it. 
Suppose  this  cock  between  the  cylinders 
to  be  closed,  and  steam  at  100  pounds 
pressure  be  admitted  to  one  of  the 
cylinders,  and  after  having  this  cyl- 
inder filled  with  steam,  shut  off  the 
supply  and  open  the  cock  between  the  two 
cylinders.  What  I  want  to  know  is,  what 
would  be  the  pressure  existing  in  both 
cylinders?  A. — By  the  terms  of  Boyle's 
law,  the  pressure  of  gases  varies  inversely 
as  their  volumes,  when  kept  at  a  constant 
temperature.  The  steam  in  your  cylinders 
would  expand  to  twice  its  original  volume 
when  the  cock  between  them  was  opened, 
and,  by  the  law  quoted,  the  pressure  in 
each  cylinder  would  then  be  Y2  x  100 
pounds,  or  50  pounds,  but  there  would  be 
a  loss  of  pressure,  owing  to  a  lowered 
temperature  always  attending  expansion, 
and  also  due  to  condensation,  which 
would  make  the  pressure  something  less 
than  50  pounds. 

(19)  W.  P.,  Toronto,  Can.,  writes: 
1.  Will  you  kindly  give  me  the  rule  for 
finding  the  hyperbolic  logarithm  of  a 
number,  or  please  let  me  know  where  I 
can  get  a  table  of  logarithms  at  the  least 
cost?  I  am  unable  to  use  the  formulas 
you  give  for  finding  M.  E.  P.  and  tractive 
force,  as  I  don't  understand  how  to  get 
the  hyperbolic  logarithms,  and  I  think 
there  are  many  others  in  a  similar  fix. 
A. — AH  mechanical  engineers'  pocket 
books,  or  any  work  on  steam,  will  give 
you  the  information  you  ask  for,  and  we 
would  recommend  that  you  get  either  of 
those   books,    with   their  tables   of   loga- 


rithms, rather  than  purchase  the  tables 
alone,  since  the  cost  would  be  practically 
the  same  in  both  cases,  and  you  would 
have  the  advantage  of  the  additional  mat- 
ter in  the  works  quoted.  2.  Will  you 
please  explain  how  to  find  the  M.  E.  P.  in 
high  and  low  pressure  cylinders  of  a  com- 
pound engine,  without  an  indicator?  A. — 
It  would  be  useless  for  us  to  attempt  an 
answer  t  this  question  in  the  space  allow- 
able for  the  purpose;  for  this  reason,  we 
refer  you  to  books  which  treat  on  the 
subject  clearly,  such  as  "Compound  Lo- 
comotives," by  Arthur  S.  Woods;  "The 
Steam  Engine,"  by  George  C.  V.  Holmes; 
and  also  "Steam,"  by  H.  Ripper.  Either 
of  these  works,  if  carefully  studied,  will  be 
a  convincing  argument  that  knowledge  is 
not  to  be  obtained  without  effo't.  These 
books  can  be  had  through  our  book  de- 
partment. 

(20)  W.  B.,  Sheffield,  Ala.,  asks: 
1.  Does  it  strengthen  a  6-inch  axle  to 
drill  a  2-inch  hole  through  the  center  oi 
it,  and  if  so,  why?  A. — A  hole  in  the 
center  of  an  axle  or  shaft  does  not  give 
additional  strength,  notwithstanding  there 
is  a  well-rooted  belief  that  a  void  has  some 
occult  power  in  itself.  The  contrary  is 
true,  as  a  comparison  of  the  moments  of 
resistance  of  a  solid  and  hollow  cylindri- 
cal section,  of  the  same  outside  diameter, 
will  show.  If  R  =  moment  of  resistance, 
d  the  outside  diameter,  and  d'  the  diam- 
eter of  the  hole,  then  R  for  the  solid  6- 
inch  shaft  =  0.0982  X  d*  =  21.21,  and  R 
for  the   same    shaft   with    a  2-inch    hole 

(it*  \ 
d" -z  1=  20.95. 

From  these  figures  we  see  that  the  hollow 
axle  is  slightly  weaker  than  the  solid, 
having  98.5  per  cent,  of  the  strength  of  the 
latter,  with  a  saving  of  11  per  cent,  in 
weight.  2.  How  much  greater  pressure 
will  an  injector  work  against,  than  the 
pressure  in  the  boiler  that  the  injector  is 
connected  with;  that  is,  steam  pipe  from 
one  boiler  and  branch  to  another?  A. — 
The  Nathan  Manufacturing  Company,  of 
New  York,  has  kindly  furnished  us  the 
following  data  bearing  on  this  subject: 
Injector  worked  with  180,  160  and  140 
pounds,  against  a  boiler  pressure  of  320, 
280  and  220  pounds,  respectively.  3.  Why 
is  it  that  a  hole  is  drilled  through  steam- 
ship shafting?  A. — Reply  to  first  question 
covers  this.  4.  How  much  greater  is 
pressure  per  square  inch  in  the  leg  of 
a  boiler  than  in  the  dome?  A. — The  pres- 
sure is  greater  by  the  weight  of  a  column 
of  water  of  a  hight  equal  to  that  in  the 
water  leg.  5.  Is  there  any  advantage  in 
a  non-lifting  injector?  A. — A  non-lifting 
injector  has  less  work  to  do,  since  it  does 
not  lift  the  water;  it  will  wear  longer,  as 
the  parts  are  always  submerged,  and  there- 
fore cost  less  for  repairs.  The  pipes  being 
filled  with  water,  the  parts  cannot  be  in- 
crusted,  nor  obstructed  with  a  baked-on 
scale. 
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SUFFICIENT  vs.  DEFICIENT 
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These  two  cards  were  taken  simultaneously, 
one  from  the  left-hand  cylinder  and  the  other 
from  the  right-hand  cylinder  of  the  same  en- 
gine. One  shows  7i)5  horse-power,  and  the 
other  one  shows  589  horse-power,  a  difference 
of  206  horse-power,  or  35%  gain  by  proper 
lubrication  of  valves.  Without  changing  any- 
thing about  the  engine  except  the  lubrication, 
the  horse-power  on  the  right  cylinder  was 
made  to  show  the  same  as  the  other.  In 
other  words,  the  difference  was  caused  by 
lack  of  lubrication  of  the  valves,  which  made 
the  parts  of  the  motion  spring  or  give,  and 
prevented  the  valve  from  opening  the  parts 
properly  and  admitting  enough  steam.  The 
lubrication  was  not  bad  enough  to  cut  the 
valve  In  the  time  it  was  run.  On  freight 
engines,  with  long  eccentric  rods,  Indicator 
cards  have  shown  the  mean  effective  pressure 
reduced  one-half  through  the  spring  of  the 
valve  motion,  caused  by  an  insufficiently  lubri- 
cated valve. 

The  above  prints  were  shown  by  Mr.  E.  M. 
Herr,  until  recently  Asst.  S.  M.  P.  of  the  C. 
&  N.  W.  Ry.,  at  the  September  meeting  of  the 
Western  Railway  Club. 

For  reducing  friction,  and  for  giving  free 
and  easy,  action  to  valve  motion  as  well  as 
preventing  wear,  for  enabling  engines  to  go 
over  stiff  grades  with  ease,  there  Is  nothing 
equal  to  Dixon's  Pure  Flake  Graphite.  A 
email  quantity  of  this  graphite  mixed  with  the 
valve  oil  makes  the  valve  work  so  free  and 
easy  that  the  lever  can  be  held  with  one  hand 
under  full  boiler  pressure. 

The  amount  of  evidence  relative  to  the  value 
of  Dixon's  Pure  Flake  Graphite,  for  lubricat- 
ing valves,  cylinders,  etc.,  and  for  preventing 
.  train  detentions  and  wear  of  parts.  Is  some- 
thing simply  overwhelming,  and  well  worth 
the  careful  attention  of  every  superintendent 
of  motive  power  and  other  officials  having 
charge  of  railway  equipment. 

For  samples   and   full    particulars,    address 

The  Joseph  Dixon  Crucible  Company, 

JERSEY  CITY,  N.  J. 


Conversation  Overheard  Between  Two 

Engineers  at  Custer  Street 

Roundhouse. 

liv  J.    II.    GOODYEAR. 

Tom — Say,  Charlie,  is  the  coal  posting 
sheet  for  last  month  out  yet? 
Charlie — I  guess  so. 
Tom — Let  us  go  and  see  how  we  stand 
this  month — 33  per  cent,  over  the  allow- 
ance against  39  last  month.  Good  I  But, 
say,  I  never  could  quite  understand  how 
they  work  this  record  business  out.  Do 
you   know? 

Charlie — Yes;  I  have  had  it  explained 
to  me.  The  "old  man"  has  gone  over  the 
river.  Come  into  his  office  and  I'll  ex- 
plain the  whole  business  to  you. 
Tom — All  right;  go  ahead. 
Charlie — You  understand  that  the  rec- 
ords are  worked  out  on  a  ton-mile  basis; 
that  is,  the  weight  of  the  cars  and  contents 
multiplied  by  the  number  of  miles  hauled 
As  an  example,  I  take  train  No.  82 — St. 
Paul  to  Elma: 

We  start  out  with  454  tons,  which  we 
haul  to  South  St.  Paul: 

Ton-miles. 
454  tons  to  South  St.  Paul .  Equal  to     1,362 
Pick  up  at  South  St.  Paul  27  tons, 
making  481  tons  South  St.  Paul 

to  Randolph Equal  to  13,468 

Pick  up  at  Randolph  51  tons,  mak- 
ing 532  tons  Randolph  to  Ken- 
yon  Equal  to  10,640 

Pick  up  at  Kenyon  47  tons,  making 
579  tons  Kenyon  to  West  Con- 
cord   Equal  to    5,790 

Pick  up  at  West  Concord  82  tons 

and  set  out  57  tons,  making  604 

West  Concord  to  Eden.. Equal  to    2,416 

Set  out  49  tons  at   Eden,  making 

555  tons  Eden  to  Dodge  Center. 

..Equal  to     2,775 
Set  out  27  tons  at  Dodge  Center, 
making  528  tons  Dodge  Center 

to  Hayfield Equal  to    4,752 

Pick  up  31  tons  and  set  out  96  tons 
at    Hayfield,    making    463    tons 

Hayfield  to  Sargent Equal  to    3,241 

Pick  up  259  tons  at  Sargent,  mak- 
ing 722  tons  Sargent  to  Renova. 

.  .Equal  to     3,610 
Pick  up  31  tons  at  Renova,  making 

753  tons  Renova  to  Sutton 

.  .Equal  to     3,012 
Pick  up  30  tons  at  Sutton,  making 

783  tons  Sutton  to  Elkton 

.  .Equal  to     1,566 
Pick  up  85  tons  at  Elkton.  making 

868  tons  Elkton  to  Taopi 

. .  Equal  to     6,076 
Pick  up  53  tons  at  Taopi,  making 

921  tons  Taopi  to  Mclntire 

.  .  Equal  to     8,289 
Pick  up  61  tons  at  Mclntire,  mak- 
ing 982  tons  Mclntire  to  Rice-  . 

ville Equal  to     5.892 

Pick  up  52  tons  at  Riceville  and  set 
out  23  tons,  making  1.011  tons 
Riceville  to  Lowther. .Equal  to         5.055 


Pil  1:  up  30  tons  at  Lowther,  mak- 
ing 1,041  tons  Lowther  to  Elma. 

.  .Equal  to     5,205 


Making  the  total  ton-mile  of 
cars Equal  to  83,149 

Now  to  this  they  add  the  weight  of 
the  engine  and  caboose,  St.  Paul 
to  Elma Equal  to  12,870 


96,019 

You  notice  I  have  made  96,019  ton- 
miles;  the  allowance  for  train  No.  82  be- 
ing 1  ton  per  10,000  ton-miles. 

Tom — Wait  a  minute;  you  say  the  al- 
lowance for  No.  82  is  1  ton.  How  do 
they  arrive  at  that? 

Charlie— The  allowance  of  coal  per  ton- 
mile  of  to'al  train  has  been  determined  by 
actual  tests  for  each  direction  and  class 
of  train,  by  divisions.  I  have  a  copy  of 
the  allowances  for  the  entire  system. 
Would  you  like  to  see  it? 
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As  I  said  before,  the  allowance  for  train 
No.  82,  St.  Paul  division,  is  1  ton  per 
10,000  ton-miles.  This,  you  will  notice, 
gives  me  for  hauling  train  a  coal  allow- 
ance of  9.60  tons.  According  to  the 
roundhouse  foreman's  report.  I  started 
out  with  %y2  tons  of  coal  in  tender,  took 
on  at  Kenyon  6  tons,  arriving  at  Elma 
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with  i  ton  in  tender,  making  a  gross  con- 
sumption of  13J4  tons. 

Tom — But  what  about  time  idle  and 
work  we  do  between  terminals?  Do  we 
not  receive  any  allowance  for  that? 

Charlie — I  was  just  going  to  explain 
that  to  you.  The  consumption  shown 
against  one's  name  on  coal  posting  sheet 
represents  the  amount  it  is  considered  was 
consumed  in  hauling  trains,  and  to  arrive 
at  those  figures,  they  follow  each  train 
over  the  division  by  the  aid  of  train  dis- 
patcher sheets,  and  thus  ascertain  time 
idle  and  switching  on  roads.  Train  No. 
82,  for  instance,  was  delayed  as  follows: 

Minutes                                                        Minutes 
[die.                          Station.                Switching. 
30 State   St — 

— So.  St.  Paul is 

60 Randolph 15 

15 Hampton 15 

135 Kenyon 55 

IS West    Concord 15 

20 Skyberg — 

5 Eden 15 

10 Dodge   Center 15 

15 Hayfield 30 

— Sargent 18 

— ■ Renova 12 

— Elkton 20 

20 Taopi 10 

35 Mclntire 15 

15 Riceville 20 

20 Lowther ;o 

25 Elma 10 

4-M  300 

Equal  to  5  hours'  switching  and  7  idle. 
Add  to  this  1  hour  idle  before  coaling  at 
Custer  street,  and  1  hour  after  coaling  at 
Elma,  makes  9  hours  idle  and  5  switching. 
For  this  we  are  allowed  at  the  rate  of  480 
pounds  per  hour  switching,  and  48 
pounds  idle.  This  gives  me  for  idle  and 
switching  on  road  train  No.  82,  a  credit 
of  1-41  tons — deducted  from  roundhouse 
foreman's  figures,  leaves  a  net  consump- 
tion of  12.09  tons,  which  it  is  considered 
was  consumed  in  simply  hauling  train. 
They  then  deduct  from  the  net  consump- 
tion of  12.09  the  allowance  according  to 
ton-mile  of  total  train,  viz.,  9.60,  which 
leaves  2.49,  representing  the  excess  over 
the  coal  allowance,  and  from  which  the 
percentage  of  excess  is  obtained.  Each 
man's  work  during  the  month  is  classified, 
and  the  allowance  made  according  to  class 
of  train,  then  added  together,  and  the 
figures,  as  shown  on  posting  sheet,  ar- 
rived at  in  the  same  manner  as  I  have 
worked  out  train  No.  82.  Do  you  follow 
me? 

Tom— Yes:  I  understand.  But  there  is 
another  point:  Are  we  allowed  anything 
for  making  up  time? 

Charlie — I  asked  that  question,  and  will 
tell  you  what  they  said:  It  is  conceded 
that  additional  coal  is  used  in  making  up 
time,  and  that  an  allowance  might  reason- 
ably be  made  for  time  made  up.  On  the 
other  hand,  it  has  been  demonstrated  that 
it  is  not  always  the  man  who  makes  up 


time  who  uses  the  most  coal.  You,  for 
instance,  might  take  a  train  at  Elma,  I 
hour  late,  try  your  utmost  to  make  up  that 
hour,  yet,  owing  to  adverse  circumstances 
on  your  own  division,  not  be  able  to  make 
up  a  minute  of  it.  Would  you  not  use 
additional  coal  in  the  effort?  Certainly 
you  would;  but,  under  the  circumstances, 
it  would  be  difficult  to  make  you  an  al- 
lowance. It  is  therefore  considered  ad- 
visable to  let  each  man  take  his  own 
medicine. 

Tom — Well,  that  appears  reasonable 
enough.  I  see  they  have  an  additional 
posting  sheet  out.  What  is  the  object  of 
that? 

Charlie — The  difference  between  the 
two  sheets  is  this:  The  old  one  shows  the 
coal  consumed,  the  allowance,  and  excess 
1  iver  the  allowance.  The  new  sheet  shows, 
in  dollars  and  cents,  the  cost  of  coal  used 
for  each  10,000  ton-miles  by  each  engineer, 
and  the  cost  of  coal  wasted  as  compared 
witli  the  best  record  on  same  class  of 
trains.  Take,  for  instance,  way  freight, 
St.  Paul  division.  We  will  assume  there 
were  six  engineers,  A,  B,  C,  D,  E  and  F, 
running  this  class  of  train  last  month: 

A  made  426,445  ton-miles;  consumed 
61.03  tons,  at  the  rate  of  1.43  tons 
per  10,000  ton-miles  and  a  cost  of  $2.86 

B  made  435,115  ton-miles;  consumed 
62.78  tons,  at  the  rate  of  1.44  tons 
per  10,000  ton-miles  and  a  cost  of    2.88 

C  made  465,190  ton-miles;  consumed 
55.56  tons,  at  the  rate  of  1.19  tons 
per  10,000  ton-miles  and  a  cost  of    2.38 

D  made  447,825  ton-miles;  consumed 
54.44  tons,  at  the  rate  of  1.21  tons 
per  10,000  ton-miles  and  a  cost  of    2.42 

E  made  486,277  ton-miles;  consumed 
78.09  tons,  at  the  rate  of  1.60  tons 
per  10,000  ton-miles  and  a  cost  of    3.20 

F  made  436,257  ton-miles;  consumed 
54.06  tons,  at  the  rate  of  1.23  tons 
per  10.000  ton-miles  and  a  cost  of    2.46 
Engineer  C,  you  will  note,  has  the  best 

record;   the   cost  of  his  coal  per   10,000 

ton-miles  being  $2.38,  less  than  any  of  the 

other  five  men.    We  will  now  see  the  value 

of  coal  wasted  by  Engineer  E  as  compared 

with  Engineer  C: 

Cost    of   coal    per    10,000   ton-miles; 

Engineer  E $3. 20 

Cost    of   coal    per    10,000   ton-miles; 

Engineer  C 2.38 

Difference  per  10,000  ton-miles $0.82 

Engineer  E  made  486,277  ton-miles.  This, 
figured  out  at  the  rate  of  82  cents  per 
10.000,  gives  the  value  of  coal  wasted 
$3976.  You  will  see  that  this  method  of 
working  the  consumption  out  shows 
forcibly  to  the  men  and  the  officials  the 
amount  wasted  by  certain  men  on  the 
same  class  of  train  or  run,  as  compared, 
not  with  the  alloivance,  but  with  the  best 
man  on  the  runs. 

Tom- — You  appear  to  be  well  posted  on 
the  coal  business,  Charlie. 

Charlie — Yes;  I  made  it  a  point  to  study 


foUMDKD   BY    M.THKW   CaIIKY,   1135. 


HENRY  CAREY  BAIRD  &  CO. 

Hn&uetdal  jpublfsbers,  J6oofe sellers, 
an&  Umporters, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

\3T  Our  New  and  Revised  Catalogue  of  Practical  ami  Scientific 
Books,  91  piui'3,  8vo.,  and  our  other  Catalogu.-s  and  Circulars,  the 
whole  covering  every  branch  of  Scit&M  Ippl  ad  to  the  Arts,  sent 
free  and  free  of  pontage  to  any  oue  in  any  part  of  the  world  who 
will  furnish  his  addiess. 


Savogran 

For  Clean  Cleaning. 
INDIA    ALKALI   WORKS,   BOSTON. 


World's  Fair  Medal,  lNP:S. 


THERE  ARE  OTHERS   I   A  VA    ^OAP 
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More  than 

SEVEN  THOUSAND  MEN 

engaged  in  Mechanical  and  Steam 
Engineering  Occupations 

ARE  STUDENTS  OE 

THE 
INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

SCRANTON,    PA. 

AMONG  THEM  ARE  : 

In  MECHANICAL  OCCUPATIONS: 

Presidents  and  Managers  of  M'f'g  <'o.'s 
Mechanical  Engineers 

Moch.    Draftsmen    and   Apprentices 

Manufacturers  of  Machinery 

Master  Mechanics 

Millwrights 

Mechanical  Superintendents 

Mechanical  Foremen 

Machinists  and  Machine  Tenders 

Machinists'  Apprentices  and    Helpers 

Tool  Makers,  Die  Sinkers,  Filers,  etc. 

Brass  Workers 

Rolling  Mill  Workers 

Shop  Laborers 

Shipwrights  and  Marine  Machinists 

Patternmakers 

Boilermakers 

Blacksmiths 

Moulders  and  Fonndrvinen 

Machinery  and  Boiler  Inspectors 

Millers  and  Mill  Hands 

Office  Men  In  Man'f'g  Establishments 

In  STEAM  ENGINEERING  OCCUPATIONS : 

Locomotive  Engineers 

Locomotive  Firemen 

Wipers  and  Hostlers 

Railroad  Trainmen 

Superintendents  and  Foremen  of  Plants 

Chief  Engineers 

Stationary  Engineers 

Assistant  Engineers 

Pumpmen 

Well  Drillers 

Steam  Laundrymen 

Marine  Engineers 

Oilers 

Water  Tenders 

Stationary  and  Marine  Firemen 

Assistant  Firemen,  Coal  Passers,  etc. 

Dealers  in  Steam  Engineering  Supplies 

What  our  students  think  of  the  schools,  the 
method  of  teaching  and  the  value  of  the  In- 
struction is  shown  by  a  book  of  one  thousand 
testimonials  from  students,  which  will  be  sent 
free.  We  will  refer  you  to  a  student  In  your 
own  vicinity,  whom  you  can  consult. 

Our  courses  Include  instruction  in  Steam 
Engineering,  Stationary,  Locomotive  and 
Marine;  Mechanical,  Electrical  and  all 
branches  of  Civil  Engineering;  Mechanical 
and  Architectural  Drawing;  Architecture; 
Plumbing,  Heating  and  Ventilation;  English 
Branches;   Bookkeeping  and  Business  Forms. 

Any  man  who  will  study  can  educate  him- 
self by  our  correspondence  system  in  the 
theory  of  his  trade  or  profession  and  qualify 
for  advancement.  He  need  lose  no  time  from 
work,  but  can  study  at  home  in  his  leisure 
hours.  Able  Instructors  direct  the  student 
and  assist  him  In  his  studies.  Instruction  and 
Question  Papers  prepared  especially  for  our 
students  take  the  place  of  text-books,  and  are 
furnished  free. 

Send  for  Free  Circular,  which  fully  de- 
scribes our  methods.  When  writing,  please 
mention  the  subject  in  which  you  are  inter- 
ested.   Address 

♦  ♦  ♦ 

THE  INTERNATIONAL 
CORRESPONDENCE  SCHOOLS, 

Box  801,  SCRANTON,  PA. 


in    qui  ition,  for  thi    rea  on:  1 1 ealizt  thai 
the  method  of  accounting  for  coa 
by  tin  .  i  ompanj ,  allov      i  man  to 
somewhat  on  his  merits.     Y'mi  know  as 
well  as  1   do,  that  if  one  of  the  DO) 
into    trouble,    and    tlnn     j        nn      talk    of 
letting  him  go,  one  of  i  he  print  ipal  things 
taken  into  const d'  ration  is  his  coal  record. 

If  he  has  a  g I  i  oal  ret  ord,  it  may  save 

him.  Now,  the  moral  of  that,  to  my 
mind,  is— Get  your  coal  record  in  such 
shape  that,  should  you  need  help,  it  will 
help  you.  I  also  think  the  first  sti 
take  is  to  understand  the  method  of  work- 
ing it  out.  That  is  why  I  studied  the 
question  some.  Another  thing  I  generally 
make  a  practice,  is  to  sec  that  I  am  getting 
a  s<|itrire  deal  in  the  way  of  coal  on  tender 
leaving  and  arriving.     Ever  do  that? 


thinner   than    the    insulating     plate,   con- 
-   the  latt'  i  o   resist  the 

concussion  of  car  and  locomotive  wheels 
moving  across  the  rail  joint  from  the  in- 
dilating  to  the  metal  plate,  and,  at  the 
pr<  serve  insulation  of  joint. 
In  addition  to  the  above,  there  are 
wooden  blocks  and  iron  plates  to  splice 
or   bind   the   abutting  end  rails; 

these  splice  bars  are  secured  to  the  iron 
or  chair  by  four  vertical  bolts,  and 
when  these  are  si  rewed  up,  the  splice  bars 
are  brought  to  bear  hard  upon  the  inclined 
surfaces  or  sides  of  chair,  thus  making  it 
impo  ihl  for  the  spreading  apart  of  the 
rails.  The  usual  number  of  fish 
bolts  and  nuts  are  also  used  in  securing 
<>oden  blocks  to  Che  rail.    We 

joints   are  equipped   with 


IMPROVED    KAIL   JOINT. 


Tom — No;  did  not  think  it  cut  much 
figure. 

Charlie— That  is  just  the  way.  You  ex- 
pect to  go  to  the  top  of  the  list  without 
making  any  effort  to  get  there. 

Tom — Wait  a  while.  Now  I  have  a 
better  insight  into  the  business,  I  guess 
I'll  talk  the  matter  over  with  my  fireman, 
and  maybe  we  will  keep  you  "humping" 
in  a  month  or  two  to  get  anywhere  near 
us.     There  comes  the  "old  man." 

Old  Man— Halloa,  boys!  What  is  the 
subject  now? 

Tom — Coal. 

t  lid  Man — Good  subject,  too— one 
which,  in  your  own  and  the  company's  in- 
terest, will  bear  considerable  talking  about. 

St.  Paul,  Minn. 


An  Improved  Rail  Joint. 

The  Neafie  insulated  joint  is  a  truss 
plate,  or  chair  of  iron  or  steel,  bent,  with 
sides  inclined  upwardly;  upon  this  plate 
rest  the  abutting  ends  of  two  adjacent 
rails  (between  which  it  is  usual  to  place 
vulcanized  fibre  or  wood  washer);  an  in- 
sulating plate  between  one  rail  end  and 
the  bed.  and  extending  a  short  distance 
under  the  other  rail;  a  metal  plate  slightly 


Kleman  patent  nut  locks  and  wasners 
throughout,  and  in  this  way  the  loosening 
of  nuts  upon  bolts  is  prevented. 

When  the  joint  is  thus  put  together,  it 
forms  a  perfectly  insulated  one,  as  well 
as  giving  additional  strength  and  support 
to  the  ends  of  the  rails. 

Regarding  the  life  of  the  joints,  we 
would  say  that  they  have  been  in  continu- 
ous use  on  several  of  our  great  railroad 
systems  for  upwards  of  two  years,  and  re- 
ports show  that  they  are  still  in  first-class 
condition,  and  the  cost  of  maintenance  has 
been  little  or  nothing. 

The  Allison  Manufacturing  Company. 
Philadelphia,  have  completed  arrange- 
ments for  the  sole  manufacture  of  this 
joint  in  the  United  States,  and  Mr.  J.  S. 
Brewer.  1030  Monadnock  Block.  Chicago, 
has  been  appointed  representative  for  the 
State  of  Illinois  and  Milwaukee.  The 
joints  have  been  largely  used  on  the  Dela- 
ware. Lackawanna  &  Western  Railroad 
and  Pennsylvania  Railroad  for  upwards  of 
two  years,  with  most  satisfactory  resu'.:?. 
and  are  on  trial  on  many  of  the  other 
roads,  such  as  the  Lehigh  Valley;  Chi- 
cago, Burlington  &  Quincy:  Chicago, 
Rock  Island  &  Pacific:  and  Chicago  & 
Northern  Pacific. 


258 


LOCOMOTIVE    ENGINEERING. 


Buyers'  Finding   List. 


AIR  BRAKE  HOSE. 

Boston  Belting  Co..  Boston,  Mass. 

N    Y.  Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

AIR  BRAKES. 

Westinghouse  Air  Brake  Co.,  Pittsburg,  Pa. 

AIR-BRAKE  PUMP  GOVERNORS. 

Foster  Engineering  Co.,  Newark,  N.  J. 
Mason  Regulator  Co.,  "Boston,  Mass. 

AIR  COMPRESSORS. 

Clayton  Air  Compressor  Works.  New  York. 
In^ersoll-Sergeant  Drill  Co.,  N.  Y.  City. 
Norwalk  Iron  Works  Co.,  South  Norwalk,  Ct. 
Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 
Rand  Drill  Co.,  New  York. 

AIR  DRILLING  MACHINE. 

C.  H.  Haeseler  &  Co  ,  Philadelphia,  Pa. 

AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works.Philadelphia.Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulator  Co.,  Boston,  Mass. 

ARCH  BARS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

ASBESTOS. 

H.  W.  lohns  Mfg.  Co.,  New  York. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 
Krupp  (T.  Prosser  &  Son,  New  York). 

BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  Cal. 
M.  C.  Hammett,  Troy,  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co.,  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 
U.  S.  Metallic  Pkg.  Co  ,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co  .  Pittsburg,  Pa. 

BOILER  CHECKS-INSIDE. 

Foster  Engineering  Co.,  Newark,  N.  J. 

BOILERS. 

Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
Cooke  Locomotive  &  Machine  Co.,  Paterson, 

N.J. 
Pittsburg  Locomotive  Works,  Pittsburg.  Pa. 
Richmond  Loco.  &  Mach.Wks.,  Richmond, Va' 

BOILERS,  STATIONARY. 

Cooke  Loco.  &  Mach.  Co.,  Paterson,  N.  J. 

BOILER  TOOLS. 

Richard  Dudgeon,  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland,  O. 
Manning,  Maxwell  &  Moore,  New  York. 

BOOKS. 

Audel  &  Co.,  New  York. 

H.  C.  Baird  &  Co.,  Philadelphia,  Pa. 

Philadelphia  Book  Co.,  Philadelphia,  Pa. 

BORING  MILLS. 

Manning,  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton,  O. 

BRAKE  ADJUSTERS. 

<J.  &  C.  Co.,  Chicago,  111. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.  Y. 
The  Sargent  Co.,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
S.  J   Meeker.  Newark,  N.  [. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co.,  Moline,  111. 

CARS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lima,  O. 

Ramapo  Iron  Works,  Hillburn.  N.  Y. 

CAR  COUPLERS. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 
National  Malleable  Castings  Co.,  Chicago.  111. 
Sams  Automatic  Coupler  Co..  Denver,  Col. 
Smillie  Coupler  &  Mfg.  Co.,  Newark,  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co..  Troy,  N.  Y. 

CAR  DOOR  FASTENERS. 

National  Malleable  Castings  Co.,  Chicago,  111. 
CAR  FORGINGS. 

Dickson  Mfg.  Co.,  Scranton,  Pa. 

FREIGHT  CARS. 

Allison  Mfg.  Co.,  Philadelphia,  Pa. 


ESTABLISHED   1884. 

S.  N.  Clarkson 

&  Co., 

WHOLESALE 
JEWELERS, 

103  State  St., 
jj\  Chicago,  111. 

«$» 

Send  for  our  new 
i8t)7,  68-page 
Illustrated 
Catalogue. 

Goods  sold  at  Wholesale  Prices. 

Goods  sent  C.  0.  D.  to  any  part  of  the  U.  S. 
with  the  privilege  of  examination. 


The  HOW  ana  WHY  of  Modern  Steam  Engineering 

JUST  PUBLISHED. 

THE  PRACTICA|7mANAGEMENT  or 
ENGINES  AND  BOILERS, 

Including  Boiler  Setting.  Pumps,  Injectors,  Feed 
Water  Heaters,  Steam  Engine  Economy,  Condensers, 
Indicators,  Safety  Valves,  Slide  Valves,  Governors, 
Steam   Gauges,   Incrustation    and  Corrosion,  Etc. 

A  Practical  Guide  for  Engineers  and  Firemen 

By  W.  BARNET  LE  VAN 

Illustrated.  260  Pages,  Price,  $2.00. 

PHILADELPHIA  BOOK  CO. 

19  S.  9th  St.,  Philadelphia,  Pa. 

Catalogue  of  Mechanl.al  Hooka  free. 


{Continued  on  page  2jq.) 


2  x  24  Flat  Turret  Lathes 

now  read  v  for  prompt  sbipment.equlpped  with  com- 
plete  outfit  of  tools,  Including  the  Automatic  Die. 

JONES    &    LAMSON    MACHINE    CO.. 

;Sole  Builders  and  3ole  Selling  Agents, 
for  America. 
Representative  for  Germany,  Switzerland,  Austria- 
Hungary,  TtUBBUX,  ilnttantl  ana  Belgium:  M.  Koyemann, 
Chariot tenstrassf  112,  Duaseldorf,  Germany.  England: 
chas.  Ci.riiCHii.i.  it  Co..  Ltd.,  1.-15  Leonard  St.,  Finslmrv, 
London,  E.<\;  6  Albert  St.,  Birmingham.  Henry  Kelley 
&  Co.,  26  Pall  Mall,  Manchester. 


Progressive 
Questions  and  Answers 

on  the 

Ait  Brake. 

Latest  and  best  book  on  Air-Brakes,  issued  by 
the  Association  of  Air-Brake  Men.  Price,  25c. 
each ;  ten  books  for  $2 ;  one  hundred  for  $15  ; 
500  for  $60.    Address 

Locomotive  Engineering. 

256  Broadway,  New  York. 


Link-Belt 
Engineering  Co. 

NICET0WN,  PHILA. 
Design  and       49  Dey  St.,  NEW  YORK, 
Erect 

Locomotive  Coaling  Stations 

and  Supply 

Coal  and  Ashes 
Handling  Machinery, 


To  meet  any  conditions. 

Weitcrn  Home: 

LINK -BELT  MACHINERY  CO., 

CHICAQO  and  NEW  ORLEANS. 


FAREWELL   TO  AN  OLD 

^jtjt.  BARBARITY. 

NO  MORE  FILING  OF  BAND  SAWS  BY  HAND. 


BAND  SAW  FILING  MACHINE. 

This  machine  can  be  operated  by  hand  or  power.  It 
tiles  saws  from  one-eighth  inch  to  one  and  three-quarter 
Inches  wide.  Teeth  as  tine  as  one-eighth  inch  from 
point  to  point  or  as  coarse  as  one  inch  from  point  to 

oint.    It  tiles  100  teeth  per  minute. 

The  pawl  moving  the  teeth  forward  brings  every 
tooth  to  the  desired  place,  even  when  the  teeth  are  not 
evenly  spared  from  point  to  point. 

The  file  does  not  rise  up  straight;  it  rises  sideways 
and  upward  at  the  same  time,  as  shown  by  the  dia 
gram.  Thus  the  teeth  can  be  tiled  "under  the  hook* 
or  "si|uare  across,"  as  desired. 


/ 


O,  SAY! 


SEE  THAT 


CURVE ! 


n^u- 


The  vise  which  holds  the  saw  Is  firmly  set  while 
the  latter  Is  being  tiled,  but  It  opens  slightly  while  the 
tile  moves  back,  allowing  the  following  tooth  to  be 
moved  forward. 

Common  tiles  of  different  sizes  are  used;  they  can 
he  had  from  any  dealer.  Those  of  uniform  thickness 
are  preferred,  but  tapered  or  swelled  files  also  do  very 
fair  work.  A  saw  tiled  on  this  machine  is  much  better 
than  a  hand-tiled  saw;  it  is  more  accurate  in  width, 
more  even  in  spacing  of  teeth,  and  every  tooth  does  Its 
proper  share  of  work;  the  saw  lasts  longer  and  does 
more  work  and  better  work. 

Louse  and  tl^ht  pulleys  are  7  Inches  diameter  for  1'4 
iuch  belt  and  should  make  about  125  turns  per  minute. 

Price,  free  on  board  at  New  York,    .     .     .    $40.00 

DISCOUNT    TO    DEALERS. 

size  when  boxed  for  export, 23 1 21  x  15  Inches.  Gross 
weight,  LIB  lbs. 

Cables  and  telegrams,  Pryibil,  New  York. 
A.  B.  C.  Code  used. 

•  •• 

P.  PRYIBIL, 

5J2-524  W.  41st  Street,    .     New  York  City. 


WANTED <■— — 

By  young  man  with  years  of  experience  re- 
pairing locomotives,  position  with  prospects 
of  foremanship.    Address, 

Locomotive  Engineering. 
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THE 


ALLISON   MFC.  CO., 

MANUFACTURERS  OF 

FREIGHT  CARS  AND 
LOCOMOTIVE   BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


PHILADELPIIIA, 


PHILADELPHIA,  PA. 

LABOR-SAVING  TOOLS  for  LOCOMOTIVE  SHOPS 

CRANES. 


PLANERS, 

TOOL  GRINDERS. 

BORING  AND  TURNING 
MILLS, 

URIVINGWHEEL  LATHES. 

VERTICAL,  HORIZONTAL 
URILL  PRESSES. 

LOCOMOTIVE  TURN- 
TABLES. 

MILLING  MACHINES, 

STEAM  HAMMERS, 

AXLE  LATHES. 

CRANES. 

njcctons  lor  Locomotives. 


ADVANTAGES  OF 

THE  MORAN  FLEXIBLE  JOINT 

For  a  Steam  Heating  Connection 

Between  Engine  and  Tender. 

ALL  METAL  CONNECTION. 

ABSOLUTELY    FLEXIBLE. 

Positively  Steam  Tight  under  ANY  Pressure. 

Indestructible  Short  of  Wreck.    No  Delays.    No  Repairs. 
First  Cost  is  the  Only  Cost. 

STEAM,    OIL,    HOT    ASHES,   OR    DIRT, 

does  not  affect  Its  life. 

MORAN  FLEXIBLE  STEAM  JOINT  CO.,  Inc'd. 

HENRY  U.  FRANKEL,  President. 

149  THIRD  ST.,  LOUISVILLE,  KY. 


Sectional  View  of  Standard 
Railroad  Joint,  showing 
Automatic  Relief  Trap. 


The  Pratt  &  Whitney  CO.,  Hartford,  Conn.,u.s.A. 

SINGLE  AND  DOUBLE  HEAD  MILLING  MACHINES  used  as  Substitutes  for 
Planers  for  Heavy  and  Rapid  Cutting  in  Cast  and  Wrought  Iron 
and  Steel. 

TURRET-HEAD  MACHINES  AND  TOOLS  for  Turning,  Forming  and  Thread- 
ing Irregular  Pieces  of  Circular  Cross-section  in  Brass,  Iron  and 

Steel. 

METAL  BAND  SAWING  MACHINES  for  Cutting  Sprues  from  Brass  Castings. 
MILLING  CUTTERS.    HOLDERS,  with  Inserted  Cutters  for  Turning,  Shaping 
and  Threading  Metals.     SPIRAL  SHEAR  PUNCHES. 
CATALOGUE  L  SENT  ON  APPLICATION. 


BUYERS'  FINDING    LIST     Continued, 

CAR  HEATING. 

William  I     Baker,  Hew  York. 

Safi-i  .  ■(  Bl  Heating  d  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE. 

N   Y.i'.' in-  j  Co..  New  York. 

CAR  LIGHTING. 

Safety  Car  Heating*  Lighting  Co.,  New  York. 

CAR  VENTILATORS. 

Harrington  4  Kii  mg  Co.,  Chicaro, 

III. 
M.  ('.  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Krupp  (T.  I'rosscr  &  Son,  Hew  Yorki. 
Ramapo  Wheel  &  Foundry  Co..  Ramapo,  NY. 
Standard  Sleel  Works,  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning   Maxwell  A  Moore,  New  York. 
CAR  WHEEL  PRESSES. 

Watson  &  Stillman  Co.,  Hew  York. 

CASTINGS. 

Lima  Locomotive  <fe  Machine  Co.,  Lima.  O. 
.M.Conway  &  Torlev  Co..  Pittsburg.  Pa 
Richmond I/OCO.  &  Mach  Wks  .  Richmond. Va. 

CASTINGS,  STEEl  . 

Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Sergeant  Co..  Chicago, III. 

CATTLE  GUARDS 

Q.  &  C  Co.,  Chicago,  111. 

CHANNELERS. 

Ingersoll  Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

Crosby   Steam    Gage   &    Valve  Co.,   B 

Mass. 
Star  Krass  Mfg.  Co.,  ltoston,  Mass. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia.  Pa. 
The  Pratt  &  Whitney  Co  ,  Hartford,  Conn. 

COAL  CHUTES. 

Williams,  White  &  Co.,  Moline.  111. 

CONVEYORS. 

Link  Belt  Engineering  Co..  Philadelphia.  Pa. 

CORRESPONDENCE  SCHOOLS. 

Internat'l  Corres.  Schools  Scranton.  Pa. 

CUTTTNG-OFF   MACHINES,  COLD 
SAW. 

Newton  Mach.  Tool  Works.  Philadelphia.  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Maris  Bros.,  Philadelphia,  Pa. 
Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 
R.  D   Wood  &  Co..  Philadelphia.  Pa. 

CRANES,  TRAVELING  SWING. 

Wm.  Sellers  &  Co..  Philadelphia.  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son.  New  Y'orkl. 

CYLINDER    BORING     AND    FACING 
MACHINES. 

Pedrick  &  Aver  Co  ,  Philadelphia.  Pa 

DRILLS 

Bignall  &  Keeler  Mfg.  Co..  Edwardsville.  III. 
Cleveland  Twist  Drill  Co..  Cleveland.  O. 
Manning.  Maxwell  &  Moore.  New  York. 
NilesTool  Works  Co..  Hamilton.  O 
Pedrick  &  Aver  Co  ,  Philadelphia.  Pa. 
The  Pratt  &  Whitnev  Co.,  Hartford,  Conn. 

DRILLING  MACHINES. 

Gould  &  Eberhardt,  Newark.  N.  J. 
Manning.  Maxwell  &  Moore.  New  York. 
The  Pratt  &  Whitnev  Co..  Hartford,  Conn. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co..  Boston,  Mass.  

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 

WestinehouseElee.  &Mfe.  Co..  Pittsburg.  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia. Pa 

ENGRAVINGS. 

Bradlev  &  Poates,  New  York. 

FILES  AND  RASPS. 

Nicholson  File  Co..  Providence.  R.  I. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co..  Philadelphia,  Pa. 

FLEXIBLE  STEAM  JOINT. 

Moran  Flexible  Steam  Joint  Co.. Louisville.Ky. 

FORGES. 

Buffalo  Forge  Co.,  Buffalo.iX.  Y. 
The  Bradlev  Co..  Svracuse.  N.  Y. 

FORGING  MACHINERY. 

Acme  Machinery  Co..  Cleveland.  O. 
Williams.  White  A  Co.,  Moline.  111. 

FORGINGS,  HEAVY. 

Richmond  Loco  &  Mch.  Wks  .  Richmond.  Va. 

FROGS  AND  CROSSINGS. 

Ramaoo  Iron  Works.  Hillburn.  X.  Y. 

GASKETS  AND  RINGS. 

Boston  Belting  Co  .  Boston.  Mass. 
{Continued  on  page  260.) 
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BUYERS'  FINDING  LIST—  Continued. 

GEAR  CUTTERS. 

G     ild  &  Eberhardt,  Newark.  X.  |. 

GRAPHITE. 

|os.  Di\on  Crucible  Co.,  Jersey  City,  N.  J. 

GREY  IRON. 

S.  J.  Meeker,  Newark,  N.  I. 

HAMMERS,  POWER. 

Bradley  Co.. The.  Syracuse,  X.  V 
HEATING  SYSTEM,  FAN. 

Buffalo  Forge  Co. 

HOISTS,  PNEUMATIC. 

Pedrick  &  A.yei  Co  .  Philadelphia,  Pa 

HOLLOW  STAYBOLT  IRON. 

Palls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  o 
HYDRAULIC  JACKS. 

The  Watson-Stillman  Co.,  Xeu  5Tork. 
HYDRAULIC  TOOLS. 

K.  I).  Wood  A  Co  ,  Philadelphia,  Pa. 

INDICATORS. 

Ashcroft  Mfg.  Co.,  New  York. 

Crosbv   Steam  Gage  and  Valve  Co.,  Boston. 

IN  LECTORS. 

Hayden  &  Derby  Mfg.  Co.,  New  York. 
N'athan  Mfg.  Co..  New  York. 

INJECTORS,  LOCOMOTIVE. 

\Vm  Sellers  &  Co.,  Philadelphia,  Pa. 
JACKS. 

E.  C.  Boyer,  Dayton.  O. 
Richard  "Dudgeon,  New  York. 
Watson  &  Stillman,  New  York. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O. 

JEWELRY. 

S    X    Clarkson  &  Co.,  Chicago,  111. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago  III 

LAGGINGS  FOR  LOCOMOTIVES. 

II    \V   Johns  Mfg.  Co.,  New  York. 

LATHES. 

Bement,  Miles  &  Co.,  Philadelphia.  Pa 

W.  D.  Forbes  &  Co.,  Hoboken,  N.  J. 

Gould  &  Eberhardt,  Newark,  N.  J. 

Jones  &  Lamson  Machine  Co.,  Springfield,  Vt. 

Manning,  Maxwell  &  Moore,  New  York 

National  Machinery  Co.,  Tiffin,  O 

Niles  Tool  Works  Co.,  Hamilton,  O. 

Pratt  &  Whitney  Co.,  Hartford.  Conn. 

Prentiss  Tool  &  Supplv  Co.,  New  York. 

William  Sellers  &  Co..  Inc.,  Philadelphia   Pa. 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
Cooke  Loco.  &  Machine  Co.,  Paterson,  N.  J. 
Dickson  Mfg.  Co.,  Scranton,  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima,  O. 
Pittsburg  Locomotive  Works,  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond, Va. 
Rogers  Locomotive  Works,  Paterson,  N.  J. 
Schenectady  Loco.  Wks..  Schenectady,  N.Y. 

LOCOMOTIVE  BOILER  TUBES. 

Allison  Mfg.  Co.,  Philadelphia.  Pa. 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit,  Mich. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd..  Franklin,  Pa. 
Leonard  &  Ellis,  New  York 
Sienal  Oil  Works.  Franklin,  Pa. 

MACHINE  TOOLS. 

Jones  &  Lamson  Machine  Co.,  Springfield,  Vt, 
National  Machinery  Co.,  Tiffin,  O. 
Pratt  &  Whitney  Co.,  Hartford.  Conn. 
Prentiss  Tool  and  Supply  Co.,  New  York. 
William  Sellers  &  Co..  Inc.,  Philadelphia,  Pa. 

MALLEABLE  CASTINGS. 

;_     S.  I    Meeker,  Newark.  N.  J. 

National  Malleable  Castings  Co.,  Chicago,  111. 

MECHANICS'  TOOLS. 

Armstrong  Bros.'  Tool  Co.,  Chicago.  111. 

METAL  POLISH. 

G.  W.  Hoffman    Indianapolis   Tnri\ 

METAL  SAWING  MACHINES. 

Armstrong  M£g    Co.,  New  York. 

Pratt  &  Whitney  Co..  Hartford,  Conn. 

Q.  &  C.  Co.,  Chicago.  111. 
MILLING  MACHINES. 

Bement.  Miles  &  Co.,  Philadelphia.  Pa. 
Newton  Machine  Tool  Works.  Phila.,  Pa. 
Niles  Tool  Works  Co..  Hamilton.  O. 
Pedrick  &  Aver  Co..  Philadelphia,  Pa. 
Pratt  &  Whitnev  Co..  Hartford.  Conn. 
Prentiss  Tool  &'Supplv  Co..  New  York. 
MINING  MACHINERY. 

?    Dickson  Mfg.  Co  .  Scranton.  Pa. 

MOLDING  MACHINES. 

Tabor  Mfg.  Co  .  New  York  Citv. 

MUFFLER  POP  SAFETY  VALVES. 

Coale  Muffler  ic  Safety  Valve  Co..  Baltimore. 

Md. 
Cn  isby  Steam  Gage  &  Valve  Co  .Boston, Mass. 
OIL  CUPS. 

E   L  Enggren,  Ozone  Park.  N.  Y. 
Nathan  Mfg.  Co..  New  York. 

(Continued  on  page  2bi. ) 


D.  SAUNDERS'  SONS 


MANUFACTURERS  OF  TEE  ORIGINAL 


TRADE    I         jC         I  MARK 

PIPE  GUTTING  and 

THREADING  MACHINE, 

Beware  of  Imitations 
None  Genu. ac  without  our  Trade  Mark  and  Name 

ALSO 

patept  Wheel    Pipe   Gutter 

Steam  and  Gas  Fitters'  Hand  Tools 
Pipe  Cutting  and  Threading  Machines 

of  all  sizes,  Va,"  to  18" 

— »»SEND    FOR    CATALOGUE  «£*- 

100  Atherton  Street,     YONKERS,  N.  Y. 


Locomotive 

BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


Plates  up  to  118  inches  in  width. 


SHOENBERGER  STEEL  CO. 


PITTSBURGH,  PA. 


OFFICES: 

66  Broadway, 

NEW  YORK 

941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 
ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 
Cast  Steel, 

ANDERSON.  IND. 


OOn.D    .SPRING     Bl'FFER     BI.OCKS  AND 
GOl'I.D    FREIGHT     CAR     COl'PLER  


ATEN 


CEO.  P.  WHITTLESEY, 

Atlantic  Buildino,  WASHINGTON,  D.  C. 

RAILROAD  INVENTIONS  A  SPECIALTY. 


BOOK   FREE. 

AMERICAN  INDUSTRIAL  PUBLISHING  CO., 

Publishers  of  Scientific  Book*, 

Box  33,       .  Bridgeport,  Conn 
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THE  STANDARD  STEEL  WORKS  ... 


Philadelphia. 


TIRES 

^     Wrought  Iron  Centers, 
Jtjt    Spoke  and  Plate 
jtjjjjj    Steel  Tired  Wheels. 

^*&  Jft ^M ;_*%  t t* ,_rm fJ.T% t"  ,_ t* |£S  ,_.t% ^m UT% ^t* ^% ^T*  ^T* ^T* ^T* (^* 

REPRESENTATIVES. 

Chicago  Office : 

1217  Monadnock  Building. 

St.  Louis  :C.  A.  THOMPSON, 

615  North  Fourth  St. 


•CM>f5»«>rM>C>f>U  •  (  OMPRI  SSI  D  AIR  1001  S 

5   Compressed  Air  Tools 
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Eor  Drilling,  Reaming,  Tapping,  Counter- 
sinking, Expanding  and  Beading  Boiler 
Elues,  Caulking  and  Chipping  Boilers  and 
Castings,  Sifting  Sand,  Hoisting,  Die 
Sinking,  Scaling  Armor  Plates,  Cutting 
Stay  Bolts,  Carving  Stone,  etc.,  etc.,  etc. 


C.  H.  Haeseler  Co. 
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•  COMPRESSED  AIR  TOOLS  «<V=i*0-<J<»0  <"»<*<■»• 


Manufacturers 

1026-1030  Hamilton  St.,  Philadelphia,  Pa. 


TAYLOR 


BEST 
YORKSHIRE 


STAYBOLT  IRON 


Axles,  Piston  Rods,  Crank  Pins  and  Forging*  of  all 
Descriptions,  used  by  Loading  Railroads. 


ILMUSHET'S 


SPECIAL  and 
TITANIC 


STEELS 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.   M.   JONES   &   CO., 

BOSTON,  11  and  13  Oliver  Street.       New  York,  143  Liberty 


Bradley 
Forges 


FOR  HARD  COAL  AND  COKE. 


THESE  FORGES  will  heat  irons 
fast  enough  to  keep  a  hammer-man 
busy,  and  have  features  that  make  them 
the  best  on  earth. 

Patent  Arch  Top 

That  Cannot  Sag. 

Rocking  Grate 

Insures  a  Clean  Fire. 

Dumping  Ash  Pan, 

Air  Box  Always  Fre*. 
7  SIZES.     SEND  EOR  PRIMED  MATTER. 

The  BRADLEY  CO. 

SYRACUSE,  N.  Y. 


BUYERS'  FINDING  LIST 

OVER  CLOTHES 

II   s.  Peters   Do  er,  '.'.  J. 
PACKING 

m  il.lt in«  Co..  B 
II.  W   Johns  M(n.  Co  .  New  York. 
Jenkins  Bron..  New  York. 
N    Y    Belting  &  Packing  Co    New  York. 

I',  s   Metallic  Packing  Co..  Philadelphia 
PAINTS. 

Del  roit  Graphite  Mfg.  Co  .  Detroit,  Mich. 

II    W.  Johns  Mfn    '  '■        ■       York. 

PATENTS. 

O.  Knight,  New  York. 
Munn  A;  Co..  New  York. 

Iderburs  &  Co..  Washing 
Geo;.  littlesey.  Washington,  D.  C. 

PERFORATED  METAL. 

A.  I    Beckley  &  I  I  n,  Conn. 
Harrington  &  Kins;  Perforating  Co.,  CI 

PHOTOGRAPHS. 

F.  Moore.  London.  Eng. 

PIPE  CUTTER,  HAND. 

Ii  Saunders1  Sons.  Yonkers.  N.  Y 
PIPE    THREADING    AND    CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 

nail  &  Keeler  Mfg.  Co.,  Edwardsville,  111. 
D.  Saunders1  Sons,  Yonkers,  N,  Y. 
PISTON  RODS 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

B.  M   Jones  &  Co..  Boston,  Mas-,. 
Thomas  Prosser  &  Son.  New  York. 

PLANERS. 

Bement,  Miles  &  Co.,  Philadelphia,  Pa. 
NilesTool  Works  Co   Hamilton  O. 
Whitney.  Baxter  D  .  Winthendon 

PLATFORMS. 

Gould  Coupler  Co..  Buffalo,  N.  Y. 

PNEUMATIC  TOOLS 

C    H.  Haeseler  &  Co..  Philadelphia,  Pa. 

Pedrlck  &  Aver  Co  ,  Philadelphia. 

U   S    Metallic  Packing  Co..  Philadelphia. 

POP  SAFETY  VALVES. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore. 

Mil. 
Star  Brass  Mfg.  Co.,  Boston.  Mas- 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Aver  Co..  Philadelphia.  Pa. 

PRESSURE  REGULATORS. 

Foster  Engineering  Co..  Newark.  N.  ]. 

PUNCHING     AND     SHEARING'    MA- 
CHINERY. 

Williams,  White  &  Co..  Moline,  111. 
R   D   Wood  &  Co.,  Philadelphia,  Pa. 
PUSH  CARS. 

Kalamazoo  Railroad  \  elocipede  &  Car  Co., 

Kalamazoo.  Mich 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co..  Adrian,  Mich. 

REAMERS,  SELF-FEEDING. 

Cleveland  Twist  Drill  Co..  Cleveland.  O. 

REAMERS.  SHELL. 

Cleveland  Twist  Drill  Co..  Cleveland.  O. 
REAMERS,  TAPER. 

Cleveland  Twist  Drill  Co..  Cleveland.  O. 

REGULATORS. 

Mason  Regulator  Co..  Boston,  Mass. 

RETAINING  RINGS. 

Ramapo  Wheel  &  Foundrv  Co.,  Ramapo.  X.  Y. 

ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co..  New  York. 
Rand  Drill  Co  .  New  York. 

RUBBER  HOSE. 

Boston  Belting  Co.,  Boston,  Mass. 
Peerless  Rubber  Mfg   Co..  New  Y'ork. 

SAFETY  VALVES. 

Ashton  Valve  Co  .  Boston.  Mass. 

Coale  Muffler  &  Safetv  Valve  Co..  Baltimore, 

Md 
Consolidated  Valve  Co..  Bridgeport,  Conn. 
Crosbv  Steam  Gage  &  Valve  Co.. Boston. Mass 
Star  Brass  Mfg.  Co..  Boston.  Mass. 

SANDING  APPARATUS. 

Henrv  L.  Leach.  North  Cambridge,  Mass. 
Sherburne  &  Co.,  Boston.  Mass. 

SAVOGRAN. 

India  Alkali  Works.  Boston.  Mass. 

SAW  FILING  MACHINES. 

P.  Prvibil.  New  York. 

SHAFTING. 

American  Tool  &  Machine  Co  .  Boston.  Mass. 
William  Sellers*  Co..  Philadelphia.  Pa 
SHAPERS. 

Bement.  Miles  i  Co..  Philadelphia.  Pa. 
Gould  ,v  Eberhardt.  Newark.  X.  I. 
Niles  Tool  Works  Co. .  Hamilton.  O. 

SOAP,  LAVA. 

Wm.  Waltke  .«•  Co..  St.  Louis,  Mo. 
SPARK  ARRESTER  PLATE. 

A.  I.  Beckley  &  Co..  Meriden.  Conn. 

Harrington  '&  King  Perforating  Co..  Chicago, 
111 

Hendrick  Mfg.  Co..  Carbondale.  Pa. 

(Continued  on   - 
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BUYERS'  FINDING  LIST— Continued. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 

SPRING  STEEL. 

Thomas  Prosser  &  Son,  New  York. 

STAYBOLT  IRON. 

Falls  Hollow  Stay-Bolt  Co.,  Cuyahoga  Falls.O. 

B.  M.  Jones  &  Co.,  Boston,  Mass. 

STEAJVI  GAGES. 

Crosby    Steam    Gage  &   Valve  Co.,  Boston. 
Star  brass  StCg.  Co.,  Boston,  Mass. 
Utica  Steam  Gage  Co.,  L'tica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co..  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

STEAM  PACKING. 

Gould  Packing  Co.,  East  Cambridge,  Mass. 

STEAM  PUMPS. 

A  S.Cameron  Steam  Pump  Works,  New  York 

STEEL. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
Carbon  Steel  Co.,  Pittsburg,  Pa. 
B.  M.  Jones  &  Co.,  Bostun.  Mass. 
Krupp  (T.  Prosser  &  Son,  New  York). 
Latrobe  Steel  Co  ,  Latrobe,  Pa. 
Shoenberger  Steel  Co..  Pittsburg.  Pa, 

STEEL  SURFACE  CATTLE  GUARDS. 

Kalamazoo  Railroad   Velocipede  &  Car  Co., 
Kalamazoo.  Mich, 

STEEL  TIRED  \mEELS. 

Brooks'  Loco.  Works,  Dunkirk,  N.  Y. 
Krupp  (T.  Prosser  &  Son,  New  York). 
Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia,  Pa. 

STEEL  TIRES. 

Latrobe  Steel  Works,  Latrobe,  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works.  Philadelphia,  Pa 

STEEL  TRUCK  FRAMES. 

Fox  Solid  Pressed  Steel  Co.,  Chicago,  111. 

STOCKS  AND  DIES. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn 
Pratt  &  Whitney  Co..  Hartford,  Conn, 

STREET  RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 

TIE  PLATES. 

Q.  &  C.  Co.,  Chicago,  111. 
TIRES. 

Krupp  (T.  Prosser  &  Son,  New  York). 
Latrobe  Steel  Co.,  Philadelphia,  Pa. 

TOOL  HOLDERS 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

TOOL  STEEL. 

B.  M   Jones  &  Co.,  Boston.  Mass. 

TRUCKS. 

I.  G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iron  Co.,  Cleveland  O 

TURRET  MACHINES. 

Jones  &  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O 

VALVES. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 
Jenkins  Bros..  New  York. 

VALVES,  REDUCING. 

Foster  Engineering  Co..  Newark.  N.  J. 
Mason  Regulator  Co.,  Boston,  Mass. 
Rokk  Valve  Co  .  Troy   N   Y. 

VALVE  SEAT  PLANERS. 

Pedrick  *  Aver  Co.,  Philadelphia.  Pa. 

varnishes: 

F.  C.  Revn^Hs,  New  York. 

VELOCIPEDES. 

Kalamazoo  Railroad  Velocipede  &  Car  Co., 
Kalamazoo,  Mich. 

VENTILATORS. 

Pancoast  Ventilator  Co.,  Philadelphia.  Pa. 

VESTIBULES. 

Gould  Coupler  Co  .  Buffalo   N   Y 

Mi  i'..nwav  &  Torlev  Co.,  Pittsburg.  Pa. 

VISES. 

Bignall   *  Keeler  Mfg  Co  .  Edwardsville.  Ill 

VULCABESTON   AND   TRAIN    PIPE 
COVERING. 

H  W  Inhns  Mfg.  Co.,  New  York. 
WATCHES 

S  N  Clarkson  &  Co  ,  Chicago.  111. 
WATER  HOSE. 

N   Y.  Beltineand  Packing  Co..  New  York 

WHEEL  PRESSES. 

Watson  &  stillman  Co  .  The.  New  York. 
Mannine.  Maxwell  &  Moore,  New  York 

WIRE  FENCES. 

Pafe  \Vn\-e"  Wire  Fence  Co  .  Adrian.  Mich 

WOOD  WORKING  MACHINERY. 

Pryibil,  P  .  New  York. 

Whitney.  Baxter  D  ,  Winchendon,  Mass. 


LOCOMOTIVE    ENGINEERING, 


BOLT,  NUT 

and  SPECIAL  MACHINERY. 


Complete  Outfits  of  this  Class  of  Tools  for 

R.  R.,  Car  and  Locomotive  Shops  a  Specialty. 

Send  for  Illustrated  Catalogue  '  B.' 

The  National   Machinery  Co., 

TIFFIN,  O.,  U.S.  A. 


BETHLEHEM^IRON   CO. 

SOUTH  BETHLEHEM,  PA. 

STEEL  RAILS, 

BILLETS  AND  MUCK  BAR, 

STEEL  FORGINGS, 

Hollow    Shafting.     Cranks,     Rolls.    Guns    and    Armor. 
Rough,  Machined  or  Finished,  Fluid  Compressed,  Hydraulic  Forged. 

NEW  YORK  OFFICE :  100  Broadway.  PHILADELPHIA  OFFICE:  421  Chestnut  Street. 

CHICAGO  OFFICE:  Marquette  Bldg. 


RICHARD  DUDGEON,  24  *  »J^?LJS^A  ST- 


MAKER  AND  PATENTEE  OF 
IMPROVED 

HYDRAULIC  JACKS 

Punches,    Roller  Tube    Expanders,    and 
Direct  Acting  Steam  Hammers 

fy  Jacks  for  Pressing  on  Crank-Pins  or  Car- Wheels 
made  to  order.  Communications  by  letter  will  receive 
orompt  attention. 


Trllr  SAR 

OLD  COLONY  BLD'O 


CASTINGS 


COMPANY 


CHICAGO  ILL 

ST.  LOU  IS, 

CINCINNATI. 

SAN  FRANCISCO 
ST.  PAUL, 
TACOMA. 

PORTLAND. 

PAKEr 


FOSTER  Pressure  Regulators. 

CrtCTRD  Reducing  Valves. 

I-U.5  I  CK    Air-Brake m 

FOSTER  Pump  Governors. 

POSTPP  Inside  Boiler  Checks. 

FOSTER  ENGINEERING  CO., 

NEWARK,  N.J. 


LOCOMOTIVE    ENGINEERING. 


INDEX  TO  ADVERTISEMENTS. 

PAGE 

Acme  Machinery  Co 199 

Ajax  Metal  Co.,  Inc Cover 

Allison  Mfg.  Co 259 

American  Balance  Slide  Valve  Co 264 

Am.  Industrial  Hub.  Co 260 

Armstrong  Bros.  Tool  Co    Cover 

Armstrong  Mfg.  Co 267 

Ashton  Valve  Co 256 

Audel,  Theo.  &  Co 26s 

Baird,  H.  C.  &  Co ..356 

Baker,  Wm.  C  273 

Baldwin  Loco.  Works 279 

Beckley,  A.  J.  &  Co 262 

Bement,  Miles  &  Co 276 

Bethlehem  Iron  Co 262 

Bignall  &  Keeler  Mfg.  Co 265 

Boston  Belting  Co 270 

Boyer,  E.  C  Cover 

Bradley  &  Poates 277 

Bradley  Co 261 

Brill,  J.  G.  Co 267 

Brooks  Loco.  Works 279 

Buffalo  Forge  Co Cover 

Cambria  Iron  Co 271 

Cameron,  A.  S.,  Steam  Pump  Works 268 

Carbon  Steel  Co 273 

Chapman  Jack  Co 267 

Clarkson,  S.  N.  &  Co 258 

Clayton  Air  Compressor  Works Cover 

C  le veland  City  Forge  and  Iron  Co Cover 

Cleveland  Twist  Drill  Co Cover 

Coale  Muffler*  Safety  Valve  Co 276 

Cooke  Locomotive  and  Machine  Co 277 

Crosby  Steam  Gage  and  Valve  Co 277 

Detroit  Lubricator  Co Cover 

Dickson  Mfg.  Co. 278 

Dixon,  Joseph,  Crucible  Co. : 255 

Dudgeon,  Richard 262 

Enggren,  E.  L 256 

Falls  Hollow  Staybolt  Co 265 

Foster  Engineering  Co 262 

Fox  Solid  Pressed  Steel  Co 275 


PAOE 

French,  A.,  Spring  Co Cover 

Galena  Oil  Works,  Ltd 

tiould  Coupler  Co  

Gould  Packing  Co 

Gould  &  Eberhardt Cover 

11 ler.i     11  .  t  i'o 261 

Hammett.  M.  C Cover 

Harrington  &  King  Perforating  Co 1 

llendrick  Mfg.  Co 26s 

iini,  ri.i  ke&Co -« 

Hoffman,  Geo.  W Cover 

India  Alkali  Works 256 

Ingersoll-Sergeant  Drill  Co 275 

International  Correspondence  Schools 257 

Jenkins  Bros Cover 

Johns  Mfg.  Co.,  H.  W Cover 

Jones,  B.  M.,  &  Co 261 

Jones  &  Lamson  Machine  Co 258 

Kalamazoo  Railroad  &  Velocipede  Car  Co 267 

Knight,  O 267 

Latrobe  Steel  Co 277 

Leach,  H.  L.    265 

Leonard  &  Ellis Cover 

Lima  Locomotive  and  Machine  Co 277 

Link  Belt  Engineering  Co 258 

Manning,  Maxwell  &  Moore 2*4 

Maria  Bros 267 

Mason  Regulator  Co 256 

McConway  &  Torley  Co Cover 

McKee.  Fuller  &  Co Cover 

Meeker,  J.  S 27* 

Moore,  F..  265 

Moran  Flexible  Steam  Joint  Co 259 

Munn  &  Co 265 

NathanMfg.  Co 268 

National  Machinery  Co 262 

National  Malleable  Castings  Co 276 

Newton  Mch.  Tool  Works 270 

N.  Y.  Belting  and  Packing  Co.,  Ltd ..271 

Nicholson  File  Co Cover 

Niles  Tool  Works Cover 

Norwalk  Iron  Works  Co 265 

Page  Woven  Wire  Fence  Co 278 


I 

Pcdrick  &  AyerCo ;7i 

Peerless  Kul  273 

Peters,  H.  S Cover 

Philadelphia  Book  Co 358 

Pittsburgh  Loco.  Works 

Pond  Machine  Tool  Co 

Pop*  Ml;:   '  " »8o 

Porter,  H.  K.,  &  Co '77 

Power  Publishing  Co 277 

Pratt  &  Whitney  Co 259 

Prentiss  Tool  and  Supply  Co Cover 

Prosser,  Thos.,  &  Son 278 

Pryibil,  P »5« 

Q.  &  C.  Co Cover 

Ramapo  Iron  Works 275 

Ramapo  Wheel  &  Foundry  Co 275 

Rand  Drill  Co 267 

Reeves,  Paul  S 276 

Reynolds,  F.  C  276 

Richmond  Loco,  and  Machine  Works 279 

Rogers  Locomotive  Co 278 

Ross  Valve  Co     Cover 

Sackmann,  F.  A Cover 

Safety  Car  Heating  and  Lighting  Co 27s 

Sams  Automatic  Coupler  Co 280 

Sargent  Co 262 

Saunders',  D.  Sons 260 

Schenectady  Loco.  Works 278 

Sellers,  William  &  Co.,  Inc 259 

Sherburne  &  Co    270 

Shoenberger  Steel  Co 260 

Signal  Oil  Works,  Ltd 277 

Smillie  Coupler  &  Mfg.  Co 276 

Standard  Coupler  Co 271 

Standard  Steel  Works 261 

Star  Brass  Co 270 

Stow  Flexible  Shaft  Co  265 

Tabor  Mfg.  Co 265 

Trojan  Car  Coupler  Co Cover 

Tvler  Tube  and  Pipe  Co Cover 

United  States  Metallic  Packing  Co 268 

Ctica  Steam  Gage  Co 267 

Waltke  &  Co.,  Wm 256 

Watson  &  Stillman Cover 

Wedderburn,  John,  &   Co Cover  and  277 

Westinghouse  Air-Brake  Co       . 272 

Westinghouse  Electric  and  Mfg.  Co 270 

Whitney,  Baxter  D 263 

Whittlesey.  Geo.  P »*o 

Williams,  White  *  Co 268 

Wood,  R.  D.  &  Co 265 


1  \*J\-  Planing  Machine. 


Just  I 


of  its  many 

points  of 

superiority    over    other 

planers  appears  below. 

AAA* 

The  pressure-bars  for  holding  work  to 
the  bed  of  the  planer,  work  closer  to  the 
cut  of  the  knives  than  in  an\  other  planer 
made. 

It  is  perfectly  practicable  to  plane  pieces 
less  than  three  inches  long  and  get  as 
good  work  as  on  longer  pieces. 

The  pressure-bars  adjust  themselves 
automatical^  to  an>  depth  of  cut. 

Send  for  circulars  and  for  samples  of 
short  pieces  planed  on  this  machine. 

Ihe  workmanship  and  materials  are  in  ever>  wav   the  best  obtainable     600  in  use. 

Some  Believers  in  These  Planers. 

Stein  wav  &  Sons,  Steinway,  Long  Island;  hVrreshoff  Mfg.  Co.,  Bristol,  R.  I.:  Brown  &  Sharpe.  Providence,  R.  I.;  Sing-r  Mfg.  Co.,  South  Bend.  Ind.. 
Glasaow  Scotland;  Overman  Wheel  Co.,  Chicopee  Tails.  Mass.;  National  Armor*,  Sprinqlield,  Mass.:  Wvcoff,  Seaman  4  Benedict,  Ihon,  S.  1.; 
Wagner   Palace  Car  Co.,   Buffalo,  N.  Y.;    Junghans  Bros.,  Schwamberg,  German*  ;    Northern   Pacific   R.   R.,  St.   Paul,   Minn.;    Hundreds   more. 

Baxter  D.  Whitney,  Winchendon,  Mass.,  I.  S.  A. 

Makers  of  Superior  Wood-Working  Machinery. 
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LOCOMOTIVE    ENGINEERING. 


Beveled  Packing  Ring 

Simple,       Self-Supporting, 


Durable, 


Standard. 


American  Balance  Slide  Valve  Co. 

San  Francisco,  Cal.       or        Jersey  Shore,  P» 


A.  ''human,   Trel»«. 


GOULD'S 

Steam  and  Water  Packing 

Patented  June  1,  L880. 
Especially  adapted  for  Locomotives. 

Never  sticks  the  Throttle. 

The  Original  Ring  Packing. 

Id  ordering  give  exact  diameter  of  Stuffing 

Box  and  Valve  Stem. 

None  genuine  without  this  Trade  Mark. 

THE  GOULD  PACKING  CO., 

EAfiT    CAMBRIDGE.     MAQft 


The  Pond  Machine  Tool  Co. 


PLAINFIELD,  N.  J. 


HEAVY  MACHINE  TOOLS 

.  .  FOR  .  . 

RAILROAD,  LOCOMOTIVE, 

CAR,  ENGINE  AND 

GENERAL  MACHINE  SHOPS. 


m 


■ 


90-in.  Driving  Wheel  Lathe  with  Journal  Turning  Attachment. 


AAA 


MANNING,   MAXWELL  &  MOORE, 


in   and  113  Liberty  Street, 
NEW  YORK. 


SOLE   AGENTS, 

60  South  Canal  Street, 
CHICAGO,  ILL- 


424  Telephone  Building, 
PITTSBURG,  PA. 


LOCOMOTIVE    ENGINEERING. 


Hydraulic 

Riveters— Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
.nd  Accumulators. 

Matthews'  Fire  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden   High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


I  HI.  NORWALK  IRON  WORKS  CO., 

South  Norwalk,  Conn. 

Makers  of   Air  and  Gas  Compressors 
For  AM  Purposes. 


6END    FOR    CATALOG. 


EVERY  FALLS  HOLLOW 
STAYBOLT  IS 


J\  Detective 

and 

$elfln$pector 


We  should  like  to  send  tables  of  test 

of  our  Stay  Bolt  Iron — a  surprise 

awaits  you. 

Falls  Hollow 

Stay  Bolt  Co. 

Cuyahoga  Falls,  O. 


c 


Improved  Pneumatic 

rack  Sanding 
""Apparatus 


AAA 


A  CRACK 

IN  THE   JAW 


For  Locomotives. 

HENRY  L.  LEACH,  176  HURON  AV.,  N.  CAMBRIDGE,  MASS 


sometimes  follows  a  bad  tempei 

Been  the  L,  del  berati    n  mkmanbhip 

in  the 

PIIRIISS   COMBINATION      i/KPS    V 
BENCH  AND  PIPE  V  I  O  C  O    I 

Postal  Curd  bring,  an  Intel  e.tlDg  CnuloRiit. 

THE  BIGNALL  &  KEELER  CO. 

EDWARDSVILLE,  IEL. 
Builders  of  Pipe-Threading  Machinery. 

Il-  III 


Stow  Flexible  Shafts 


Spark  Arrester  Plate, 
■       I       ■' 


HENDRICK 

LOCOMOTIVE  SPARK 

PLATE 


THE  HE\DRICK  MFG.  CO. 

CARBONDALE,  PA. 


GALENA  OIL  WORKS, 

CLOUTED). 

Galena    Engine,   Coach  and   Car   Oils, 

the  Standard  Lubricating  Oils 

of  America. 

SAFETY.  SPEED  and  ECONOMY  are  the  results  of 
the  use  of  Galena  Oils.  COLD  TEST,  10  to  15  BELOW 
ZERO.  These  oils  do  not  freeze  in  the  coldest  weather, 
while  thev  are  adaptable  to  the  hottest  climates. 

In  the  use  of  Galena  Oils  there  is  au  entire  freedom 
from  hot  boxes,  except  when  these  Are  caused  by  me- 
chanical defects.  ....  , 

The  adoption  of  Galena  Oils  as  standard  railway  lu- 
bricauts  bv  a  large  majority  of  the  leading  railways  of 
this  country  Is  au  evidence  of  their  superiority,  while 
the  fact  that  the  same  roads  use  these  oils  to-day  that 
used  them  more  than  20  years  ago,  is  an  evidence  of 
their  uniformity  from  year  to  year  andyearluand  out. 

Galena  Oils  are  lu  exclusive  use  upon  three  contlnu 
ous  lines  from  Boston  and  New  \ork  to  the  Pacific 
coast  and  upon  one  continuous  line  from  the  City  or 
Mexico  to  New  York,  thus  demonstrating  their  adapta 
Milts  to  all  temperatures  and  climates.  Being  entirely 
free  "from  gum,  these  oils  are  not  affected  by  dust  and 

'"nvr'e9a"i"V fin'nUh  ™r  customers  SIBLEY'S  PERFEC- 
TION VALVE  OIL.  which  is  also  used  exclusively  upon 
a  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Charles  Miller,  President. 
OmcAoo  Branch  Office,  Franklin,  Pa, 

Phoenix  Building,  1SS  Jackson  St, 


Eocomotiw  Photographs. 

The  largest  eolltctloil  "n  esrtb.    Orel  10,000  vane  tin  boaftlact  from. 

All  the  railroads  ot  the  world,  American.  British,  French,  (.renn», 
Italian,  etc.,  etc,  LoeomotlTM,  cars  and  trains.  Samples,  8  in.  x  ft  in., 
16  cent"  ;    10  in.  i  Sin,,  86  cents,  post  free.      Illustrated  price  list  gratis 

Bfl    appll  ■■:«(:■ 

The   LoOOatoTTTl   MAOAHItK,    full  of  railway    ptcturei  ai 
mation.    containing  npplemeat  to    list   of    ph  olographs,    mailed    tree 
f.ir  ft  oenta 

F.  nOORE,  the  World's  Railroad  Photographer, 
S    nth  Place,  Finsbnry,  London,  E.C. 


FREDERIC  SCHOFE, 

Proprietor. 

26th  &  Callowhill  Sts., 

PHILADf  LPHIA,  PA. 

Manufacturer*  of 

Flexible  Shafts, 


Portable  DRILEING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES. 
II  ■ 

MM 
Tools  for  Emery 
Wheel  Grinding,   Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


SO   YEARS' 
EXPERIENCE. 


TRADE    MARKS, 
DESICNS, 
COPYRICHTS    Ac. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  ;i 
probably  patentable.     Coiurounloati'ins  strictly 
oonndentfaL  oldest  agency  forsecnrlng  patent* 
in  America.     We  bave   a  Washington  office. 

Patents  taken  through   Munn  &  Co.  recelre 
special  notice  In  the 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  lareest  circulation  of 
any  BCtentlflc  journal,  weekly, terms |3.r/i  a  year; 
fl-Vlsix  months.  Specimen  copies  and  Hand 
Book  ox  Patents  sent  free.    Address 

MUNN    &    CO., 
361   Broaduny,  New  York. 


foundry 
IHoulding  lllacbines. 

Stripping  Plate  Machines, 
Portable  Air-Power  Machines, 

using  Wood  or  Metal 

Split  Patterns  without  Stripping 

Plates. 

Write  for  information. 

The  Tabor  Manufacturing  Co. 
Elizabeth,  N.J. 

t 

HAWKINS' "AIDS"  TO  ENGINEERS 

EXAMINATIONS,  with 
Questions  and  Answers. 

ither,  gilt  edge.  S3,  postpaid. 

Send  for  Descriptive  Catalogue  of  thia 
and  other  Engineers'  Books. 
THEO.    AITDEI.     &    CO., 
63  Fifth  .Irrnue,  cor.  13th   Strut,  If.  T. 


THE  PILGRIM— HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  six 
cents  In  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent.  Chicago.  Mllwan- 
kee  &  St.  Panl  Railway.  Old  Colony  Building. 
Chicago,  111. 
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Celebrated 

Gleason  Engine  Lathes. 


•  •  • 


For  Locomotive  Shops,  Railroad  Repair  Shops,  Engine  Building, 

Forge  Works  and  all  places  where  heavy 

duty  is  required. 


•  •  • 


Triple  Geared. 

Sizes:  32,  38,  42,  48,  54,  60,  72  and  84-inch. 

Special  sizes  for  rough  turning  heavy  forgings. 


Peculiar  Points. 

Great  strength  and  great  power,  Crucible  Steel  Spindles,  Patent  Interlocking  and 
Reverse  Motion  for  Feed  Mechanism,  Thread  Indicator  on  all  sizes  so  as  to  cut  any  thread 
without  using  back  motion,  New  Combination  of  Feed-Gearing,  one  set  of  Gears  giving  three 
changes   of  feed    or   of  threads. 

•  •  • 

Hill,  Clarke  &  Co. 

General  Selling  Agents, 

156  Oliver  Street,  Boston,  Mass.  14  South  Canal  Street,  Chicago. 


Machinery  Blue  Book  for  1897  now  ready. 


LOCOMOTIVE    ENGINEERING. 


267 


Different  Styles  of  Light  Railway   Cars,  in- 
cluding Steel  Velocipedes,  New  Railway  Jf 
"Safety"   Section   Hand   Cars,  Inspection  J* 
Hand   Cars,   Steam  Inspection  Cars, 
Gasoline  Motor  Inspection  Cars,  Rail 
or  Construction  Cars,  Push  Cars,  J* 
Cane  Cars,  Steel  Sugar  Wagons,  ** 
Metal  Surface  Cattle  Guards,  etc.  Jt 


RAILWAY       SAFETY." 


WEIGHS  ONLY  55  POUNDS. 

6ALL   BEARINOS   AND    MADE 

THROUGHOUT  SIMILAR 

TO  ROAD  BICYCLE. 
FURNISHED  WITH   RUBBER 

CUSHIONED  TIRES. 


SEND  FOR   RED  CATALOGUE  No.  10. 
56  PA0ES,  51    ILLUSTRATIONS  OF 
BEST  RAILWAY  CARS  MADE. 


5  STANDARD  SECTION    HAND  OAR. 
NET  WEIOHT  500  POUNDS. 
PLATFORM  0  FT.  X  4  FT.  4  IN. 


KALAMAZOO  RAILROAD  VELOCIPEDE  &  CAR  CO., 
Kalamazoo,  Mich.,  U.  S.  A. 


CRANES,  TROLLEYS,  PORTABLE  HOISTS,  OVERHEAD  TRACK, 

SEND  FOR  CATALOCUE. 

JSIgPLflli 


MARIS    BROS., 


2343  &  2345 

CALLOWHILL   ST., 

Philadelphia,  Pa. 


LOCOMOTIVE  WORKS   AND  CAR  SHOPS. 


NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTWG-OFF  MACHINES 


Hand  or 
Power, 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR    CATALOG. 


No.  3  Machine. 


THE   ARMSTRONG   MFG.   CO. 

NEW  YORK, 
139  Centre  St 


BRIDGEPORT,  CONN., 

104-116  know  It. in  3t. 


J.  G.  BRILL  Company... 

Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 


MENT  in   Passenger   Car   Trucks   made 
IN  25  YEARS. 


Our  New  Truck 
No.  27 


TAKES   CURVES    EASIER 

THAN  ANY  TRUCK 

EVER    BUILT. 


We  are  making  strong  assertions  in  regard  to  these  Trucks,  but  we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 


OCTAVIUS  KNIGHT, 

Patent  Expert, 
37  LIBERTY  ST.,   NEW  YORK. 

Forty  Years*  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


H  SUGGESTION 

When  you  want  something  reli- 
able 

Ask  for  the  "Utica"  Gauge. 


UTICA    STEAM    GAl'GE    CO., 

70-72  FAYETTE  ST.,  UTICA,  N.  Y, 


TT/flK   Rcrew    bHni 

1      iuhrlnated     and 

f<-r],   the  -Ia<-k 

aya  r«*ady  foi 

ervloe,  Ball 

n  >ad  men  appreclaU 

the  i  rn  fin  rtance  of 

oai  Ids  Jscki  alwayi 

in  good  ■■'.-< irldi 

'lit j.  n      Serloni  do- 

i ; t  \  b  fin  qneotiy  >><■< m 

in   getting  oommoi 

Jacks  bo  that  they  can  be  worked  when  tnddenly 

required  in  train  Bervice. 

Common  Jacks  are  frequently  destroyed  in  efforts 
to  make  them  work  quickly  after  the  ■orewfl  are 
jet  with  runt  and  dirt.  This  consideration  alone 
makes  the  CHAPMAN  JACK  the  most  economical 
joe  to  purchase. 

THE  CHAPMAN  JACK  CO.,  CLEVELAND,  OHIO. 


r2 


THIS  CUT  SHOWS  OUR 

Duplex  gompressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 
sizes. 

SEND  FOR  CATALOGUE. 

jfRAND  DRILL  CO.  1 

100  Broadway,  New  York. 
0  1328  Monadnock  Block,  Chicago. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads  :  Louisville, 
New  Albany  and  Chicago:  Michigan  Central  bet. 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis: 
Peoria.  Decatur  &  Evansville:  Indiana.  Decatur  & 
Western:  N.  Y.  P.  £  O  Div ..  Erie:  Dayton  &  Union; 
Findlay.  Ft.  Wayne  £  Western;  New  York.  Chicago 
£  St.  Louis;  Toledo.  St.  Louis  £  Kansas  City: 
Balto.  £  Ohio,  west  of  Pittsburg  and  Benwood.  and 
between  Pittsburg  and  Wheeling:  also  between 
Indianapolis  and  Washington.  D.  C,  via  Cincinnati 
and  Parkersburg.  for  continuous  passage:  B.  &  O. 
Southwestern:  Cleveland  Terminal  and  Valley: 
Pittsburg  £  Western:  Columbus.  Hocking  Valley 
£  Toledo.  Cleveland,  Lorania  £  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  in  the  C.  H.  £  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 
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he  Cameron 
Steam  Pump. 


tcr«^o-» 


COMPLETE  WITH  BOILER. 

The  A.  S.  Cameron 
Steam   Pump   "Works, 

Foot  of  East  Twenty-third  Street, 

Send  for  Illustrated  Catalogue.         NEW  YORK. 


Williams,  White  &  Company, 

Moline,  III.,  U«  S.  A. 

i    am       

Makers    of    Justice    Hammers,    Automatic    Coal 
_  _  Chutes  for  Coaling  locomotives,  Bulldozers,  Drop 

Hammers,  Steam  Hammers,  Punches  and  Shears, 
Eyebolt  Machines,  Taper  Rolling  Machines. 


J 

9 


IheNeWNATHAN" 


(See  Illustration',  and 

MONITOR  INJECTORS 
LOCOMOTIVES. 


"NATHAN"  SIGHT-FEED  LUBRICATORS. 

For  Locomotive  Cylinders  and  Air  Brakes. 

STEAM  FIRE   EXTINGUISHERS. 

For  Switching  and  Yard  Engines. 

BOILER    WASHERS, 

Road  and  Guide  Oil  Cups,  etc. 
SEND    FOR    DESCRIPTIVE   CATALOGUES. 


NATHAN  MANUFACTURING  CO., 

92  &  94  Liberty  St.,  New  York. 

Western  Office,  147  t  149  VAH  BUEEN  STEEET,  CHICAGO,  ILL. 


•  •  - 


•  UNITED  STATES  METALLIC  PACKING  CO. 


-•  • 


The   New 


Pneumatic 


"Chouteau"  Ha""^ 


o 
<_> 

z 
2 

1 


5 
in 


less 


•  •- 


This  hammer  does  more  work  with 

than  any  hammer  on  the  market.     A  trial 

will  convince  any  mechanic  of  its  merits. 


Metallic  Piston  Rod  and  Valve  Stem  Packing.       Gollmar    tocomotive   Bell   Ringer. 
Dean  Pneumatic  Sander.      Portable  Pneumatic  Drills. 

•  •  • 

United   States    Metallic   Packing   Company, 

427  N.  13th  St.,  Philadelphia,  Pa. 

•  UNITED  STATES  METALLIC  PACKING  CO.  • 
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Can  You  Figure  the  Tractive  Power  of 

a  Locomotive? 


Are  you  always  sure  of  your  figures  ? 

The  Formula:      ^'p^™  ta   j  =     * ^  -  P      Often  Puzzles. 

Our  Tractive  Power  Computer 

Tells  what  pull  any  locomotive  will  develop  at  her  draw- 
bar. Tells  how  a  change  of  any  kind  affects  the  power. 
Tells  how  to  change  hauling  capacity  by  change  of  pres- 
sure, size  of  wheel  or  cylinders. 

Price,  leather,  $1,50;   cloth,  $1,00, 

Our  Train  Resistance  Computer 

Tells  what  any  locomotive  of  known  power  can  pull  at 
any  speed  on  any  grade.  Tells  the  resistance  in  tons  for 
any  weight  of  train  at  any  speed.  Tells  how  much 
power  is  required  to  haul  any  weight  of  train  at  any  speed 
on  any  grade. 

Price,  leather,  $1,50;    cloth,  $1.00, 

These  Computers  are  in  the  form  of  Circular  Slide  Rules,  direc- 
tions with  each.  They  figure  right  and  do  the  work  instantly.  Every 
motive-power  man  in  the  world  needs  one  of  each. 

Locomotive  Engineering, 

256  Broadway,  New  York, 
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RUBBER      GOODS  ;FO/?  RAILWAY  EQUIPMENT. 


(    AIR    " 

[brake 

I  HOSE  /, 


WATER,  GAS  AND  FIRE  HOSE, 

PACKINGS,  GASKETS, 

RUBBER  MATS  AND  MATTING. 

MANUFACTURED  BY 


STEAM 
i HOSE / 


BOSTON  BELTING  CO. 


JAMES  BENNETT  FORSYTH, 

mfai  lurinq  Agent  I 
General  Manager. 


BOSTON : 
256,  258  and  260  Devonshire  St. 


NEW  YORK  : 

100  and  102  Reade  St. 


CHICAGO  : 

109  Madison  St. 


SAN  FRANCISCO 
24  Fremont  St. 


Westinghouse  Electric  &  Manufacturing  Co., 


Manufacturers  «>f 


...  PITTSBURGH,  PA.  ... 

The  Tesla  Polyphase  Alternating  System  of  Electrical 
Transmission,  by  which  Power,  Incandescent  and 
Arc  Lighting  may  be  Supplied  from  the  Same  Circuit. 


New  York,  120  Broadway. 
Boston,  Exchange  Building.  Pittsburgh,   Westinghouse  Building. 

Buffalo,  N.Y.,  8  Erie  Co.  Bank  Bldg.    St.  touis,  American  Central  Bldg. 
Charlotte,  N.C.,  36-38  College  St.       San  Francisco,  Mills  Building. 
Chicago,  New  York  Life  Building.         Syracuse.  N.Y.,  Bastable  Building. 
Philadelphia,  Cirard  Building.  Tacoma,  Wash.,  102  S.  10th  Street. 

Westinghouse  Electric  Co.,  Ltd., 

32  Victoria  Street,  London,  S.W.,  I  naland. 
•  Avenue  de  I'Opera,  Paris,  France. 


Standard  Systems  for 
Electric  Light  and 
Power  Distribution  in 
Cities,  Factories, 
Mills  and  Mines. 


<$> 
«$» 

f$l  f$>  f$»  f$»  f$)  <■$!  r$»  f$»  f$»  r$> 

^    The  Westinghouse  Electric  Railway  System,  which  is  the 
rt.    Most   Durable,  Economical   and    Efficient  on  the   Market. 

For  Canada,  address, 

AHEARN  &  SOPER,  Ottawa,  Ont. 


THE  NEW  ENGLAND  RAILROAD  COMPANY. 

TAKE  THE 

Air   Line   Limited   Train 

WHEN  YOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  1  p.  m.,  due  opposite  city  6  p.  m. 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  Berved  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston. 

W.  R.  BABCOCK, 

Gen'l  Pass'r  Agent. 


NEWTON 


Cold  Saw 
Cutting-Off 


machine. 

NEWTON   MACHINE  TOOL  WORKS, 

PHILADELPHIA. 


STAR  BRASS  MANUFACTURING  CO. 

CHAS.  W.  SHERBURNE,  President. 

MANUFACTURERS  OF 

Star  Improved  Locomotive  Steam  Gages. 
Star  Improved  Locomotive  Pop  Safety  Valves, 

MUFFLED   OR  PLAIN. 


Victoria  Car  Lamps, 


AND    OTHER 
STANDARD   APPLIANCES. 


The  Star  Steam  Gapes  are  the  only  Non-corrosive  Gages  made,  also 
the  onlv  Gages  fitted  with  our  Patent  Corrugated  Seamless  Dra%vn 
Spring  Tube,  which  £or  its  non-setting  qualities  is  unequaled. 


-31    to    39    LANCASTER    STREET,    BOSTON,    MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 


For  sanding  the  track  instantly  when  brake  is  applied,  and  by 
sand  blast  in  starting  or  hand  blast  only. 

SHERBURNE    A    CO., 

No.  S3    OLIVER    STREET.  BOSTON.    MASS. 
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in  Air  Brake  Hose  gives  the  brute  strength; 
the  rubber,  the  fine  finish  which  makes  the 
strength  at  once  effective  an<l  enduring. 
Without  it,  the  duck  would  neither  hold 
air  nor  last— IT  IS  THE  FEATURE  OF 
THE    HOSE.     In 


Air  Brake  Hose, 
Car  JPfg  Hose, 
Water  Hose, 
Fire  Hose, 
Packing, 

Gaskets  6*  Rings,     \ 
Rubber  Belting, 
Rubber  Matting, 
Rubber  Tiling. 


our  184  6  PARA 
and  DOUBLE  Dl- 
AMOND  brands, 
the  finest  rubber  is 
used. 


SI  NEW  YORK  BELTING  &  PACKING  CO.  LTD. 


PIONEERS  AND  LEADERS, 25  PARK  PLACE 


ii 


\\ 


I 


Coffin  Toughened  Process 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods ^ 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  NEW    YORK. 


•  •  • 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 


Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York. 


STRUCTURAL  STEEL— 100  Broadway,  New  York. 


The  Improved  Standard  Coupler 


NEW  YORK: 


26 


M.C.  B.  TYPE. 


Cortlandt  St. 

Forged  Steel  Knuckle  and  Locking  Pin.     Onlv  5  parts.     No  pivot  pin.  STASDARD  COUPLER  CO. 

Simplest  in  design,  strongestln  service.  "  thousands  in  use.  GEO.  A.  POST,  Pses.  a.  p.  DENNIS,  Sec 
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|  The  Westinghouse       | 


Air- Brake  Company 


ftrt 


♦  is  now  prepared  to  fill  orders  at  an  hour's 

notice  for  one  or  one  thousand  sets  of  AIR-  J| 

I                   BRAKES  FOR  FREIGHT  CARS,  hav-  f 
ing  at  their  new  works  an  annual  capacity 

♦  for  turning  out  air-brakes  for      «        «        «  $ 

*§>  <|> 

I     250,000  FREIGHT  CARS  $ 

$                     6,000  PASSENGER  CARS  $ 
I                                         10,000  LOCOMOTIVES     I 

«$»  «f> 

»$»  <$» 

«i»                    Besides  repairs  for  the  450.000  Freight  and  <f* 

Passenger    Cars   and   30,000    Locomotives  ^ 

<§■                     already  equipped  by     *        «        «        *        *  'f 

«*»  <$> 

«$»  <$> 

I  The  Westinqhouse  ! 
I      Air-Brake  Company  ! 

*$»  *$> 
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O,  ii.  Dale,  /v.  > 

<'.<'.  Mil  M:u,  Tna«, 

Brown  Caldwell,  8eoy. 


Guarantee  the  Best 
Ever  Hanufactured. 


16  WARREN  ST" 
N.  Y.  CITY. 


It  Has 
No  Equal. 


Peerless  Rubber  Manufacturing  Co. 

Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


PrLrLRYJELSS   fWU  WrVKYSl 
^jA  1  2  3  4  5  6  7  8  9  10    It   11  'f$ 


ULi-g-3  456789   10   11    \Z 
PEERLESS  RUBBER  MTG  CO.  N.Y. 

limMMfWIf  Ullil IfllV 


The    Nunc    "Peerless"    Signifies   its  Durabilltj  . 


[TRADE    MARK] 

ANACONDA. 


ENGINE 
AND 
TENDER 
HOSE 

CAN'T 
KINK. 


i.THTRRmmirmmmani 

cm     pe.e.rlxss  ste.ma.     -5'  , 

°)\  A  1  2.  3  4  5  6  7  8  9   10    11    1Z  ^96 
I 


';A  1   1  3  4  5  6   7  8   9    10    11    \Z 
[R   1  2  3  4  5  6  78  9   10    11    12   j 
fY' PEERLESS  RUBBER  MF'O CO.  N.Y. 


\V.   .1.  CODKTITRT,   MgT,   R.  /■'.   /<■/•'. 


C.  S.  PBOMXB,  M'i-f.  \    l/: 


PEDRICK  &  AYER  CO.  rUSS^T 


-COMPOUND  AUTOMATIC  AIR  COMPRESSOR   inv,„  i„  ■   * 

belt,  regulates  Itself  an 
tomatlcally,  maintain 
Iiik  the  pressure  within 
three  pounds  at  any  de 
sired  point  ;  eonipi'Ulel 

ed  and  water  Jacketed  ; 
will  supply  air  at  less 
than  half  the  cost   for 


fuel  of  brake  pumps. 
Runs  only  so  long  as  air 
s  being  used.  Delivers 
H  eulile  feet  of  free  air 
per  minute. 


Requires  no  attention  but  oiling,  and  but  little  of  that.    Case  Dust-Proof. 
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We  make  a  Specialty  of  Tools  for  Railroad 
Repair  Shops. 


EVERYTHING  IN- 


AIR— LIFTS,  CRANES,    DRILLS,  ETC. 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SL0TTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
'96  Catalog. 


WORKS  AT 


CARBON   STEEL  COMPANY,   Pittsburgh,  pa. 

MANUFACTURERS   OF 

OPEN   HEARTH   £^  E  E  L  PLATES  F0R  ALL  PURP0SES- 

SPECIALLY    SUITED    FOR    LOCOMOTIVE    FIREBOXES    AND    BOILERS. 


P  ARTICUIiAK  S    SENT     ON     APPIjICATIOW. 


909  Havemeyer  Bldg.,  New  York. 


1413  Fisher  Bldg.,  Chicago. 


505  Union  Trust  Bldg.,  St.  Louis. 


THE  BAKER  CAR  HEATERS 

SINGLE  AND  DOUBLE  CIRCULATION. 

Jointless,  Flexible,  Steel  Fire-Proof, 

d\/C    /"»TLJCD    CTV1  cc  Impossible  to  break  them. 

rlVh    UllibK    oil  Leo.     Impossible  to  burn  a  car  with  them. 


Special    Fittings   for   Baker   Heater  Work 
Perfected  Jointless  Safety  Vent. 


MADE  AND  SOLD 
ONLY  BY 


WILLIAM  C.  BAKER, 

(Successor  to  Baker  Heater  Co.) 

143  Liberty  Street,    New  York. 


999 


Chart,  the  Car  Chart  and   the  Colored  Air-Brake  Chart 
for   50   cents.    ^^^t^^^^^a^^^/t 
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BOOK    DEPARTMENT. 

Cash  must  accompany  order.    No  books  sent  C.  O.  D.    Give  name  of  book  and  author,  and  we  can  furnish  any  book  wanted.     The  list 
below  is  especially  recommended  for  mechanical  readers.     All  books  sent  by  mail  free  jor price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 


A  Catechism  of  the  Steam  Engine.  John 
Bourne.    1886.    One  of  the  Very  best  beginners' 

hooks  I'll  the  steam  engine  that  has  ever  been 
written.    Question  and  answer  style  $a.oo 

Air-Brake  Catechtam.  Conger.  1895.  This 
Is  Conger's  **Air  Brake  and  Signal  Instructions** 
rewritten  and  improved,  containing  the  air-brake 
and  signal  instructions  approved  by  the  Master 
Car  Builders'  and  Master  Mechanics'  Associations  ; 
also  the  standard  list  of  questions  for  air-brake 
Instruction.  This  is  the  latest  and  best  book  on 
air  brakes.    Issued  November  1, 1895.    Price.  .555c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket $1.00 

Alexander's  Ready  Reference.  Alexander. 
1KB.  A  first-class  work.  Tells  what  to  do  in  al- 
most any  kind  of  breakdown  on  the  road — $1.50 

A  Library  of  Steam  Engineering.  Feh- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  in  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    800  6Ki  x9^4-inch  pages $5.00 

A  l*i  a<  i  i.  .3  I  Treatise  on  the  Steam  En- 
gine.   Arthur  Rigg.    1888.    An  excellent  treatise 

ou  the  construction  of  the  steam  engine.  Contains 
a  few  simple  formulas.  Expensive  hut  worth  the 
money.  3i2  8Hxll-inch  pages;  200  illustrations 
and  91  full  page  plates $10.00 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  Economical 
Working.  Robert  Wilson.'  1889.  A  standard 
English  -vork,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    4J7  4J4  x7-in.  pages;  108  illustrations. $3.50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  Tells  what  signals  are.  What  they  do.  How 
they  db  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance. The  best  book  published  on  signals. 
877  pages,  6'  x  9*.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers.     W,  H. 

Ford.  1888.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4xf>J^-inch  pages; 
134  illustrations  $1.00 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool $1.00 

Catechism   of  the   Locomotive.      Forney. 

1890.  Enlarged.  Illustrated.  50.000  sold.  Every 
beginner  wants  it,  and  every  locomotive  engineman 
ought  to  have  it.    8QQ  5%x8-inch  pages $3.50 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  .engineer  and  fireman  ought  to 
know . S55c. 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  in 
use $3.00 

Compressed  Air;  Practical  Information 
I  i Air  Compression  and  the  Trans- 
mission and  Application  of  Compressed 
Air.  Frank  Richards.  1895.  About  the  only  book 
in  print  that  supplies  the  information  on  this  im- 
portant subject  that  bo  many  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  "i  \ :' .  inrli  pages  25  illustrations  and 
diagrams,  with  many  useful  tables $1.50 

Discipline  Without  Suspension.  Brown. 
1896.  Pamphlet  explaining  the  "Brown"  ^vstem 
of  discipline,  by  the  originator;  full  data 10c. 

Diseake*      of     the      Air-Brake    System. 

Synneetvedt.  1894.  Tells  how  to  find  and  repair 
every  defect  that  the  air-brake  system  is  liable  to 
hare  v $1.00 

Elementary  Manual  on  Steam  and  the 

Steam  Engine.  Andrew  Jamison.  Intended 
especially  for  beginners  in  the  science  of  Bteam 


engineering.  Contains  problems  to  be  worknl  <  nil 
by  the  si  in  I  en  l,  and  is  a  helpful  book.  252  4W  xt'r 
inch  pages  ;  numerous  illustrations $1.40 

Elementary     Treatise     on      Mechanics. 

William  G.  Peck.  A  good  book  on  the  theory  of 
mechanics.  Designed  especially  for  students  in 
schools,  hut  useful  to  others,  especially  those  who 
have  some  knowledge  of  mathematics.  *290  4!^x7^>- 
inch  pages  ;  179  illustrations $  1.50 

Enginemen's  Guide,  Time  and  Pocket- 
Book.  Kinne.  1892.  Rules  of  procedure  in  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket. . .  .$1.00 

Enginemen's  Pocket  Companion.  Booth. 
1895.  Contains  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine- 
men $1.00 

Evolution  of  the  Air  Brake.  Synnestvedt. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  conception  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day $1.00 

Hand     Book     of     Practical     Mechanics. 

Chas.  H.  Saunders.  This  book  is  designed  especi- 
ally for  use  in  the  shop  and  drafting-room,  and 
contains  very  many  rules,  tables  and  simple  formu- 
la? for  the  solution  of  such  practical  problems  as 
are  constantly  coming  up  in  the  shop.  It  contains 
much  valuable  information  for  shop  men.  and  is  an 
excellent  book  for  the  shop.  116  6Wx  4  inch 
pages $  i  .oo 

Haswell's  Engineer's  Pocket-Book.  1892. 
Probably  the  best  authority  in  engineering  mat- 
ters.   Rules  for  almost  everything $*.00 

Heat  a  Mode  of  Motion.  Tyndall.  The  best" 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat,  and  one  which  no  one  who  de- 
sires to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  591  5x7^- 
inch  pages  ;  125  illustrations $4. 50 

How  to  Save  Money  in  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-in.  pages.. 35c. 

Indicator  Practice    and   Steam  Engine 

Econmny.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.     184  5x7^inch  pages;  45  illustrations.  .$'£.00 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  information  for  anyone.  Boiler,  engine, 
combustion,  .evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Link  and  Valve   Motions.    W.  S.  Auchln-''  * 

closs.  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newly  revised.  138  8%x8% -inch  pages;  52  illustra- 
tions   $a.oo 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
illustrated $3.00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  4-fcj  x  7H-ineh 
pages . ..  $3.00 

Locomotive  Mechanism  and  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book $3.00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4  x5%-inch  pages 50c. 

Machine  Shop  Arithmetic.  ^Colvln  & 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50c. 


Modern  Locomotive  Construction.  Illus- 
trated. Meyer.  1892.  Tells  how  to  design,  figure 
out  and  make  every  part  of  a  locomotive.  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  in  charge  of  building  and  repairs.  Large 
and  elaborate.    658  9  x  14-inch  pages $10. 0O 

Practice    and    Theory    of  the    Injector. 

Kneass.  1894.  The  only  oomplete  work  on  the  in- 
jector yet  published.  All  about  all  kiuds  of  inject- 
ors.    132  5->4  x 9  inch  pages $1.50 

Progressive  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  1893. 
Three  hundred  questions,  and  answers  to  them,  on 
firing  and  running  locomotives.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
6-inch  pages 50c. 

Simple    Lessons   in    Drawing,     for    tho 

Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments.  The  rudi- 
ments of  drawing  in  the  best.  form.  83  4x6^-inch 
pages 50c. 

Slide  Valve  Gears.  F.  A.  Halsey.  1890.  Full 
of  diagrams,  but  no  mathematics.  Makes  the  slide 
valve  as  plain  as  words  can  do  it.  135  5x7Mj-inch 
pages;  79  illustrations $1.50 

The  Elements  of  Machine   Design.    W. 

C.  Unwin.  The  standard  all  around  treatise  on 
machine  design.  Contains  considerable  algebra, 
but  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra. 

Part  I.  General  Machinery.  459  4!^  x  6%  inch 
pages;  304  illustrations $'4.00 

Part  II.  Steam  Engine.  291  A%  x  6%-inch  pages ; 
174  illustrations $1.50 

k 
The  Mechanical  Engineer's  Pocket 
Book.  Kent.  1895.  A  reference  book  of  rules, 
tables,  data  and  formulae  for  the  use  of  engineers. 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The  Mechanics  of  Machinery.  Alex.  B. 
\Y.  Kennedy.  A  standard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign. Useful  to  all  students  of  machinery,  but 
requiring  some  knowledge  of  mathematics  to  be 
hii<\  uii'hT-i.MMi,  i ..">■:  i '  -  \  ',  inch  pages;  374  illus- 
trations  $3.50 

The  Modern  Machinist.  Ushef.  '  1895.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods. Illustrated  by  257  engravings.  Doea  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  every  me- 
chanic should  have.    322  4$£x7%-in.  pages.  .$». 50 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
''An  introduction  to  the  study  of  theoretical  me- 
chanics. Clear,  easily  understood.  Good  book  for 
beginners.  Numerous  problems  to  be  worked  out. 
264  4Hx7>4-iueh  pages $1.00 

The  Steam  Engine.  Geo.  C.  V.  Holmes. 
1895.  An  excellent  English  treatise  on  the  con- 
struction of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  528  4%  xQH  inch 
pages;  212  illustrations.  $  *«00 

Treatise  on  the  Richards  Steam  Engine 
Indicator  and  t»n  the  Development  and 
Application  of  Force  in  the  Steam  En- 
gine. Chas.  T.  Porter.  1891.  Although  a  non- 
mathematical  book,  it  gives  an  excellent  outline  of 
the  philosophy  of  the  steam  engine.  It  is  hard 
reading  and  should  be  attempted  only  by  those 
who  mean  business.    285  5!%x834-inch  pages.. $3. oo 

Ways  and  Means.  For  metal  workers,  model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  our  correspond- 
ent A  II.  Cleaves  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
operations.  Very  many  things  will  be  found  in  it 
of  great  value  to  everv  machinist,  to  1  maker  and 
draftsman  158  4^  x  7-inch  pages;  126 illustrations. 
Price $  i  .00 
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PRESSED  STEEL  TRUCK  FRAMES 


AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 

FOX  SOLID  PRESSED  STEEL  COMPANY,     "**"%£;  f££,'S££tm 

JAMES  B.  BRADY,  General  Sales  Agent,  Havemeyer  Building,  NEW  YORK. 

"A  STRAIGHT  LINE  IS  THE  SHORTEST  DISTANCE  BETWEEN  TWO  POINTS.' 


f  Cbe  "Straight  Cine,"  Class  "JT  flir  Compressor, 


OF  THE  INGERSOLL-SERGEANT  MAKE,  IS 
THE  SHORTEST  LINE  BETWEEN  STEAM 
AND  AIR.  CATALOGUE  OF  AIR  COMPRESS- 
ORS OF  MANY  TYPES,  FOR  USE  IN  EVERY 
LINE   OF    INDUSTRY,   SENT  ON    REQUEST. 


HAVEMEYER  BUILDING, 
NEW  YORK. 


THE  INGERSOLL- 
SERGEANT  DRILL  CO. 


^ <='  -c 


Ramapo  Wheel  and  Foundry  Go. 


MANUFACTURERS  OF 


OF  BOLTUaS  FABTEHIN8. 


BOLTLESS  STEEL-TIRED  WHEELS 

For  Passenger  and  Locomotive 
Service. 

Tires  with  Annular  Web  and  Hook, 

Best  Charcoal  Iron  Double-Plate 
or  Spoke  Centers, 

Wedge-Shaped  Retaining  Ring. 


•  Continuous  Circumferential  Fastening.  Simple,  Sale,  Economical. 

CHILLED  IRON  WHEELS     Congdon  Brake  Shoes 

Of  Superior  Quality, 

•rawing  Boom,  Passenger  and  POT  Chilled  Iron  Wheels, 

'^Lolmotives,  Tenders,      ^^^  from  4  to  6  olihuaJ 
Plantation  and  Mine  Oars.  Shoes  and  enhance 

Qylinder  Packing  Rings.  mileage. 

Office  and  Works:  RAMAPO,  N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS.  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIGHT. 


A.  W.  SOPER,  Pres. 


Robt.  Andrews,  Vice-Pres. 


C.  H.  Howard,  Sec 


W.  R.  Thomas,  Treas. 


R.  ML  Dixo.s,  Engine 


The  Safety  Car  Heating  and  Lighting  Co. 


160  BROADWAY,  NEW  YORK. 

EATING  SYSTEMSo — By  hot  water  circulation  and  direct  steam  with  regulating  devices. 
Reliable  and  uuiform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplet 
of  Westiughouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM. — The   celebrated    Pintsch  compressed  oil   gas  method.      In  use  on  ovei 
70,000   cars   iu  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   foi 
'    lightiug  Buoys.      The  best,  most  economical  and  ouly  safe  ligfht  for  Railroad  purposes. 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


H 
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Che  Cower  Coupler 


THE    MOST    PERFECT    M.   C.   B.     COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


Always  Operative.  Prompt  and  Sure  in 
Coupling.  The  Only  Reliable  Knuckle 
Opener.     Send  for  Descriptive  Pamphlet. 


9 

C 
3 
I 

i 


The  long:  and  varied  experience  of 
this  company  In  designing  mal- 
leable iron  parts  insures  the  best 
possible  results  to  our  customers. 


The  National 
The  National 


Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


JtJtJtJtJtJtJtJtJtjtJtjitJtjItjiljtjIt&jtjtjItjtjItjtjljtJljItjltjitjtJtJtJtjH 
ftlallCablC  IrOn  Castings  The  use  of  "Stable  iron  in  carJM 
fi\t>    I?-ii!f  \1  i    llt»  construction   gives   increased    strength 

lor  ixauroaa  use«**««*  while  lessening  the  weight  from  40  to 

50  per  cent.  Correspondence  on  this  subject  is  invited  and  sample  castings 
will  be  furnished  to  railroads  interested.   jtj*j*j*j*j*jtjtj*j*jtjtjtjtjit 

Car  Door  Fastener,^"*  The  National  Center  Plate,.,*  The  National  Journal  Box, 
Journal  Box  Lid,  J*  Coffin's  Sill  and  Brake  Block  Pockets.  J*  Eubank  Car  Door. 

RAILWAY  DEPARTMENT, 

NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

1525  Old    Colony  Building,  CHICAGO. 


r^TJL    H.  RJEETVES,      Philzulelpltia. 

PHOSPHOR  BRONZE  SiSC  !  locomotive^ ,cm  bearing. 

BRASS  and    PMOS.  BRONZE    CASTINGS    Prom    J*  lb.  to  5,0.00    lbs,  in     WEIGHT. 


New  York  Office, 

Taylor  Building, 

39  Gortlandt  St. 


Chicago  Office, 
I534  Marquette  Bldg. 


BEMENT,  MILES  &  CO., 


PHILADELPHIA,  PA. 

MANUFACTURERS  OP 


Metal  IVorking  Machine  Tools, 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 

Boiler  Shops,  Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 


Steam  and  Hydraulic 

RIVETING  MACHINES 


J.  S.  MEEKER'S 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD    AT    WORLD'S 'FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.  J. 


FOUNDRIES 


Smillie 


DOUBLE 


TRADE.' 

COUPLES  BY  SLOW  IMPACT. 

MARK 


^  *%.  THE  SMILLIE  COUPLER  &  MFG.  CO., 


)  9 1  Clay  Street,  Newark,  N.J. 


New  York  Office:  39  Cortlandt  Street. 


ao>         «&*  HAS  ONLY   FOUR  PIECES. 


CIn/*a;*1/*  muffler  Pop 
~  ^  vu I V  safety  Ualoe 


Is  the  pioneer  and  is  the  best. 


* 

» 

* 
* 

I* 


The  Coale  Muffler  Pop  Safety  Valve  ... 

Is  the  standard  on  leadi-ig  railroads  and  power  plants  in  the 
United  States.  Specify  our  valves  on  your  new  locomotives 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and  Safety  Valve  Company, 
Charles  &  Lexington  Sts.,  Baltimore.  Md. 


BY 

USING 


garland's  English  Uarnishcs 


You  keei 


keep  your  cars  on  the  road  longer,  thereby  effecting  a  large  saving. 
F.  C.  REYNOLDS,  Sales  Agent  for  United  States  and  Canada, 
4  Gold  Street,  New  York. 
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/ooke  Locomotive  and  Machine  Company,  |  LATROBE   STEEL  CO., 


PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS   OF 

Llrtt  Locomotives,  — Steam,  Compressed  Air  and  Electric,— for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE  LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK. 
Propositions,   with  SpeciBcations  and   Photographs,   promptly  furnished  on  bona  fide  inquiry. 


'I      1  if     "" 


ikidta^  &ff-gQ]L 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio. 


Manufacturers  and 
Builders  Of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRESPOITDENCE      SOMCITED. 

BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping:  Cars 
over  the  Ntw  York.  Central  &  Hudson  River,  Lake  Shore  & 
Michigan  Southern,  Michigan  Central  and  "Big-  Four" 
it.    K'<1-. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 

NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,   via  Springfield  Line. 
For  information,  maps,  time-tables  and  reservation  of  berths  apply  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Boston,  Mass. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company, 

World   Building,   New   'Fork. 


T| 


MANUFACTURERS 


FOR 


R 


OF 


E 


S 


LOCOMOTIVE 
and  CAR  WHEELS. 


WORKS,  LATROBE,  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

HAMT.UTI-IIEI)    AT 

WORKS.    MELROSE    PARK.    ILL. 


Main  Office.  1200  Girard  Building,  Philadelphia. 
-u         ■     1  Old  Colony  Buildin- 
7m    i    ■  :«  Wall  Street,  New  Tort 
umces,    j  L-nion  Trust  Building,  St.  Louis. 


POP  SAFETY  VALVES, 

MCFFLED  AND  PI.UV 
IMPROVED 

STEAM  GAGES, 

SINGLE  BELL 

CHIME  WHISTLES. 

A  perfect  equipment 
for  a  locomotive,  giv- 
ing noiseless  relief,  ac- 
curacy and  steadiness, 
agTeeabletone.  Specify 
these  goods  when  or- 
dering locomotives. 

CROSBT  STEAM  GIGE 
AND  VALVE  CO., 

Boston,  Hau. 


Branches : 

New  York,  Chicago,  and 

London.  England. 


SIGNAL  OIL  WORKS, 

LIMITED, 

FRANKLIN,  PA. 

MANUFACTURERS  OP 

SIBLEY'S  Perfection  YALYE  OIL. 

The  only  perfect  Locomotive  Valve  Lubricant. 

J.  C.  SIBLEY,  Prest. 


Our  Line  Engravings  are  made  by  the 
wax  process,  a  plan  securing  accuracy  and 
distinct  lines  on  original  copper  plates. 
They  are  made  by  BRADLEY  &  POATES, 
10  &  12  Vandewater  St.,  New  York  City. 


WANTED— AN  IDEA.  SMJ 

some  simple  thing  to  patent  ?  Protect  your  ideas ; 
thev  roav  bring  you  wealth.  Write  JOHN  WED- 
DERBURN  &  CO.,  Patent  Attorneys,  Washington. 
D.  C  for  their  $1,S00  prize  offer. 
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m&  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


GIVE  THE  BEST  RESULTS  FOR  EVERT  VARIETV  OF  SERVICE. 

THOMAS     RROSSER    &    SON,     15    Gold   Street.    New   York. 

OLD    COLONY    BUILDING,    CHICAGO. 


SCHENECTADY  LOCOMOTIVE  WORKS, 

EVERY  DESIGN  UP-TO-DATE. 
.N'         ANNUAL  CAPACITY,  400.  Jtjt 

COMPOUNDS 


Schenectady, 
N.  Y. 


Showing  Economy  of  from 
15  to  30  per  cent. 

^     DESIGNS  FURNISHED,  OR  ENGINES 
--*  BUILT  TO  R.  R.  SPECIFICATIONS. 


Rogers  Locomotive  Company 


OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PL,  New  York. 


MANUFACTURERS    OF 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superinterdent. 


DICKSON  MFG.  CO. 


SCRANTON,   PENN. 

Locomotives  of  every  style  and  size,  Stan- 
dard and  Narrow  Gauge,  made  to  Standard 
Gauges  and  Templets.  Also  for  Plantations, 
Mines  and  Logging'. 

Specifications  on  application. 

C.  H.  ZEHNDER,  President. 
L.  F.  BOWER.  Secretary  and  Treasurer. 

DE  COURCY  MAY,  General  Manager. 


For  Farm. 
For  Railroads. 
Around  Parks  and 
Cemeteries. 


PAGE  WOVEN  WIRE 
FENCE  CO. 


ADRIAN,  MICH. 


LOCOMOTIVE    ENGINEERING. 


ESTABLISHED 
1831. 


BALDWIN  LOCOMOTIVE  WORKS. 
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ANNUAL  CAPACITY, 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantation 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  vnrfHy  of  ^rvJoe,  Mid  buH<  accurately  t<>  ENM  and  tern- 

Elate«  after  ntjuMi»ni  designs  or  t<>  railroad  companies'  draw  I 
Ike  purtn  of  different  engines  of  same  class  perfeeuj  Intanliaafeabla 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

BURNHAM,  WILLIAMS  &  CO.,  Philadelphia,  Ra.,  U.  S.  A. 


Established   J  865. 


Richmond  Locomotive 


AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk,  n.y. 


F.  H.  Stevens,  Pres. 
R.  J.  Gross,  Vice- Pres, 


M.  I..  Hinman,  Treas. 

T.  M.  Ueqitewbouhg,  Sec'y. 


David  RnssKix,  Supt.      BUILDERS   OF   LOCOMOTIVE   EN- 
h.  tandt,  Asst  Supt.  GINES  FOR  ANY  REQUIRED 

SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeability,  and  all  work  fully  guaranteed. 

Compound 

Locomotives 

FOR 

f     Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


WILSON  [MILLER. 

President. 

0.   A.  WIGHTMAN. 
Gen'l  Mgr. 


Pittsburgh  Locomotive 

Manufacturers  of      Wc^KS   PITTSBURGH'  PA* 

Locomotives  adapted   to   every  variety  of 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 
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# 


Columbia 
Simplicity 


# 


Simplicity  and  quality  are  near  relations — no  oil  holes — dost  proof  bearings — 
large  balls — ball-retaining  cases  in  crank  shaft  and  hub — 5  per  cent,  nickel 
steel  tubing,  greatest  of  positive  rigidity — and  every  part  balanced — no  com- 
plications—  anybody  can  take  it  apart  and  put  it  together  again  — the 
Columbia  bicycle  for  '97  surpasses  itself — $100  to  everybody,  for  more  than 
standard  quality — the  most  sensible  and  the  handsomest  catalogue,  free  from 
Columbia  dealers,  by  mail  for  one   2-cent  stamp. 


* 


POPE  MANUFACTURING  CO. 
Hartford,  Conn. 


-V£i- 


-ujp- 


THE 


0 


CORRESPONDENCE  SOLICITED. 
LOU.  D.  SWEET,  Oen'l  Mgr. 


A  MS  Automatic  Coupler 

is  rapidly  gaining  favor  with  Railroad 
Managers.  Its  simplicity,  cheapness  and 
durability,  and  the  fact  that  it  works  with  old  link 
and  pin  couplers — with  which  the  majority  of  cars 
are  yet  equipped  —  makes  it  desirable  for  all  re- 
newals and  repairs.  It  is  strong  and  has  few  parts. 
Conforms  to  the  U.  S.  Law,  and  is  a  cheaper 
and  better  coupler  than  the  vertical-hook.  Any 
road  can  afford  to  put  the  Sams  on  its  old 
equipment.  We  give  systems  the  right  to  make 
and  use  drawbar  and  lever  attachments,  and  sell 
them  the  pins  at  $1.00  each. 

Cast  Iron  Bars  weigh  about  185  lbs.; 
Malleable,  135  to  140  lbs. 

Can  furnish  Malleable  Bars  at  $4.25  each,  F.  O.  B.  Chicago. 

Pins,  $1.00  each,  F.  O.  B.  Detroit. 


SAMS  AUTOMATIC  COUPLER  CO.,  516  Equitable  Bldg.,  Denver,  Col. 


[promotive 
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c 
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Vice-President  Hobart's  Special  Train. 

The  accompanying  photograph   shows 
the    "Royal     Blue     Line   Special   Train." 
which  conveyed  Vice-Presideni  eleel   Ho 
bar)  and  party  from  New  York  to  Wash 
ington  on  March  jd,  the  photograph  be- 
ing taken  before  the  train  left  the  Jersej 
City  station   of  the   Central   Railroad   of 
New  Jersey,  by  Mr.  F.  W.  Blauvelt,  many 
of  whose  photographs  have  been   repro 
duced  in  these  column*. 


•  railwayMotiye  Power 
^and  Rolling  Stock- 

[Trade  Mark  Registered.] 

NEW   YORK,  APRIL,   1807. 


man.      Mr.    I  [em  )     Be<  I  .    travelling   engi- 
neer, of  the  Central,  was  also  on  th<    en 
gini 

The  run  ti>  Twentj  fourth  ami  Chestnut 
streel  -.  Philadelphia  (96  miles)  wa- 
in oik-  hour  and  forty-one  minutes,  in- 
cluding a  stop  of  six  minutes  at  Trenton 
Junction  to  take  on  Governor  Griggs  an  1 
party,  and  a  slow-down  at  Girard 
a\  emu  . 

A    stop    "i    nine    minutes    was    made    at 


No.  4. 

the  total  til  |8  minute-. 

nil  1I1.   ictual  running  time  of  233  min- 
utes. 

$     ^ 

Standard  Taper  Gages  for  Bolls. 

The  uncertainty  surrounding  the  ques- 
tion  of   standard   tapers   for   reamers   and 
bolts,  and  the  crude  devices  for  maintain- 
ing same  as  practiced  in  too  many  shops, 
ceived  tl  e  attention  of  General  Fori 


The  train  was  composed  of  New  Jersey 
Central  engine  No.  457,  a  Royal  Blue  Line 
baggage  car  and  the  following  private 
cars:  The  "Baltimore,"  of  the  Baltimore 
&  Ohio  Railroad;  the  "Philadelphia,"  of 
the  Philadelphia  &  Reading  Railroad. 
and  the  "Atlas,"  of  the  Central  Railroad 
of  New  Jersey.  The  train  was  made  up  in 
the  order  named,  and  the  Vice-President 
and  party  rode  in  the  Central's  car  "At- 
las " 

•The  train  was  in  charge  of  Wesley 
Alpaugh,  engineer:  John  Gesbocker,  fire- 
man: A.  B.  Prawl.  conductor:  Lee  Fritz, 
baggage  master,  and  C.  Vanderbilt,  brake- 


VIClS-rRESIDENT   EIOBARVS  TRAIN. 

Philadelphia    to    admit    of    some    hand 
shaking,  etc..  during  which  time  a  change 
of  engines  was  made.    The  train  then  pro- 
ceeded to  Washington 

The  engine,  as  will  be  readily  noted,  is 
one  of  the  Yauclain  compounds,  built  by 
the  Baldwin  Locomotive  Works  for  the 
central  Railroad  of  New  Jersey. 

The  train  was  hauled  from  Philadelphia 
to  Washington  over  the  Baltimore  & 
I  )hio  by  engine  No.  t.ii.i.  one  of  the  big 
tin  -w  heelers  designed  by  Mr.  Harvey 
Middleton.  superintendent  of  motive 
power.  The  total  distance  from  Jersey 
Cilv  to  Washington   is   228.5   miles,   and 


man  Klvin  of  the  Huntington  shops,  who 
'.opted  a  system  which  he  thinks  cov- 
ers the   ground   for  all  the  needs  of  his 
particular  ease.    The  plan  consists  in  mak- 
-eries  of  holes,  in  cast  iron  blocks, 
the  holes  reamed  to  size  and  advancing 
by    thirty-seconds   from    }'2    inch    : 
inches.      These   blocks   are    then    used   to 
tit    all    tapered   bolts   to:   the   bolt   never 
he  job  on  which  it  is  to  be  used 
until  taken  there  for  final  assembling  of 
the  parts. 

This  system  has  stopped  the  running 
from  lathe  to  the  engine  to  make  a  fit,  the 
latter    always    being   done   at   the    lathe. 
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while  the  taper  gage  represents  the  job 
to  be  fitted.  The  idea  has  been  further 
amplified  so  as  to  fit  all  tapped  holes  on 
the  same  principle,  for  either  loose  or 
steam-tight  work.  A  saving  has  been 
seen  from  the  start,  which  can  be  attri- 
buted to  botli  the  surety  of  fit  by  the  gage 
process  as  well  as  to  the  total  stoppage  of 
trial  trips  to  see  how  a  bolt  is  going  to 
fit,  and  incidentally  talk  over  matters  that 
no  immediate  connection  with  the 
i  hand.  All  holes  except  those  for 
through  work  like  stay  !"ilts  are  now 
tapped  taper. 


.Mac  hi  no    Shops   Sixty  Years  Ago. 

In  his  opening  address  at  the  last  meet- 
ing of  the  American  Society  of  Mechani- 
,1  Engineers,  President  Fritz  said,  in 
talking  of  his  early  experience: 

"My  memory  of  machine  shops  dates 
back  to  1832  and  1833.  Within  a  short 
distance  of  my  home  there  were  three 
cotton  mills  (and  large  ones  for  those 
days),  two  woolen  and  two  carding  mills, 
and  several  grist  mills,  as  they  were  called 
at  that  time.  At  one  of  the  large  cotton 
mills  they  had  a  machine  shop,  where  the 
principal  repairs  for  all  the  mills  in  the 
neighborhood  were  generally  made.  My 
father,  being  a  millwright  and  machinist, 
as  well  as  a  small  farmer,  did  all  the  im- 
portant repairs  for  all  the  mills.  The 
tools  consisted  of  two  small  lathes  for 
turning  iron  and  one  for  turning  wood;  all 
of  them  had  wooden  'shears'  or  beds. 
There  was  also  a  machine  for  cutting 
light  gears,  which  to  me  was  a  great  curi- 
osity; there  were  several  vises,  and  quite 
a  number  of  small  tools — one  they  called 
.1  doctor,'  which  was  used  to  correct 
'drunken  threads,'  as  all  screws  of  any  im- 
portance were  cut  with  the  chaser. 

"In  1838  I  went  to  learn  my  trade.  In 
the  machine  shop  there  were  about  the 
same  number  and  character  of  lathes  as  in 
the  shop  mentioned,  but  they  were  larger, 
one  of  them  being  a  double-ender,  for  the 
purpose  of  boring  out  wheels  that  were 
too  large  to  swing  over  the  shears.  There 
was  also  a  drill  press  made  out  of  a  lathe- 
head  casting  bolted  against  a  12  x  12-inch 
wooden  post;  it  was  not  a  very  sightly 
machine,  but  it  did  good  work  for  the 
time.  We  made  small  brass  castings,  built 
small  boilers  and  small  engines,  and  did 
all  kinds  of  country  machine  and  black- 
smith work.  We  made  our  own  patterns, 
without  any  drawings. 

"In  1846  I  became  connected  with  a  bar 
mill,  and  practically  the  only  tool  they  had 
was  a  roll  lathe  with  the  old-fashioned 
fixed  rest,  and  the  tool  was  regulated  by 
keys  driven  with  a  chipping  hammer. 
After  a  time,  with  a  good  deal  of  per- 
suasion and  some  strong  talk,  I  suc- 
ceeded in  getting  some  small  lathes,  a 
planer  and  a  press  drill.  About  this  time 
some  of  the  larger  ironworks  put  in  some 
better  tools,  but  they  were  all  small.  In- 
deed, up  to  this  time  about  all  the  tools 


we  had  were  a  two-hand  chisel,  a  sledge, 
c  chipping  hammer  and  chisel,  a  file  and  a 
ratchet  drill.  The  mills  all  being  geared, 
we  had  a  set  of  drifts  to  suit  the  keyways 
in  the  various  wheels  and  shafts. 

"In  1854  I  went  to  the  Cambria  Iron- 
works,  at  Johnstown,  and  well  knowing 
the  importance  of  having  good  tools  for 
the  completion  and  perfection  of  such  a 
plant  as  that  was  intended  to  be,  I  earn- 
estly urged  the  company  to  get  some  of 
the  best  tools  that  were  built,  which  they 
consented  to,  and  at  the  same  time  had 
some  special  lathes  built,  and  made  much 


ner  of  purposes,  which  greatly  facilitates, 
perfects  and  cheapens  the  work,  and  ren- 
ders it  possible  to  get  parts  of  a  machine 
made  in  different  shops  and  have  them  all 
fit  together  as  though  they  had  all  been 
made  in  one  place. 

"Sixty  years  since,  the  small  shop  tools 
for  a  lathe  consisted  of  a  hook  tool  with  a 
sharp  tit  on  the  bottom  to  hold  it  on  the 
rest  (which  was  made  of  soft  wrought 
iron);  the  tool  was  made  out  of  a  steel 
bar  about  ]/>  x  J4  inch,  generally  put  in  a 
wooden  stock  2^  inches  in  diameter,  with 
a  handle  on  the  lower  side,  as  you  see  on 
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heavier  than  any  that  had  been  previously 
designed.  This  was  the  commencement 
of  a  better  class  of  tools  about  an  iron- 
works, and  greatly  facilitated  the  great 
improvements  which  soon  after  took 
place.  But  this  is  over  forty  years  ago, 
and  what  was  a  good  tool  at  that  time  is  a 
very  different  one  to-day,  as  the  machine- 
shop  equipments  have  fully  kept  pace 
with  the  times.  The  builders  have  not 
only  perfected  the  machines  in  general 
use,  by  making  them  heavier,  more  power- 
ful and  more  convenient,  but  they  are 
building  special  tools  for  almost  all  man 


the  wall.  In  addition  to  the  tool  just  de- 
scribed, there  was  a  finishing  tool  made 
in  the  shape  of  a  spike  head,  cutting  edge 
on  both  sides,  one  to  do  the  cutting  or 
finishing  and  the  other  to  keep  it  in  posi- 
tion on  the  rest;  it  also  had  a  wooden 
handle,  but  of  different  construction  from 
the  handle  of  the  hook  tool,  as  it  was 
held  against  the  shoulder  instead  of  under 
the  arm.  Next  was  a  chaser,  and  last,  as 
usual,  was  the  'doctor,'  to  cure  in  a  meas- 
ure 'drunken  threads,'  which  frequently 
occurred.  The  small  tools  consisted  of  a 
pair  of  outside  and  an  inside  pair  of  cali- 
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pcrs,  a  file,  and  a  steel  straight-edge 
(home-made)  12, inches  long,  which  was 
divided  into  inches,  ]/z,  %,  %,  1-16  inch, 
one  of  the  inches  being  divided  into 
thirty-seconds,  and  used  for  measuring 
as  well  as  for  a  straight-edge. 

"The  latter  part  of  the  present  century 
is  remarkable  for  the  success  attained  in 
designing  and  perfecting  instruments 
and  methods  for  correcting  the  old  and 
imperfect  system  of  former  years;  the  in- 
vention and  construction  of  instruments 
of  precision,  and  the  methods  of  their 
calibration  and  adjustment,  which  enable 
measurements  to  be  taken  within 
inch;    machines     for     measuring     tapers, 


established  in  Tokio,  fig g  on  thi 

pi  1  in,,  e  of  the  I  ngli  ii  rail I  1  '  hat  one 

I moth e  pei  tin ee  mile  1,  and  or 

•  in,   half  passenger  coach  per  mil'-  and  ten 
freight  cars  per  mil'    are   required 
mat<  'I  that  a  )  1  ar  or  more  <■■■•■  then 
a  deficiency  on  the  Japanese  railro 


.I  [00,000  nst  be 

provided.     By   a    low   estimate,   the   pur 

would 
an   expenditure   of  $15,000,000 
1  1      In  relation  to  this  1 
1  mill   ,  I  asked  Mi     Vsano, 
dent  'it   one   of  tin-  new   steamship  lines, 


RUSSIAN  ENGINEERS-GT.   SIBERIAN 
RAILROAD. 

which  enable  the  mechanic  to  fit  taper 
work  with  almost  the  same  perfection  and 
facility  as  parallel  work,  a  refinement  of 
practice  peculiar  to  modern  times,  and  of 
which  a  mechanic  of  fifty  years  ago  could 
have  no  conception,  either  of  their  pos- 
sibility or  practical  value." 

s     $     I 

Railway  flaterial  Needed  in  Japan. 

The  National  Association  of  Manufac- 
turers of  the  United  States  sent  Mr.  Rob- 
ert P.  Porter  to  investigate  the  commerce 
and  industries  of  Japan.  In  the  course 
of  the  report  made  to  the  association,  Mr. 
Porter  says:  "The  projectors  of  a  factory 
for  the  manufacture  of  rolling  stock  for 
Japanese  roads,  which  it  was  proposed  to 


BRIDGE    BUILDING.      TAKING    SOUNDINGS    THROUGH  THE   ICE. 


INTERIOR    OF    RUSSIAN    ENGINEERS    DWELLING. 


275  locomotives.  1,300  passenger  coaches 
and  15,950  freight  cars. 

"If,  within  the  next  ten  years,  the  mile- 
age of  railroads  in  operation  should  in- 
crease to  only  20.000  miles,  and  making 
the  liberal  estimate  that  one  locomotive  • 
be  required  per  four  miles  and-one  pas- 
senger  coach  and  five  freight  cars  be 
necessary  per  mile,  it  can  be  readily  seen 
that   5,000  locomotives,   jo. 000  passenger 


who  is  in  the  United  States  at  this  writ- 
ing, and  he  said  it  was  a  safe  forecast." 


The  Florida  East  Coast  Railroad  has 
ado_pted  the  Harmon  train  order  holder 
and  will  put  one  of  the  little  mistake 
preventers  on  each  of  its  engines.  The 
adopted  the  Harman  train  order  holder 
engineer  can  see  it.  night   or  day. 
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TINI  BRIDGE  NEAR  KANSK,  CENTRAL   SIBERIA. 
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Locomotive  with  Corliss  Valve. 

Various  attempts  have  been  made  in 
this  country  to  apply  Corliss  valve  gears 
to  locomotives,  but  none  of  them  ap- 
proached making  a  success.  Nearly  all 
engineers  are  familiar  with  the  humorous 
description  given  by  the  late  Alexander  L. 
Holley  of  the  "Corliss  Jigger,"  a  locomo- 
tive with  which  he  had  too  much  personal 
connection.  He  said  the  trouble  with  the 
engine  was,  that  in  tin-  course  of  a  run  she 
was  sure  to  lose  a  barrowful  of  valve  i  on 
nections. 

The  problem  of  applying  the  Corliss 
valve  gear  to  a  locomotive  appear,  to  have 
been  solved  sucessfully  in  France.  We 
produce  from  "Engineering"  an  illustra- 
tion of  a  locomotive  with  Corliss  valve 
gear,  designed  by  M.  Ernest  Polonceau, 
of  the  I'aiis.  Orleans  Railway,  and  now 
running  on  that  road.    Indicator  diagrams 


alvi      in    not  <  hilled  by  pa  isage  ol  thi 
exhaust  steam  through  them.  The  tempei 
ature  of  the  latter  is  about  230  degree 
while  that  ol  the    team  chest  is  356  de 

;rei       lain.      Thus,   in   ordinary   engines 
with    a   single    valve    there   is   a    certain 
amount  of  conden  ation,  which  does  not 
OCCU"    in    the    engine    with    four    Ct 
\  alves. 

2.  There   is   not   the  same  loss   in 

pressure   during  admission,   because  the 

learn     enters     through    port       ol     about 
double  the  usual 

3.  The  expansive  force  of  the  steam  in 
the  cylindei  1  betti  t  utilized,  because  the 
clearance  space  is  smaller.  The  period  of 
compression   is  shorter  and   of  exp 

longer — all  conditions   telling   in   fa\ 

the  new  valve  gear. 

4.  When  reversing  the  valve,  the  | 
.li  \  eli  iped   to  stop  the   engine   i 
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show  that  the  engine,  when  running  at  51 
miles  an  hour,  gives  steam  distribution 
that  is  not  unlike  the  ordinary  Corliss  en- 
gine. In  this  locomotive,  both  the  induc- 
tion and  exhaust  valves  have  positive  mo- 
tion, and,  as  will  be  seen  from  the  en- 
graving, there  is  not  much  complication 
of  parts.  The  engine  seems  to  have  the 
capacity  of  holding  together,  which  is  dif- 
ferent from  any  Corliss  locomotives  ever 
built  before,  for  she  ran  40.000  miles  with- 
out accident,  and,  on  examination,  the 
valve  gears  were  all  found  to  be  in  good 
condition  and  required  no  work  to  be 
done  upon  them.  This  seemed  strange  to 
the  men  in  charge,  for  it  appears  that  the 
slide  valves  on  French  locomotives  have 
to  be  faced  after  running  about  15.000 
miles.  The  claim  is  made  that  the  Cor- 
liss engine  saves  6  per  cent,  of  fuel  over  a 
slide  valve  engine  of  the  same  type  doing 
similar  work.  We  should  imagine  that 
the  decreased  clearance  space,  due  to  the 
valves  being  set  at  the  ends  of  the  cylin- 
ders, would  alone  account  for  this  saving. 

The  advantages  claimed  for  this  form  of 
valve  gear  are: 

1.  The  steam,  before  entering  the  cylin- 
der, is  not  so  mnch  cooled  as  in  ordinary 
engines,    because    the    steam    chest    and 


because  the  quantity  of  steam  filling  tin- 
clearance  space  is  less  and  the  exhaust 
valve  has  lead. 

5.  There  is  less  valve  friction,  and  the 
four  valves  being  nearly  balanced  do  not 
absorb  as  much  power  as  one  ordinary 
valve. 

6.  The  two  exhaust  valves,  being  at  the 
bottom  of  the  cylinders,  the  water  escapes 
through  them  by  gravity,  and  the  cylinder 
drain  cocks  are  seldom  required. 

&  $  $ 

Compressed  Air  Rather  Than  Elec- 
tricity. 

Mr.  Fred.  B.  Griffith,  master  mechanic. 
Delaware,  Lackawanna  &  Western  Rail- 
road, Buffalo,  N.  Y..  is  not  so  enthusiastic 
about  the  use  of  electricity  for  power  pur- 
poses as  many  of  our  electrical  friends  are. 
In  the  course  of  a  paper  which  he  read  at 
the  Central  Railroad  Club  lately,  he  said: 

"We  are  tempted  to  say  that  if  the 
power  from  Niagara  Falls  was  transmitted 
l>\  compressed  air  instead  of  electricity,  it 
would  be  found  to  be  cheaper  in  first  cost, 
cheaper  in  transmission,  and  much  more 
useful  and  economical  in  its  application, 
inasmuch  as  it  could  be  applied  to  exist- 
ing steam   engines   with  slight  modifica- 


ipted,  the  ni.inu- 

-, ,  who  '  1  ive  engim 

lUCh  I  apital    lying   idle  on   their 

hands  and  will  have  to  expend  large  sums 
for  electric  motoi        We  believe  that  we 
should  direct  our  ell' 
our  11,'  ■  ompressed  air  trai 

-1011  oi  power  than  electric  tr.i; 

and  dec  m  it  tar  moi nomii  al  and 

nt   lor  our  machine  shops,  except   111 

very    i  n<  es,    and     these    will     be 

11    when    circumstances    point 
them  out. 

e,   we   may   expert    to  hear    oi 
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further  discoveries  in  electricity,  such  a. 
its  production  directly  from  fuel,  or,  at 
least,  a  cheaper  method  of  production,  or 
a  combination  whereby  we  might  help  our 
steam  locomotives  over  our  mountains  by 
the  application  of  electric  motors  to  the 
engine  trucks,  tender  trucks,  and  even  the 
car  trucks.  The  current  might  be  gen- 
erated by  our  mountain  torrents,  to  over- 
head wires,  from  which  it  might  be  col- 
lected by  the  usual  trolley  system.  In  the 
future  perhaps  some  such  system  may  be 
perfected  for  increasing  the  power  and 
speed  of  our  steam  locomotives,  but  at 
present  we  look  on  such  prophecies  as 
visionary.  But  great  progress  has  been 
made  in  this  science,  still  greater  ones 
may  yet  come:  but  railway  master  me- 
chanics may  well  say.  in  relation  to  the 
transmission  of  power  in  their  shops. 
'Let  us  wait."  " 


■>r, 


LOCOMOTIVE    ENGINEERING. 


Work  of  the  Flanging  Press. 

The  extent  to  which  pressed  shapes  are 
used  in  locomotive  constructs 
fully  understood  by  every  one  interested 
op  affairs,  and  we  might  say  that  the 
same  lack  of  information  can  be  traced 
still  farther  so  as  to  embrace  many  that 
are  in  close  touch  with  most  things  that 
go  to  make  up  what  is  known  as  modern 
practice. 

This  was  forcefully  brought  home  to 
us  on  a  recent  visit  to  the  Schenectadj 
Locomotive  Works,  after  a  brief  examin- 
ation of  an  immense  collection  of  dies 
for  use  on  the  hydraulic  flanging  press: 
an  exhibit  that  represented  a  cost  which 
needs  several  figures  to  express  it.  Of 
course  the  flanging  press  would  be  a 
useless  investment  without  the  dies,  and 
the  latter  therefore  are  not  entitled  to 
any  particular  credit  for  being  in  evidence, 
but  the  lesson  they  convey  is  the  business 
proposition  that  the  machine  shall  be 
made  to  give  a  return  for  the  money 
locked  up  in  the  price  of  it.  That  it 
does  this  is  best  shown  by  the  results  ob- 
tained, as  well  as  by  the  increasing  num- 
ber of  dies. 

Besides  the  flanging  of  boiler  heads, 
throat  sheets  and  flue  sheets,  which  was 
supposed  to,  and  does,  embrace  the  prin- 
cipal output  of  most  boiler-shop  flanging 
devices,  there  are  so  many  uses  for  the 
tool  that  the  primary  object  of  its  install 
ment  is  now  practically  overshadowed  by 
its  new  duties.  A  summary  of  a  few  of 
these,  comprises  heads  for  main  air  reser- 
voirs; front  end  rings  and  doors,  and 
the  latter  by  the  way  are  made  with  a 
finish  and  lightness  that  eclipses  anything 
thus  far  made  of  cast  iron. 

The  new  method  of  dome  construc- 
tion at  these  works  does  away  with  the 
cast  iron  ring,  and  in  its  stead  a  piece  of 
one-inch  steel  plate  is  flanged  into  the 
shape  of  the  old  casting,  to  which  the 
dome-body  is  riveted.  The  base  of  the 
dome  is  also  made  of  one-inch  steel  and 
flanged  to  the  curvature  of  the  boiler,  thus 
making  a  dome  of  steel  in  three  parts,  with 
a  base  that  has  an  unbroken  flange  at  its 
junction  with  the  boiler.  Dome  casings 
and  sand  boxes  are  made  by  the  3-piece 
process  substantially  the  same  as  in  thf 
foregoing  case,  by  flanging  the  base  and 
top  separately  and  riveting  both  to  a 
central  ring. 

Cylinder-head  casings,  steam-chest  cas- 
ings, and  smoke-stack  bases  are  flanged 
and  made  lighter  than  ever  has  been  done 
by  any  process  prior  to  the  advent  of 
the  press,  which  is  now  recognized  as  one 
of  the  most  important  factors  in  cheapen- 
ing the  cost  of  production  in  large  manu- 
facturing plants  where  the  forming  of 
metals  is  involved,  simply  because  but 
one  movement  of  the  rams  comprises  all 
the  manipulation  necessary,  and  all  parts 
formed  in  the  same  dies  are  absolutely 
alike.  It  is  an  interesting  sight  to  see  a 
steel  plate  more  than  one  inch  thick 
d     into     intricate     shapes     with     no 


greater  apparent  expenditure  of  energy 
than  would  be  required  with  a  thin  sheet 
of  material. 

$  $  $ 

An  Air  Engine  at  Clifton  Forge 
Shops. 

What  is  perhaps  one  of  the  most  unique 
designs  of  a  small  engine  for  actual  ser- 
vice in  the  shop,  is  that  built  at  the  Chesa- 


to  be  handed  easily  about  the  shops.  Fig. 
2  shows  the  engine  coupled  up  to  a  bor- 
ing bar.  To  the  inquiring  mind  it  may 
not  be  plain  why  the  refinements  of  a 
wrist  plate  and  rocking  valves  should  be 
used  on  an  engine  with  a  constant  cut-off 
of  75  per  cent,  of  the  stroke,  when  a  plain 
slide  valve  would  answer  all  purposes, 
and  we  will  explain  that  a  governor  was 
considered,    but    omitted    on    account    of 


Fig.  1.    AIR  ENGINE. 


Pig.  2.     AIR  ENGINE. 


peake  &  Ohio  shops  at  Clifton  Forge,  and 
used  for  boring  cylinders,  facing  valve 
seats,  and  at  points  about  the  shop  to  drive 
tools  where  light  power  is  required. 

It  was  designed  and  built  by  General 
Foreman  A.  G.  Elvin,  now  of  the  Hunt- 
ington shops,  prior  to  his  connection  with 
the  latter  place.  Fig.  I  shows  a  little 
3JA  x  6-inch  engine  with  a  valve  motion  of 
the  Corliss  type,  mounted  on  wheels  so  as 


the  expense  involved.  The  engine  is  built 
up  from  picked-up  parts;  the  cylinder 
being  made  of  a  rod  bushing,  and  the 
valve  seats  out  of  oil-cup  bodies;  the 
only  really  new  part  being  the  bed.  It 
is  a  good  example  of  small  engine  design 
for  home  use,  but  would  hardly  hold  its 
own  as  a  commercial  product,  against  hot 
competition;  and  this  holds  good  with  a 
great  many  valuable  shop  schemes. 
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Locomotive    for    Japan     Railway 
Company. 

Our  half-tone  illustration  of  an  engine 
of  the  Columbia  type  shows  a  16  x  22  nar- 
iow-gage  machine  built  at  the  Baldwin 
Locomotive  Works  for  Japan,  which  ha.; 
decidedly  prominent  American  character- 
istics exteriorly,  after  the  buffers  and  the 
bicycle  headlights  are  excepted.  It  is 
only  when  we  examine  the  details  enter- 
ing into  the  make-up  of  the  firebox,  that 
we  see  the  working  of  an  influence  no1, 
home-bred,  for  it  is  of  copper  with  copper 
staybolts,  and  the  flues  are   of  brass. 

The  heating  surface  of  1,559  square  feet 
is  a  very  liberal  one  for  an  engine  with 
cylinders  of  the  size  noted,  being  equal  to 
that  on  many  of  our  20x24  engines,  and 


Valves     Balanced. 

Diameter  of  driving  wheels  our  tiri 
56  inches. 

Diameter  of  driving  wheel  centers — 50 
mi  lies. 

Driving  wheel  base — 6  feet. 

Rigid  wheel  base — 12  feet. 

Total   wheel  base — 22  feet  6  inches. 

Engine     truck     wheels,     diameter — 28 
inches. 

J-'.nniiH'    truck    wheels,    kind  -Vauclain 
in  1  tired. 

Trailing    truck     wheels,     diameter — 33 
inches. 

Trailing  truck    winds,   kind — Vauclain 
steel  tired. 

Driving-box    material — Cast   iron    with 
phosphor  bronze  bearings. 


width  inside — 60  in- 

Firebox,  material-    Copper. 

firebox    plates,   thickness   ol 
back  sheets — Yz  inch. 

Crown  sheet,  thickness— %  inch. 

lube  sheets,  thickness — }4  and  <!•«  inch. 

Firebox  staybolts,  kind—  '  lopper. 

I  iilics,  material — Brass. 

Tubes,  number — 189. 

Tubes,  diameter — 2  inches. 

Tubes,  length  over  tube  sheets— it 
11  inches. 

Heating     surface,    tubes— 1,461     square 
feet. 

I  bating     surface,     firebox — 98     square 
feet. 

M-.iting     surface,     total  — 1,559     square 
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so  with  the  grate  area  of  30  square  feet, 
which  is  greater  than  the  average  of  our 
four-wheel  connected  engines,  and  also  of 
many  10-wheelers.  This  would  lead  to  the 
inference  that  the  fuel  to  be  used — soft 
coal — was  not  extremely  high  in  calorific 
\alue.  In  any  event  the  engine  should  be 
a  good  steamer  with  even  ordinary  fuel, 
and  we  believe  our  friends  on  the  other 
side  will  be  able  to  utilize  all  this  heating 
surface  to  advantage. 

With  a  boiler  pressure  of  180  pounds, 
the  drawbar  pull,  after  making  deduc- 
tions for  internal  resistance,  will  be  14,600 
pounds,  making  the  ratio  of  adhesive 
weight  to  tractive  power  equal  to  3.55, 
which  shows  the  cylinders,  small  as  they 
are,  to  be  plenty  large  enough  to  slip  the 
wheels  under  anything  but  the  most  favor- 
able conditions.  A  general  description 
of  the  engine  will  be  found  below: 

Type — Four  wheels  connected,  with 
trailing  wheels  under  firebox. 

Simple  or  compound — Simple. 

Gage — 3  feet  6  inches. 

Fuel — Soft  coal. 

Steam  pressure — 180  pounds. 

Diameter  of  cylinders — 16  inches. 

Stroke — 22  inches. 

Pistons— Cast  iron  with  steam  packing. 

Piston  rods — Steel. 


Diameter  and  length  of  driving  axle 
journals — 7^x8  inches. 

Diameter  and  length  of  engine  truck 
axle  journals — 5H  x  8  inches. 

Diameter  and  length  of  trailing  axle 
journals — 65^x9  inches. 

Brakes — American  non-automatic  vacu- 
um brake  on  drivers  and  tender. 

Safety  valves — Two  Coale  encased 
valves. 

Insulation — Magnesia  sectional  cover- 
ing. 

Lubricators — Nathan's. 

Packing— U.  S.  Metallic. 

Weight  on  forward  truck — 25,400 
pounds. 

Adhesive  weight — 52,000  pounds. 

Weight  on  trailing  truck — 22,600 
pounds. 

Total  weight  in  working  order — 100,000 
pounds. 


Type — Straight,  separate  dome  for 
whistles  and  safety  valve. 

Material — Homogeneous  cast  steel. 

Outside  diameter  at  small  ring — 58 
inches. 

Thickness  of  plates— T98  inch. 

Horizontal  seams — Double  riveted. 

Firebox,  length  inside — 72  inches. 


Grate  area — 30  square  feet. 
Boiler  supplied  by  two  No.  &/i  Sellers 
1887  injectors. 

TENDER. 

Frame,  kind — Channel  iron. 

Trucks  —  Four-wheeled,  with  square 
wrought  iron  frame. 

Wheels,   kind — Vauclain   steel-tired. 

Wheels,  diameter — 33  inches. 

Truck  axle  journals,  diameter  and 
length — 4^4  x  8  inches. 

§  @  $ 

A  correspondent  in  Pennsylvania  sends 
us  some  newspaper  clippings  respecting 
immense  speed  made  by  the  Holman  lo 
comotive — the  three-story  affair  turned  out 
oi  Baldwin's  some  months  ago.  Our  cor- 
respondent says  that  great  claims  are 
made  for  the  engine,  and  that  many  en- 
ginemen  of  his  acquaintance  want  to  know 
frcm  "Locomotive  Engineering"  what  we 
think  of  the  machine.  We  can  give  our 
opinion  in  very  few  words,  and  that  is — 
It  is  a  humbug.  It  is  sotind  engineering 
to  hold  that  every  piece  added  to  a  ma- 
chine alter  it  has  reached  the  practical 
stage,  is  a  source  of  weakness.  A  treble 
set  of  wheels  under  a  locomotive  would 
be  proposed  only  by  one  who  knows 
nothing  about  mechanics. 
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Steam  Sand  Dryer. 

The  sand  dryer  here  illustrated,  is  one 
patented  by  Mr.  Jos.  H.  Green,  and  has 
been  in  use  for  some  time  at  the  Southern 
Railway  shops  at  Columbia,  S.  C.  Moist- 
ure is  expelled  from  the  sand  by  means  of 
two  coils  of  ij4-ineh  steam  pipe,  which  are 
encased  by  sloping  sides  closed  at  the 
ends,  but  open  at  top  and  bottom:  the  box 
thus  formed  is  made  of  ,'4-inch  iron,  and 
et  long  by  30  inches  deep  at  the  side-. 
giving  a  liberal  capacity  for  sand.  At  the 
bottom  the  opening  is  l}4  inches  wide, 
full  length  of  the  box,  for  the  escape  of 
the  dried  sand,  which  is  received  in  the 
netting    shown   loosely   suspended   under 


the  slot.  The  lever  at  the  end  is  used  to 
agitate  the  netting  and  sift  the  sand.  The 
arrangement  has  done  all  that  has  been 
required  of  it  so  far,  in  a  highly  satisfac- 
tory way. 


More  About  Tired  Locomotives. 

Every  now  and  again  some  paper  pub- 
lishes a  lot  of  idiotic  rot  about  locomo- 
tives that  get  tired  and  have  peculiarities 
which  no  sane  person  ever  witnessed. 
There  is  exactly  the  same  sense  in  writ- 
ing about  a  locomotive  getting  tired  or 
spunky  as  there  is  to  say  that  wheelbar- 
rows and  sewing  machines  become  ani- 
mate at  times  and  display  temper.  The 
latest  paper  to  distinguish  itself  in  this 
way  is  the  "San  Francisco  Examiner." 

We  think  that  some  of  the  statements 
made  by  the  "San  Francisco  Examiner" 
are  a  little  more  idiotic  than  anything  we 
have  seen  previously  printed  in  this  line. 
After  telling  a  romance  about  a  locomo- 
tive which  persistently  lost  time  in  the 
beginning  of  a  trip  through  bad  steam- 
ing until  it  prevented  a  collision  by  fail- 
ing to  reach  the  place  where  a  lap  order 
had  been  given,  and  then  steamed  all 
right  after  the  other  train  had  been  met 
at  a  station,  it  goes  on  to  say: 

"Half  the  Western  locomotive  engi- 
neers have  had  a  heap  of  experiences  with 
tired  and  spunky  engines.  Now,  you 
may  laugh  at  that,  but  it's  a  fact.     I  have 


never  had  an  engine  yet  that  did  not  get 
tired  and  have  to  go  and  rest  in  the  round- 
house for  a  day  or  two,  when  it  would 
start  off  just  like  a  rested  coyote.  I  used 
to  have  an  engine  on  the  Iron  Mountain 
Railroad  that  would  get  tired  just  like  a 
child  once  in  a  few  months,  and  do  wdiat 
we  might,  coax  and  tease  it  as  best  we 
could,  it  would  not  make  time.  Give  it 
a  lay-off  in  the  roundhouse  for  two  or 
three  days,  and.  gosh!  how  it  would  take 
the  bit  in  its  teeth  and  just  go!  Once  when 
my  engine  was  getting  a  tired  spell  and  I 
had  been  losing  time  for  a  week,  I  was 
called  up  to  the  superintendent's  office  in 
Little  Rock,  Ark. 


coddle  and  work  over  the  machinery  as 
much  as  with  a  living  being.  Many  a 
in  engineer  will  stick  to  an  old, 
rickety  locomotive  after  it  has  become  so 
worn  and  old  as  to  be  dangerous,  because 
he  can't  bear  to  give  up  his  old  machine. 
I  suppose  the  monotony  of  the  dead  level, 
brown  and  barren  plains  and  the  hundreds 
of  miles  the  Western  railroad  men  travel 
without  seeing  a  village  or  even  a  huddle 
of  houses  makes  them  more  attached  to 
their  engines. 

"Old  Hank  Turley,  who  ran  on  the 
Central  Pacific  from  Ogden  to  Reno  for 
twenty-five  years,  would  never  sleep  any- 
where else  except  in  his  engine  cab  when 


STEAM   SAND  DRYER. 

"  'How  does  it  come  that  you  are  doing 
so  poorly  with  that  locomotive?'  said  he. 
'It's  the  best  we  have  down  this  way  and 
a  fine  one,  too.' 

"  'It's  tired,'  said  I,  'and  needs  a  rest.' 

"Well,  you  ought  to  have  seen  how  that 
man  haw-hawed  at  me.  He  thought  it  one 
of  my  jokes.  I  offered  to  bet  a  suit  of 
clothes  that  no  one  could  get  better  time 
out  of  her  than  I,  and  he  took  the  bet.  He 
put  old  Roger  Adams — a  great  engineer, 
by  the  way — on  in  my  place  one  day,  and 
the  engine  came  in  half  an  hour  late  with 
the  express  train  that  night.  Then  I 
begged  him  to  give  the  machine  a  simple 
rest  for  three  days.  The  Superintendent 
rode  in  the  cab  out  of  Little  Rock  with 
me  after  the  rest,  and  I  shall  never  forget 
how  surprised  he  looked  when  he  saw 
how  the  engine  slid  over  the  rails  that 
morning. 

"  T  never  would  have  believed  it.'  said 
he. 

"I  noticed  that  he  gave  lots  of  other  en- 
gines rests  after  that.  Barbers  tell  me  that 
their  razors  get  tired  the  same  way  some- 
times, and  that  a  rest  of  a  few  weeks 
makes  them  as  good  as  new. 

"As  a  rule,  the  locomotive  engineers  out 
here  in  the  Far  Western  States  and  Terri- 
tories think  a  good  sight  more  of  their 
engines  than  the  Eastern  engineers  do  ot 
theirs.  I  have  known  some  engineers  out 
here  who  have  as  much  affection  for  their 
engines  as  a  man  has  for  his  dog,  and  will 


he  was  out  on  the  road,  because  he  said 
he  knew  from  hundreds  of  experiments 
that  his  own  engine  wanted  constant  com- 
pany day  or  night  in  order  to  get  the  best 
speed  out  of  her.  He  told  me  that  he  had 
left  his  engine  alone  several  times  in  the 
roundhouse  at  night  just  to  prove  to 
himself  that  he  was  not  mistaken  in 
his  belief,  and  that  he  invariably  made 
poor  time  and  had  much  trouble  about 
the  machinery  for  several  days  there- 
after." 


A  large  passenger  engine  of  the  Colum- 
bia type,  which  the  Baldwin  people  built 
for  the  Chicago,  Burlington  &  Quincy 
about  eighteen  months  ago,  has  been 
taken  back  and  changed.  The  engine 
was  notable  for  having  a  particularly- 
large  firebox  and  combustion  chamber, 
34  inches  long.  The  grate  area  was  44.47 
square  feet.  In  service,  it  developed  that 
there  was  deficient  boiler  circulation, 
caused  by  the  long  combustion  chamber. 
Otherwise  the  engine  gave  excellent  ser- 
vice, and  was  a  particularly  good  steamer. 
A  much  smaller  firebox  has  been  applied 
to  the  engine  and  the  combustion  cham- 
ber left  off.  In  connection  with  this,  it  is 
interesting  to  note  that  the  Delaware, 
Lackawanna  &  Western  have  taken  the 
combustion  chamber  out  of  several 
Wootten  firebox  locomotives,  and  they 
find  the  circulation  is  improved. 
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Northern  Pacific  Ten -Wheel  Compound 
Engine. 

The  Schenectady  Locomotive  Works 
have  just  completed  two  ten-wheel  com- 
pound freight  locomotives  for  the  Nor- 
thern  Pacific  Railway,  from  designs 
winked  out  by  Superintendent  of  Motive 
Power  E.  M.  Herr,  in  consultation  with 
the  Schenectady  Locomotive  Worl 

Our  half-tone  is  a  picture  of  the  largest 
engines  of  this  type  thus  far  built.  I  hej 
are  two-cylinder  compounds  with  the  in- 
tercepting valve  of  the  builders,  which 
allows  the  engine  to  be  operated  as  a 
simple  or  compound  engine  at  pleasure. 
A  distinctive  feature  of  these  engines,  lies 
in  the  mammoth  boilers  which  furnish  a 
heating  surface  of  nearly  2,900  square  feet, 
and  the  large  use  of  steel,  cast,  forged  and 


Ten-whei 

Simpl ompound    Compound. 

'  I   ge — 4  feet  8;     ini  hi 

1  m  1   -Bituminou    coal 
<     .,,  in  ol  1  vim. !•  rs     II    I'  .  22  inches: 
I ..  I '  .  34  inches. 

Stroke — 26  inches. 

Horizontal    thickness    ol    pi  tons— 4J4 
and  s}4  inches. 

Diameter  of  piston  rods — 3^4  inches. 

Size   of    steam   ports— H.    P.,   20  x  2% 
ini  hes;  I.    P.,  -'.!  x  2'/s  inches. 

Size    of    exhaust    ports     II     P.,   20x3 
inches;  L.  P.,  23  x  3  inches, 

Size  of  bridges — \}i  inches. 

Kind  of  valves — Allen-American. 

Greatest  travel  of  valves — 6'/?  inchi 

Outside  lap  of  valves— IT.  P.,l*A  ini 
I      I'..  iJ/8  inches. 


ll  length  over  all- 61  feet  4</2  inches. 
Engine-truck       wheels,       diameter— 30 

Engine-truck  wheels,  kind — Standard 
steel  tire,  spoke  center. 

Adhesive  weight— 126.000  poi 

Wright  in  working  order— 172,500 
pounds. 

Total  weight  of  engine  and  tender— 
0  pounds. 

Driving  box  material— Cast  steel. 

Diameter  of  driving-axle  journals— 9 
inches  main;  F.  and  B.,  S'A  inches. 

Length  of  driving-axle  journals — 11 
inches. 

Diameter  and  length  of  main  crank- 
pin  journals — 6^4x6  inches. 

Diameter  and  length  of  side-rod  jour- 


III 

pressed,  in  order  to  keep  the  weight  of 
details  within  the  minimum,  and  thus  ob- 
tain the  liberal  heating  surface  with  a 
stated  weight. 

In  a  test  on  the  hill  at  Schenectady— an 
ideal  place  for  trying  the  power  of  an 
engine — one  of  these  ten-wheelers  de- 
veloped 1,200  horse-power  while  operat- 
ing as  a  compound,  and  gave  equally 
satisfactory  evidence  of  good  work  as  a 
simple  engine.  Some  interesting  particu- 
lars of  dimensions  and  fittings  are  given 
Inn  with: 


:avy  northern  pacific  ten- wheeler 

Inside  clearance  of  valves — H.  P.,  '. 
inch;  L.  P.,  54  inch. 

Lead  of  valves  in  full  gear — o. 

Kind  of  piston  rod  and  valve  stem  pack- 
ing— Jerome  metallic. 

Diameter  of  driving  wheels  over  tires — 
63  inches. 

Material  of  wheel  centers — Cast  steel. 

Driving-wheel  base — 14  feet  10  inches. 

Rigid  wheel  base — 14  feet  10  inches. 

Total  wheel  base — 25  feet  II  inches. 

Total  wheel  base  of  engine  and  tender — 
52  feet  Oj  2  inches. 


nals — Main  pin.  7  x  5*4  inches:  F.  and  B., 
5   j  x  4!  j  inches. 

Brakes,  driver — American,  air,  on  all 
wheels. 

Brakes,  water — Le  Chatelier. 

Brakes,  tender  and  train — Westing- 
house  automatic,  gl/z-inch  air  pump. 

Air  signal — Westinghouse. 

Safety  valves— Three  3-inch  Ashton 
pops,  two  open,  one  cam  lever. 

Insulation — Sail  Mountain  asbestos. 

Sanding  device — Dean's. 

Blow-off  cock — Mcintosh. 
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Brake  beams     Kewannee  reversible. 

Headlight— Star.  [6  inch  round  case. 

BOILER. 

Type — Extended  wagon  top. 
Material — Carbon  steel. 
Outside     diameter     at     small     ring — 70 
inches. 

Thickness  of  plates — 11-16,  J4,  ^,  9"lu 
and  ';■  inch. 

Horizontal  seams  Butt  joint,  sextuple 
riveted,  with  well  strips  inside  and  out- 
side. 

Circumferential  seams  -Double  riveted 

Firebox,  length — Inside,  120  3-16  inches 

Firebox,  width — Inside.  41  inches. 

Firebox,  depth — Front.  84  inches;  bade, 
71  inches. 

Firebox  material — Carbon  steel. 

Firebox  plates,  thickness — Sides,  5-16 
inch:  back.  5-16  inch;  crown,  3<T  inch; 
tube  sheets,  l/>  inch. 

Water  space — Front,  4;/  inches;   sides, 
to  4  inches  above  grate;  back,  3]      to 
4'  2  inches  at  crown. 

Fireb"  crown  staying — Radial  stay-.. 
I  r  s   inches  diameter. 

Firebox  staybolts  -Ulster  special  iron. 
1   inch  diameter. 

Tubes,  material  Charcoal  iron.  No.  12 
W.  G. 

Tubes,  number — 378. 

Tubes,  diameter — 2  inches. 

Tubes,  length  over  tube  sheets — 13  feet 
6  inches. 

Fire  brick,  supported  on  four  water 
tubes. 

Heating  surface,  tubes— 2,655.4  square 
feet. 

Heating  surface,  water  tubes — 32.1 
square  feet. 

Heating  surface,  firebox — 208  square 
feet. 

Heating  surface,  total — 2,895.5  square 
feet. 

Water  area — 34.22  square  feet. 

Grate,  style — Rocking. 

Ash  pan — Sectional. 

Exhaust  pipe — Single,  high. 

Exhaust  nozzles — 5J4,  5J/>  and  5^4 
inches  diameter. 

Smoke  stack,  inside  diameter — ]8  inches 
at  top,  16  inches  near  bottom. 

Smoke  stack,  from  rail  to  top — 14  feet 
1054  inches. 

Boiler  supplied  by  two  Sellers  Improved 
Class  M,  No.  io'^  Injectors. 

TENDER. 


Indicator  Diagrams  from  Northern  Pacific  Twelve-Wheeler. 


Frame,  kind — 10-inch  steel  channels. 

Truck — 4-vvheeled,  channel  iron,  center 
bearing;  side  bearings  on  back  truck. 

Wheels,  kind — Plate,  cast  iron. 

Wheels,  diameter — 33  inches. 

Journals,  diameter  and  length — 4',  x 
8  inches. 

Wheel  base — 15  feet  3  inches. 

Water  capacity — 4,350  United  States 
gallons. 

Coal  capacity — 9  (2,000-pound)  tons. 

Weight  of  tender,  empty — 37,800  pounds. 


Rev.  per  Minute. 

56 

Miles  per  Hour. 

9> 

Piston  Speed  in  Ft.  per  Min. 

280 

Steam  Pressure. 

200 

Horse  Power. 

818 

Work  done  by  L.  P.  Cyl. 

55-1' 

Throttle. 

Full. 

locomotive  Engineering 


No.  32 


Rev.  per  Minute. 

114 

Miles  per  Hour. 

Piston  Speed  in  Ft.  per  Min. 

Steam  Pressure. 

18.6 
195 

Horse  Power. 

904 

Work  done  by  L.  P.  Cyl. 

Throttle. 

Loc 

omot 

56.7* 

Full. 
oe  Engineering 

No.  JOJ 


Rev.  per  Minute.  102 

Miles  per  Hour.  16.7 

Piston  Speed  in  Ft.  per  Min.  510 

Steam  Pressure.  2°° 

Horse  Power.  "OJS 

Work  done  by  L.  P.  Cyl.  54? 

Throttle.  Full. 
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Rev.  per  Minute. 

Miles  per  Hour, 

Piston  Speed  in  Ft.  per  Min. 

Steam  Pressure. 

Horse  Power. 

Work  done  by  L.  P.  Cyl. 

Throttle. 


ZX2 
18.3 
56O 

■95 
1230 

Full. 
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In  connection  with  the  indicator  dia- 
grams hereby  shown,  it  will  be  noticed 
that  the  engines  develop  the  highest  horse 
powei  ever  shown  from  locomotives  run- 
ning under  60  miles  per  hour.  Writing 
about  the  diagrams,  Mr.  A.  J.  Pitkin, 
general  manager  of  the  Schenectady  Lo- 
comotive Works,  says:  Agreeable  to 
yours  of  the  15th.  we  are  pleased  to 
inclose  blueprints  of  indicator  diagrams 
taken  from  the  Northern  Pacific  twelve- 
wheel  compound  locomotives,  while  oper- 
ating on  the  grade  of  the  New  York 
Central  out  of  Schenectady  pushing 
freight  trains.  All  of  the  cards  shown, 
excepting  29  and  48,  were  taken  while  the 
locomotive  was  working  compound;  cards 
29  and  48  were  taken  while  the  engine  was 
working  as  a  simple  engine,  each  cylinder 
exhausting  into  the  atmosphere. 

i     §     g 

We  have  been  looking  up  particulars 
of  the  most  famous  run  made  with  rail- 
way trains,  and  we  are  convinced  that  the 
run  made  over  the  Chicago,  Burlington 
&  Quincy  from  Chicago  to  Denver  de- 
serves to  be  considered  the  most  extraor- 
dinary run  ever  made.  The  distance  from 
Chicago  to  Denver,  1,025  miles,  was 
covered  in  exactly  1,069  minutes  actual 
running  time.  This  was  only  a  small  frac- 
tion less  than  one  mile  a  minute  for  the 
longest  continuous  run  ever  made  by  any 
railroad  company.  A  notable  thing  about 
the  run  was  that  no  special  preparation 
whatever  was  made  for  the  trip.  The  vari- 
ous engines  that  pulled  the  train  were 
selected  as  those  most  convenient,  and  the 
crews  were  those  that  were  accustomed 
to  the  engines.  There  were  no  delays  from 
hot  boxes  or  any  other  cause,  and  it  looks 
as  if  trains  could  be  run  daily  over  that 
long  distance  and  make  the  time  of  that 
special  train. 
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Chuck  for  Facing  Nuts. 

A  nut  facing  chuck  possessing  more 
good  points  than  one,  to  excite  the  inter 
est  and  take  the  fancy  of  the  mechanic,  1 1 
shown  herewith,  engraved  from  a  print 
furnished  bj  Mr.  II.  A.  Fergusson,  as 
sistant  master  mechanic  of  the  Meadows 
shops  of  the  Pennsylvania  R.  K.  This 
chuck  is  so  original  in  its  make-up  that 
it  has  hut  few  things  in  common  with  the 
old  friend  of  our  youth  on  which  we 
wen  wont  to  maul  the  nuts  into  position, 
and   off  again   by   means   .,1    the   handle   of 

the  tool  post  wreni  h. 

Tins  chuck  embraces  five  separate  parts, 

namely:  the  bodj  bored  and  threaded  to 
fit  the  lathe  spindle,  the  mandrel  which 
carries  the  nut.  the  piano  convex   washer 


The    word    "hull),"    which    is    now    so 
much    U!  i  d,    and    has     10    many    subji 

which  tlier  word  properly  fits,  i    o 

semi  i aili oad  i »  igin,  and  ha  ■  been 
much  distorted  from  it  original  meaning. 
On  the  river  Tvne,  in  the  north  of  Eng- 
land, there  were,  in  early  days,  a  peculiar 
class  of  lighters  used  for  conveying  coal 
from  the  colliery  tramways  to  the  i  hip 
ping  stations.     The  men  win  i  in  inn<  d  these 

barges  were  i  ailed  "boolii  ,"  •■■  hi<  h  was 
the  ii-a  ih  i-'. mill  j  ...u  uption  of  the  word 

beloved.    The  "1 lies"  were  pi  obably  at 

first  the  beloved  ol  the  i  oal  ihippers,  but 
by  degrees  sentiment  changed,  and  the 
modern  word  "bully"  became  truly  ap- 
plicable to  the  men  who  1  the 
liar" 


For  Facing  Small  Size  Nuts 
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NUT  !■'  \t'ix<;   CHUCK. 


against  which  the  nut  is  held  when 
being  faced,  the  key  and  the  helical 
spring.  All  these  parts  are  used  for  all 
sizes  of  nuts,  except  the  mandrel  and 
washer,  as  shown  in  detail,  which  are 
made  for  the  various  nuts  and  used  in  one 
chuck.  The  mandrels  are  made  a  loose 
fit  in  the  nut,  which  is  run  on  easily,  and 
brought  up  tight  on  the  thread  and  washer 
by  a  tap  on  the  key,  and  as  easily  removed 
after  facing;  the  function  of  the  spring 
being  to  force  the  mandrel  out  and  free 
the  nut,  when  the  key  is  hacked  out,  and 
since  the  fit  between  the  nut  and  mandrel 
is  on  only  one  inclined  face  of  all  the 
threads  the  nut  is  loosened  at  the  same  in- 
stant that  the  stress  is  taken  off  the  key. 
This  chuck  which  brings  the  faces  of  a 
nut  parallel  with  each  other,  and  also 
square  with  the  thread,  was  designed  hv 
Mr.  A.  J.  Kline,  foreman  at  the  Mead- 
ows  shops. 


Different  Ways  of  Expressing  Qrades. 

The  subjoined  table,  in  which  grades 
are  expressed  in  three  values,  will  be 
found  convenient  for  reference.  In  the 
left  hand  column  is  given  the  percentage 
of  a  grade,  advancing  by  one-tenth  of  one 
per  cent.,  from  o.i  to  6  per  cent.,  inclusive, 
which  will  cover  all  ordinary  cases,  al- 
though there  are  some  few  grades  of  a 
higher  percentage  where  adhesion  is  de- 
pended on  to  haul  the  load. 

The  middle  column  gives  the  rise  in 
feet  per  mile,  and  the  right  hand  column 
shows  the  number  of  feet  to  one  foot  rise. 
With  the  upper  line  for  an  example,  we 
have  a  grade  of  one-tenth  of  one  per  cent., 
and  this  is  equal  to  five  and  twenty-eight 
hundredths  feet  per  mile,  and  also  equal 
to  one  foot  in  one  thousand  feet,  or  one 
in  one  thousand. 

Such  a  table  will  be  of  great  benefit  to 
many  who  are  not  well  up  in  the  technics 


of  grades,  in  helping  to  an  understanding 

of   the   different    ui'thod,   of   reference   to 
ibject;  to  those  it  is  specially  com 
mended.     It  will  also  be  found  useful  by 
the  engineer   win  n    mil  ing   calculal 
particularly   those   pertaining   to  ti 
of  loi  one, lives  on  gra. 
Different  Ways  of  Designating  Grades  in 
Equivalents. 


Per  Cent, 
of  Grade. 

J 

Rise  in  Feet 
per  Mile. 

528 

Length  of  Grade 
to  1  Foot  Rise. 

1000 

.2 

10.56 

500 

.3 

.4 

15.84 
21. 12 

333. 33 
250 

5 

264 

200 

.6 

31.68 

166.66 

.7 
8 

3696 
42.24 

142  85 
125 

.9 

47  52 

111.11 

J. 

.1 
.2 

52.8 

58.08 

6336 

100 
91. 
83.33 

3 

68.64 

7692 

.4 

73.92 

71.42 

.5 

79.2 

66  fab 

fa 

84.48 

62.5 

.7 

89.7fa 

58.82 

8 

95.04 

5555 

.9 

100.32 

52.63 

2. 

1056 

50. 

.1 

110-88 

47.61 

.2 
3 

1(6.16 

121.44 

45.45 
4347 

.4 

126.72 

41.66 

.5 

132. 

40. 

fa 

137.28 

3846 

.7 

142.56 

37.03 

.8 

147.84 

35.71 

.9 

153. 12 

34.48 

3. 

158.4 

33  33 

.1 

163.68 

32.25 

.2 

168.96 

3125 

3 

174.24 

30  30 

.4 

179.52 

29.41 

.5 

184.8 

28.57 

6 

190.08 

27.77 

.7 

195.36 

27.02 

.8 

.9 

200.64 

205.92 

2631 
25.64 

4. 

211.2 
216.48 

25. 

.1 

24.39 

.2 

221.76 

23.8 

.3 

227.04 

2321 

.4 

232.32 

22.72 

.5 
.fa 

237.6 
242.88 

22.22 
21.73 

.7 

248. 16 

::  :: 

.8 
.9 

253.44 
258.72 

2083 
2040 

5. 

264. 

20. 

.1 

269. 2S 

19.6 

.2 

274.5b 

19.23 

.3 

279.84 

1886 

.4 

285.12 

IS  51 

5 

290.4 

IS  IS 

•  fa 

295.68 

17.85 

7 

300.9b 

17.54 

.8 

306.24 

17.24 

-9 

311.52 

\6M 

6. 

316.8 

1666 
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Car  Department 


A  New  Dust^(iuard. 

The  dust  guard  shown  in  our  illustra- 
tion is  one  devised  by  Mr.  Tlios  H.  Sym- 
ington, M.  E.,  Ass't  Supt.  of  the  Rich- 
mond Locomotive  Works,  who  has  given 
much  thought  to  the  need  of  a  device  that 
could  justly  claim  the  title  of  dust  guard. 
It  is  extremely  simple,  and  by  its  record 
in  service  furnishes  Battering  evidence  not 
only  of  efficiency  in  excluding  dirt  from 
the  journal  but  of  staying  qualities  as  well. 

This  dust  guard  is  made  of  a  combina- 
tion of  four  pieces,  namely,  felt,  a  plate  of 
i  -  16-inch  iron,  a  fiber  ring  and  '/$  inch  steel 
wire  spring.  The  felt  is  first  put  in  the 
guard  slot  of  the  box,  against  the  front 
wall:  the  iron  plate  having  a  hole  through 
it  1-16  inch  larger  than  the  dust  guard 
bearing   is   next   placed   against   the   felt. 


SYMINGTON'  DUST  GUARD. 

and  the  fiber  ring  and  spring  are  then  put 
in  place,  the  ring  first  being  opened  1-16 
inch  by  means  of  a  wedge  which  is  re- 
moved after  the  ring  is  in  place  in  the 
box.  A  part  of  the  spring  is  bent  rectan- 
gular so  as  to  remain  in  a  constant  posi- 
tion in  the  box,  the  object  of  which  is  to 
have  the  hooked  end  of  the  coil  engage 
with  the  opening  in  the  ring  and  hold  the 
slot  always  at  the  top;  this  opening  is  two 
inches  long,  allowing  the  ring  to  close  $4 
inch  in  diameter  as  wear  takes  place.  The 
spring  bearing  on  the  inclined  face  of  the 
ring  has  the  tendency  of  closing  the  ring 
and  thus  take  up  all  wear  between  it  and 
the  axle.  The  iron  plate  meeting  the  axle 
on  the  opposite  side  of  the  opening  in  the 
ring,  makes  a  joint  that  is  tight  at  all 
points. 

After  18  months'  continuous  running  an 
examination  of  the  axle  failed  to  reveal 
any  signs  of  contact  by  the  parts;  the  hole 
in  the  plate  showing  only  1-64  inch  larger 


CONDUCTED   BY   O.  H.  REYNOLDS. 

than  when  first  applied.  The  journal 
bearings  were  weighed  before  and  after 
this  test  and  a  saving  of  46  per  cent,  in 
wear  was  found  over  an  ordinary  dust 
guard  on  the  same  truck. 

In  the  field  of  rolling  stock  engineering 
there  has  been  few  riper  openings  for  in- 
telligent experiment  than  along  these 
lines.  The  miserable  makeshifts  used  as 
dust  guards,  owe  their  existence  to  the  fact 
that  they  cost  practically  nothing, and  they 
will  be  hard  to  displace  as  long  as  the 
purchasing  agent  insists  on  putting  the 
price  of  the  freak  against  an  article  that 


There  was  no  mention  in  this  paper  of 
another  and  equally  important  phase  of 
wheel  mounting,  that  is,  the  necessity  of 
having  the  centers  of  the  journals  an 
equal  distance  from  the  vertical  tangent 
of  the  throat  curve  in  the  flanges  when 
the  latter  are  brought  to  gage,  but  the 
text  and  also  the  discussion  that  followed 
was  confined  to  the  evil  effects  produced 
on  frogs  and  guard  rails,  by  incorrect  di- 
mensions between  and  over  wheel  flanges. 
We  desire  to  call  attention  to  the  fact  that 
the  same  direful  results  can  be  just  as 
easily   obtained    with   the   so-called    ideal 


SYMINGTON  DUST  GUARD. 


is  built  on  correct  principles  and  cannot 
be  made  for  nothing,  because  it  is  right 
mechanically. 


Gages  for  Mounting  Wheels. 

At  the  meeting  of  the  New  York  Rail- 
way Club,  held  February  18,  1897,  there 
was  an  interesting  and  instructive  paper 
read  on  the  "Correct  Method  of  Gaging 
and  Mounting  of  Wheels,"  by  Mr.  George 
Tatnall;  the  paper  showing  clearly  the 
disadvantages  and  troubles  ensuing,  with 
the  present  wide  diversity  from  uni- 
formity in  thickness  of  wheel  flanges,  and 
also  the  danger  to  wheels  and  frogs  by 
the  cause  named,  as  well  as  by  the  variable 
distance  between  inside  of  flanges. 


conditions,  as  by  the  most  hap-hazard 
pairing  of  wheels  by  flanges  of  unequal 
thickness  and  careless  gaging. 

This  can  be  shown  without  a  diagram  if 
we  take  any  distance,  4  feet  5^2  inches  be- 
tween flanges,  and  4  feet  8  inches  between 
points  of  tangency,  which  will  give  a 
flange  thickness  of  1%  inches  at  that 
point,  a  dimension  that  is  in  harmony 
with  the  Master  Car  Builders'  standard 
wheel  flange.  If  now  the  wheels  are 
mounted  in  accordance  with  the  above 
figures,  and  the  distance  between  centers 
of  journals  is  6  feet  3  inches,  we  have  a 
distance  of  g]A  inches  from  the  center  of 
each  journal,  to  the  tangent  of  the  flange 
throat  when  the  wheels  are  on  the  axle 
centrally  with  reference  to  the  rail   gaffe 
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and  i  enters  of  journals,  and  j  i  inch  i  li  ai 
ance   between    each    side   ol    flange,   and 
guard  rails  spaced  l-)4  inches  apart. 

It  is  not  difficult  to  see  that  the  gage  of 
these  wheels  can  be  4  feet  8  inches  and 
still  measure  g]4  inches  from  the  center 
of  one  journal  to  the  point  we  have  se- 
|(  ,  Oil  1  hi  I  In  llin  Ml  .mil  111  1  null.,  li  mil 
and  to  like  points  on  tin-  opposite  win  1  I 
and  journal.  This  status  of  things  causes 
one  flange  to  be  away  from  the  rail  Mi 
inch  and  its  mate  to  be  against  the  rail, 
which  conditions  arc  "ideal"  for  a  thin 
flange  if  it  abstains  from  mounting  the 
rail  long  enough  to  get  tin-  wear  to  re- 
duce it. 

Having  once  been  called  upon  to  diag 
nose  a  case  of  cut  flanges,  not  so  many 
years  ago,  we  found  an  exact  counter- 
part to  the  situation  cited  above,  and  tin- 
cost  of  treatment  has  since  prevented  a 
repetition  of  the  malpractice  on  the  road 
where  it  occurred.  The  M.  C.  B.  Asso- 
ciation have  a  recommended  practice  for 
"gage  for  locating  wheels  equidistant 
from  center  of  axle,"  adopted  by  letter 
ballot  in  1896.  It  is  designed  to  take  ac- 
count of  the  point  we  advocate  by  getting 
the  wheels  central  with  the  centers  of  the 
journals,  working  from  the  center  of  the 
axle.  It  is  a  step  in  the  right  direction, 
but  it  gages  between  wheels  without  re- 
gard to  flange  or  track  gage,  which  is  the 
contrary  to  our  holding,  notwithstanding 
an  edict  from  the  M.  C.  B.  Association 
has  pronounced  it  the  proper  point  to 
gage  to.  If  there  is  any  advantage  in  a 
given  lateral  clearance  in  reducing  wear 
on  flanges,  then  from  the  outside  of  the 
flange  to  the  center  of  the  journal  are 
plainly  the  points  to  have  in  correct  ad- 
justment, when  mounting  wheels,  letting 
the  small  variation  in  flange  thickness  be 
provided  for  on  the  guard  rail  side. 

§  $  € 

Automatic  Pressure  Recorder  for  a 
Wheel  Press. 

One  of  the  best  of  the  late  devices  to 
hold  in  check  the  tendency  to  error  ever 
present  in  press  fits,  is  the  automatic 
pressure  recorder,  designed  by  Mr.  E. 
A.  Williams,  mechanical  superintendent 
of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Railway,  and  in  use  on  the  wheel 
presses  of  his  shops  at  Minneapolis.  By 
its  unerring  record  the  man  who  makes 
the  fit  between  wheel  and  wheel  seat  is 
under  constant  surveillance;  he  can  go 
neither  beyond  nor  inside  of  the  estab- 
lished limits  for  pressure,  for  there  is  a 
silent  accuser  that  knows  not  how  to  pre- 
varicate, and  its  story  goes  as  a  perma- 
nent record  of  all  faults  in  the  fit. 

The  arrangement  is  used  in  connection 
with  the  regulation  gage  for  hydraulic 
pressures,  and  is  mounted  on  the  same 
pipe  with  the  latter,  so  that  the  pressures 
are  received  simultaneously;  aside  from 
this  there  is  nothing  in  common  between 
the  recorder  and  the  gage.     The  recorder 


1  om  ists  of  a  cj  lindcr  2j4  inches  in 
ameter,  which  contains  a  helical  spring 
ft  inch  squan  io  ei  tion  .  the  spring 
being  seated  on  the  top  of  a  54-inch  pis- 
ton, which  is  Been  to  be  flangi  d  to  receive 
it  and  which  is  in  communication  with  the 

press  ram  by  means  of  a  ,',  -i  1  n  li  hole. 
From  the  spring  seat  there  is  an  arm  ex- 
tending out  to  the  pencil  mechanism  of  a 
Boyer  speed  recorder,  moving  the  p'  n<  il 
as  the  spring  is  compressed  or  extended. 


v.ln'  li    ha     ''h   a   pawl,  and 

through  it  moving  a  ratchet  and  the  paper, 
and  pn  paring  the  latter  for  a  new  record. 
It  is  seen  that  the  motion  is  an  intermit- 
tent one,  but  it  ensues  at  the  right  time 
and  gives  no  opportunity  to  pad  the  re- 
tui  11  .     It  is  an  ingem  1  puts 

.hi  old  timer  in  a  reminiscent  mood,  re- 
calling the  shade  of  the  old  screw  press 
with  its  hand  levers  and  muscle  for  motive 
1  .  where  the  only  gage  tc  determine 


,.-lJi«3 
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AUTOMATIC   PRESSURE  RECORDER. 


Mounted  on  the  two  spools  of  the  speed 
recorder  is  the  usual  continuous  roll  of 
paper,  but  divided  into  spaces  represent- 
ing tons  and  fractional  parts  of  same,  so 
as  to  give  a  registry  in  agreement  with 
that  on  the  gage.  Movement  is  imparted 
to  the  paper  by  means  of  the  arm  that 
actuates  the  pencil,  referred  to  above,  and 
this  is  done  when  pressure  is  released 
from  the  ram,  the  spring  then  returning 
to  its  normal  position  in  the  cylinder,  and 
when  going  down  engaging  with  a  lever 


when  a  fit  was  tight  enough,  was  the 
ability  of  four  strong  men  to  pull  the 
wheels  on  by  their  united  efforts  on  the 
levers.  Tin  shims  or  center  punching  on 
the  axle,  alternating  with  draw  filing  and 
repeated  trials,  was  the  practice  in  getting 
a  pair  of  wheels  home.  Split  hubs  some- 
times showed  up,  but  a  loose  wheel,  never, 
and  the  man  that  could  come  nearest  to 
the  rupture  and  keep  within  the  dead  line, 
was  regarded  as  little  short  of  perfection 
with  the  calipers. 
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Early  Motor  Cars. 

Since  road  motor  carriages  have  been 
made  more  or  less  of  a  success  within  the 
last  few  years,  there  is  an  impression 
among  many  people  that  this  is  an  en- 
tirely new  form  of  transportation.  In 
this  connection,  it  is  worthy  of  mention 
that  in  i8.v+  there  was  a  line  of  steam  road 
carriages  run  very  successfully  between 
C.lasgou  and  Paisley  for  several  months. 
There  was  nothing  the  matter  with  mak- 
ing the  carnages  a  permanent  success,  ex- 
cept  that  the  interests  centered  in  horse 
transportation  threw  so  many  obstacles 
in  the  way  of  the  steam  carriages  that  they 
were  finally  abandoned. 

These  carriages  were  the  most  success- 
ful method  of  suburban  travel  in  their 
day.  for  they  made  a  trip  of  yl/2  miles  in 
45  minutes,  making  stops  wherever  pas- 
sengers wanted  to  get  on.  The  horse 
omnibus  men  dealt  very  unfairly  with  the 
steam  carriages,  and  threw  rocks  and 
other  obstacles  on  the  road  to  cause  acci- 
dents In  this  they  were  finally  success- 
ful, and  a  steam  carriage  was  overturned, 
which  caused  the  death  of  one  man.  The 
Court  of  Sessions,  a  most  conservative 
body  in  Scotland,  were  opposed  to  any- 
thing that  savored  of  progress  out  of  the 
beaten  track,  and  they  made  the  accident 
to  the  steam  carriage  an  excuse  for  order- 
ing their  employment  to  be  stopped. 
That  ended  for  the  time  a  very  promising 
method  of  improving  suburban  transpor- 
tation. 


6 
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Compressed  Air  in  Painting  Railway 
Equipment. 

The  meeting  of  the  New  England  Rail- 
road Club,  of  February  9th,  was  one  of 
special  interest  to  the  car  painter,  and 
will  be  spread  on  the  records  of  the  club 
as  one  of  the  most  profitable  sessions  of 
the  organization,  for  the  reason  that  the 
information  brought  out  is  not  based  on 
opinion,  but  is  the  practical  result  of  in- 
vestigation by  masters  of  their  profession, 
to  determine  if  there  was  economy  in  the 
spraying  of  paint  as  against  brush  meth- 
ods. 

All  of  the  papers  read  on  this  topic 
were  of  the  ablest  possible  character.  We 
quote  from  that  of  Mr.  W.  O.  Quest. 
Master  Car  Painter  of  the  Pittsburg  & 
Lake  Erie  Railroad,  who  has  thrown  a 
strong  comparative  light  on  the  saving  to 
be  effected  by  the  spray  process. 

"The  theme  of  our  paper  is  to  be  based 
upon  the  giving  of  our,  practical  experi- 
ence; wherein  we  are  to  state  in  detail 
the  advantages,  if  any,  the  economy  of 
practice,  the  possible  future  scope  of  prac- 
tical uses,  etc.,  where  utilizing  machinery, 
operated  with  compressed  air.  versus  the 
paint  brush  on  certain  grades  of  work  in 
the  railway  car  painting  departments.  As 
an  associated  railway  foreman  of  car 
painters,  we  claim  to  assure  you  that  it 
affords  us  a  great  deal  of  satisfaction  to 
be  in  a  position  to  respond  to  your  call 
for  data  on  a  matter  which,  we  think,  in 


the  near  future  will  prove  both  important 
and  interesting  to  those  wdio  are  in  an 
official  way  identified  with  the  business  of 
car  and  locomotive  painting. 

"In  our  version  we  will  endeavor  to 
demonstrate  to  you,  through  backing  up 
our  statements  with  vouched-for  figures, 
that  the  claim  that  paint  can  be  sprayed 
on  work  in  a  first-class  manner  without 
the  use  of  the  brush  is  not  the  flight  of 
an  enlivened  imagination,  but  it  is  an  ac- 
tual, practical  fact,  which  time  will  prove. 
Time  and  investigation  will  prove  that 
with  a  perfect  atomizing  device,  the  spe- 
cial classes  of  work  executed  with  it  will 
equal,  if  not  surpass,  that  done  with  the 
brush,  especially  when  compared  with 
that  applied  on  work  with  the  brush, 
and  where  cheap  labor  is  employed  and 
done  under  hurried  methods  commonly 
practiced  to-day.  Investigation  will  also 
prove  that  where  paint  is  thoroughly 
atomized,  it  is  possible  to  show  a  saving 
of  material  over  that  of  the  brush  practice. 

"We  are  also  ready  to  assume  the  posi- 
tion that  a  heavier  bodied  coat  of  paint 
cannot  be  applied  with  the  brush  than  can 
be  put  on  with  the  spraying  machine; 
from  the  fact,  if  it  be  so  desired,  the 
syphon  sprayer  can  be  made  powerful 
enough  to  lift  and  perfectly  atomize 
either  a  lead  or  metallic  mixed  paint 
weighing  16  pounds  to  the  gallon,  with- 
out detracting  from  the  appearance  or 
drying  qualities  of  the  work;  in  fact,  will, 
in  our  estimation,  look  better  than  hurried 
painting  done  with  the  brush,  where  us- 
ing a  similar  heavy-bodied  paint,  which 
under  such  circumstances  is  rarely,  if 
ever,  brushed  out. 

We  will  further  call  your  attention  to 
the  fact  that  a  perfectly  atomized  spray 
on  paint  will  almost  instantaneously  reach, 
cover  up  and  consequently  protect  a  car's 
most  complicated  structural  parts.  It 
penetrates  the  rough  beaded  work,  the 
open  joints  through  shrinkage  of  the 
sheathing,  the  crevices  and  other  dis- 
figurements usually  met  with  where  paint- 
ing the  new  and  repainting  the  old  railway 
freight-car  equipment.  In  refutation  of 
existing  doubts  in  circulation,  w:e  will  ask 
you  to  accept  the  evidence  of  the  close 
observation  made  by  us  from  time  to  time, 
of  some  sprayed  freight  cars  and  other 
large  surface  work  done  by  the  Pittsburg 
&  Lake  Erie  Railroad  Company,  in  the 
beginning,  convincing  us  that  the  results 
from  a  standpoint  of  durability  will  not 
suffer  on  the  score  of  the  fact  that  the 
paint  was  not  applied  with  the  brush. 

We  will  also  advance  the  theory  that  wc 
will  be  safe  when  we  express  the  belief 
that  the  operation  of  a  perfect  atomized 
painting  apparatus  will  not  injure  the 
health  of  the  operator,  if  the  proper  pre- 
cautionary measures  are  taken.  The  safe- 
guard we  would  suggest  against  this  pos- 
sibility is  to  use  nothing  but  a  perfect 
atomizing  device,  which  should  be  worked 
to  its  full  capacity  with  a  sufficient  air 
pressure  to   force  the   paint   clear  of  the 


nozzle  on  the  work  without  dripping. 
The  much  objected  to  white  spray,  which 
is  always  perceptible  during  the  spraying 
operation,  will  on  investigation  prove  to 
be  nothing  worse  than  volumes  of  dis- 
charged surplus  air,  which  becomes 
vaporous  on  forced  release,  from  the  fact 
of  air  being  so  much  lighter  than  the 
heavier  atoms  of  paint  which  is  ejected 
with  great  force  ahead  on  the  work,  and 
not  back,  as  has  been  claimed,  in  the  face 
of  the  operator. 

This  being  the  fact,  we  would  judge 
there  need  be  no  danger  apprehended  in 
a  health  sense,  through  the  use  of  the 
pneumatic  paint  sprayer  when  properly 
operated.  Deeming  the  above  summary 
a  sufficient  introduction  for  the  paint- 
spraying  issue,  we  will  now  proceed  to 
take  up  the  question  of  the  comparative 
cost  of  paint  used,  the  utility  of  the  inno- 
vation, etc.  Following  is  the  cost  of 
the  work  done  in  the  Pittsburg  &  Lake 
Erie  Company's  freight  yard  during  the 
period  the  spraying  appliance  was  in  op- 
eration. We  will  compare  the  time  and 
labor  cost  of  sprayed  work  with  that  ot 
time  and  cost  of  work  done  with  the 
brush,  wdien  employing  labor  under  the 
piece-price  system:" 
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Box 

Coke 

Flat 

Trucks — all  Cars. 
Roof  only — Box. . 

This  excerpt  from  one  of  the  live  papers 
on  the  subject  affords  the  proper  data 
from  which  to  judge  the  actual  worth  of  a 
proposition.  The  dollars  and  cents  in  the 
table  are  the  factors  that  count  in  the 
problem,  and  the  results  illustrate  the 
value  of  club  work  when  pitted  against  in- 
dividual effort. 


A  Car-Seat  Dust  llxtractor. 

One  of  the  best  devices  for  getting  dust 
out  of  a  car  seat  and  frame  is  shown  in 
the  engraving  herewith.  It  is  one  of 
Master  Mechanic  Stewart's  schemes  at  the 
Huntington  shops,  original  there,  and,  a 
far  as  we  know,  not  in  use  on  any  other 
road  than  the  Chesapeake  &  Ohio. 

It  consists  of  a  wooden  frame  gotten 
up  on  the  general  lines  of  a  saw  table,  ex- 
cept that  it  has  an  open  top,  which  is 
filled  in  with  a  series  of  wooden  bars  lJ4 
inches  square,  which  are  supported  on  a 
cross-bar  at  each  end  of  the  machine,  and 
each    bar    held    down    by    a    small    coiled 
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Standard    Hight   of   Drawbars   on 
Freight  Cars. 

The  fog  that  has  long  enveloped  the 
exact  import  of  the  in  trui  tions  referring 
to  the  hight  of  drawbar-.,  as  named  bv 
the    American    Railway    Association,    has 

at  last  lifted,  as  will  bi  een  by  thi  follow- 
ing circular  under  date  of  February  23, 
1897,  recently  received  from  Mr.  Edw. 
A.  Mosely.  ecretary  of  the  Interstate 
Commerce  Commission,  Washington,  D. 
C: 

"Attention  having  been  called  to  an 
apparent  mi  undei  landing  among  many 
of  the  carriers  engaged  in  interstate  com- 
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spring.     On  top  of  the  bars  is  a  fine  slat- 
work  to  carry  the  seat  and  frame. 

There  is  a  pulley  at  each  end  of  the  ma- 
chine, actuating  a  shaft  on  which  is  placed 
a  series  of  small  collars  having  three  lugs 
of  equal  length  on  the  periphery,  whose 
province  is  to  kick  the  bars  and  seat  up- 
ward, and  cause  as  much  unrest  in  the 
mechanism  as  possible.  The  collars  are 
placed  on  the  two  shafts  so  as  to  time  the 
raising  of  the  bars  with  an  utter  disregard 
to  uniformity  of  movement,  as  will  be  seen 
by  reference  to  the  engraving.  The  motion 
is  decidedly  serpentine,  and  is  likely  to 
cause  sea-sickness  to  any  one  who  tries  to 
trace  its  devious  ways,  but  it  knocks  the 
dust  out  of  the  seat  and  springs,  and  thus 
accomplishes  the  purpose  for  which  it  was 
built. 


merce  as  to  the  precise  meaning  of  lan- 
guage used  by  the  American  Railway  As- 
sociation, acting  under  authority  con- 
ferred by  section  5  of  the  Act  of  March 
2.  189.3,  ■"  fixing  the  standard  hight  of 
draw-bars,  and  the  variations  to  be  al- 
lowed therefrom  as  between  empty  and 
loaded  cars,  the  Association  has.  at  the 
suggestion  of  the  Commission,  stated  its 
understanding  in  regard  to  the  standard 
hight  of  drawbar  required  for  freight  cars 
of  standard  gage  to  be  as  follows: 

"The  standard  hight  of  drawbars  for 
freight  cars  measured  perpendicular  from 
the  level  of  the  tops  of  rails  to  center  of 
drawbars  is  34$^  inches,  with  no  greater 
variation  allowable  than  3  inches,  mini- 
mum hight  31$^  inches.  By  center  of 
drawbar    is    meant    the    horizontal    line 
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drawbar  shank. 
Thirty-four    and    one  half    inches    is   the 
Standard    bight,    from    which    there    can 
only  be  a  variation  of  3  inches  downward. 
"Thi  with  the  interpretation 

hitherto  announced  by  the  Commission, 
and  any  departure  from  this  standard  is  a 
failure  to  comply  with  the  law." 

$     $    i 

A  Box  Car  as  a  Dry-Kiln. 

A  dry-kiln  for  lumber  was  badly  it 
at  the  Chesapeake  &  Ohio  shops,  Hunt- 
ington, W.  Va.,  and  all  requirements 
were  met  by  taking  an  old  40,000-pound 
box-car  body  and  utilizing  it  for  drying 
purposes. 

The  car  is  fitted  with  iJ4-inch  steam 
pipes,  laid  on  the  floor;  upon  the  latter, 
lumber  is  piled  to  the  full  capacity  of  the 
car  body,  and  steam  turned  on.  It  re- 
quires about  two  weeks  to  put  a  carload 
of  lumber  in  a  passable  condition  for  the 
mill.  This  furnishes  a  most  convincing 
lesson  in  expedients,  that  cannot  but  be 
of  use  to  other-  similarly  situated,  pro- 
vided  a  steam  supply,  adequate  to  the  de- 
mand, is  available. 

%   ■       % 
No  Right  to  Make  Patented  Article?. 

An  impression  prevails  largely  that  any 
one  has  the  right  to  build  or  make  a 
patented  device  for  his  or  her  own  use,  but 
it  is  not  needless  to  state  that  this  is 
erroneous,  for  very  many  persons  have 
done,  are  doing,  or  contemplate  doing  this 
very  thing.  A  machinist  sees,  for  ex- 
ample, a  tool,  large  or  small  in  a  supply- 
store  and  finds  that  the  price  is  more  than 
he  wishes  to  pay.  He  takes  a  mental 
noti  of  the  device  and  makes  one  himself. 
with  the  mistaken  view  that  as  it  is  not 
sold  by  him.  or  offered  for  sale,  he  does 
not  infringe  upon  the  patentee's  rights. 
He  does,  however,  and  is  liable  to  the 
inventor  and  to  the  law  for  royalty  and 
trespass.  Suppose,  as  is  often  the  case. 
an  inventor  contrives  some  simple  affair 
which  is  of  great  utility  in  domestic  af- 
fairs and  can  be  made  readily  by  anyone 
in  a  short  time.  It  is  easy  to  see  that  in  a 
large  city,  hundreds  of  persons  may  make 
the  device  for  their  own  use.  thereby  de- 
priving the  inventor  of  his  privilege.  Do 
not  meddle  with  patented  devices  in  any 
way.  either  by  imitating  or  actually  con- 
structing them.  It  will  be  found  expen- 
sive if  the  infringer  is  detected. — "The 
Engineer."  X.  Y. 


Clinton  B.  Conger,  traveling  engineer 
of  the  Chicago  &  West  Michigan  Rail- 
road, and  the  author  of  the  well-known 
little  book,  "Air-Brake  Catechism."  has 
revised  this  book  and  added  sixteen  pages. 
Mr.  Conger's  catechism  plan  has  done  a 
great  deal  to  familiarize  engine  and  train- 
men with  the  brake  apparatus,  and  we  are 
glad  to  see  that  the  new  edition  is  the 
twelfth  thousand  of  these  books  sold. 
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Practical  Letters  from  Practical  iVl 


en, 


Locomotive  Boiler  Tools. 
Editors: 

The  sketches  inclosed  herewith  repre- 
sent some  tools  we  have  devised  for  boiler 
work.  Fig.  i  shows  an  adjustable  tool  for 
boring  flue  holes  in  flue-sheets.  In  the 
construction  of  this  the  best  tool  steel  is 
used,  and  the  bar  A  A  is  turned  as  in  Fig. 


Opposite  each  other  to  a  depth  of  -,»,  inch 

and  two  grooves  are  then  planed  or  milled 

ceive   two  pieces  of   "s-inch   square 


grinding,  as  shown  in  the  sectional  view 
at  N  N.  They  are  made  with  a  slight 
bevel  at  X  X,  so  as  to  start  a  cut  under 
any  scale.  The  screws  B'  B',  through 
collar  D',  are  for  adjusting  the  cutters  to 
an  equal  depth.  Extra  cutters  of  variable 
diameter  fit  the  same  head,  making  it  an 
easy  matter  to  change  from  one  size  to  an- 
other. The  holes  in  flue  sheet  to  receive  the 
tit  A."  must  be  sized  by  a  reamer,  so  as  to 
have  a  fit  at  B"  B" .  This  tool  acts  in  op- 
eration much  like  a  twist  drill;  takes  a 
good  cut  and  keeps  to  size.  It  has  never 
given  the  least  trouble. 

Fig  3  is  an  adjustable  tool  for  dry-pipe 
holes    in   the   front   flue  sheet.     The   bar 


D 


D 


Fig.  2 
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steel  for  cutters  which  are  applied  in  the 
rough,  as  shown  at  C  C,  in  Fig.  I.  Two  oil 
es  are  put  in  at  /'  /',  Fig.  2.  Part  /.. 
Fig.  I,  is  chipped  and  dressed  down  for 
clearance,  leaving  /'  /•'  on  opposite  side- 
as  shoulders  for  the  cutters  R  R  to 
bear  against  and  prevent  chattering,  bend- 
ing or  breaking  while  in  operation. 

Parts  C  H  and  K.  Fig.  i,  are  finished, 
and  the  end  K  is  hardened,  after  which  the 
collar-  /»'  and  D"  are  shrunk  on  and  the 
tool  given  whatever  finish  is  desired 
The  cutters  are  fastened  by  the  set-screws 
.V.  The  ends  R  R  are  turned  about  one 
inch  in  length  and  to  the  required  diam- 
eter,   after    which    tl  finished    by 
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.  /  .  /  is  cast-steel,  and  the  sliding  piece 
B  B  is  made  of  axle  steel.  The  sketch  ex- 
plains its  construction.  To  use  the  tool, 
a  2-inch  hole  is  drilled  in  the  flue-sheet 
to  receive  the  tit  C,  after  which  a  groove 
is  cut  to  the  diameter  of  the  dry-pipe  with 
the  cutter  D,  but  not  quite  through  the 
sheet;  the  cutter  D  is  then  removed,  and 
the  bevel  cutter  F  takes  its  place.  The 
boring-bar  is  then  let  down  with  E  close 
to  the  sheet,  so  that  all  lost  motion  is  taken 
up  between  E  and  the  top  of  drill-press 
spindle.  The  sliding  piece  B  B  is  then 
adjusted  and  the  bevel  tool  put  in  opera- 
tion by  feeding  down  the  cutter  F  by  hand, 
by  means  of  the  set-screw  X. 

By  handling  the  tool  as  described,  the 
cutter  will  make  a  nice  clean  and  smooth 
bevel  seat  to  receive  the  dry-pipe  joint. 
After  this  is  made,  the  cutter  P  replaces 


the  cutter  F,  and  the  groove  is  cut  until 
the  center  blank  drops  out,  and  thus  fin- 
ishes the  hole. 

J.    A.    ElSENAKER. 

Ehi/ira,  X.   Y. 

§      i      & 

Joy's  Valve  Gear. 

Editors: 

I  have  seen  a  letter  in  your  issue  of 
January,  1897,  signed  C.  E.  Stretton. 
which  has  been  repeated  in  some  of  the 
papers  here,  but  of  which  I  do  not  con- 
sider it  worth  while  to  take  any  notice, 
as  the  real  facts  are  all  quite  well  known 
here,  and  the  animus  which  has  prompted 
this  ami  other  letters  is  too  evident,  so 
that  they  go  for  what  they  are  worth. 
But  in  your  country  where  these  matters 
are  not  fully  known,  I  do  think  it  worth 
while  to  deny  totally  the  statement  of 
any  failure  of  those  ten  Midland  engines, 
and  you  will  get  the  same  positive  denial 
from  Midland  Railway  headquarters  if 
you  wish  to  know  the  truth.  Of  course 
I  can  answer  you  on  the  facts,  and  not  by 
random   and   unsupported   statements. 

These  ten  engines  are  10  out  of  .3.000. 
and  are  now  comparatively  old  engines, 
and  as  a  matter  of  progress  have  been 
superseded  by  a  newer  and  larger  type 
of  big  single  engine,  7-6 — 7-9  wheels, 
which  class  are  very  much  employed  for 
1  unning  our  heaviest  and  fastest  traffic, 
the  newer  engines  always  taking  the  pre- 
cedence. But  when  these  ten  first  came 
onto  the  line,  and  with  the  standard  4- 
coupled  ran  the  Scotch  and  the  Notting- 
ham trains,  the  fastest  and  heaviest  on  the 
line,  I  often  ran  on  them  and  saw  the 
miles  rolled  off  continuously  in  50  to  51 
seconds,  etc.  With  these  trains  these  en- 
gines were  burning  only  24  to  26  pounds 
of  fuel  per  mile.  I  don't  think  your  prac- 
tical men  will  call  that  failure.  Both 
load  and  speed  up  to  anything  in  the  coun- 
tty.  and  this  consumption  unsurpassed. 
But  for  a  sample  of  the  big  single  type 
—  a  run  with  one  of  Mr.  Worsdell's  is 
given  in  the  "Engineer"  of  March  7,  1890, 
wheels  7-7^4;  train,  total  with  engine  310 
tons,  reached  a  speed  of  86  miles  per 
hour — and  the  average  consumption  of 
that  class  is  but  26  pounds  per  mile. 

I  only  wish  your  countrymen,  with 
whom  I  spent  such  a  good  time  a  few 
years  ago,  could  be  over  here  to  see  the 
work  my  type  of  engines  are  doing  in 
this  country.  Why  Stretton.  in  his  bit- 
terness about  the  ten  engines,  has  for- 
gotten the  3.000  everywhere  else,  and 
probablj  knows  nothing  of  the  500,000 
horse-power  of  big  engines  at  sea.  I  can 
well  trust  the  reputation  of  my  system 
with    your   countrymen,    and    hope    some 
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of  them  will  be  here  for  the  Jubilei 
well    as    the    naval    architects     who    are 
coming. 

David  Joy, 
Of  David  Joy,  Son  &  Pryor. 
London,  ling. 


Feed  Water  Heater. 

Editors: 

As  an  item  of  interest  to  everyone  con- 
cerned in  the  economical  use  of  fuel  in 

1 motives,    I   take  pleasure   in   sending 

to  .hm  address  this  date  print  showing 
application,  plan  and  details  of  my  feed 
water  heater,  as  applied  to  locomotivi  I 
shall  be  glad  if  you  can  in  any  way  mil 
use  of  them  for  your  valuable  journal. 
They  are  self-explanatory. 

The  purpose  of  the  separator  shown  is 
to  dislodge  any  oils  or  foreign  mattei 
which  would  otherwise  be  carried  into  the 
boiler  through  the  feed  water.  It  can  be 
readily  blown  out  two  or  three  times  a 
trip,  as  occasion  may  require.  The  use 
of  this  device  is  merely   precautionary. 

The  feed  water  heating  arrangement 
is  very  simple:  A  three-way  valve  in  front 
of  pump,  a  lever  controlling  direction  of 
exhaust,  putting  it  into  stack  or  into  tank 
and  vice-versa;  a  ij^-inch  pipe  running 
in  both  directions  from  the  valve  to  stack 
and  from  valve  back  into  tank  through 
the  separator,  and  steam  hose  and  con- 
nection, as  shown  by  print.  Around  the 
bottom  of  tank  lies  a  2$4-inch  pipe,  with 
fifteen  upright  pipes  with  Tee  connec- 
tions, all  of  same  dimensions  as  horizontal 
pipe  mentioned.  At  the  end  of  each  ver- 
tical pipe  is  a  goose  neck  attachment  with 
a  reduced  nozzle  J/jj-inch  in  diameter,  ex- 
cept the  last  one  at  the  end  of  the  hori- 
zontal pipe,  which  has  a  nozzle  attach- 
ment of  I  inch  in  diameter.  The  object 
of  the  larger  opening  in  the  one  pipe  is  to 
induce  the  exhaust  to  follow  the  horizon- 
tal pipe  to  the  end.  carrying  with  it  the 
condensation  falling  from  the  other  up- 
right pipes  with  the  smaller  openi  lgs, 
which  smaller  openings  are  for  purpose 
of  assisting  in  giving  vent  to  the  exhaust 
and  keeping  uprights  heated.  Should  the 
water  become  too  warm  for  the  injector, 
the  operator  easily  turns  the  exhaust  into 
the  stack.  The  water  in  tank  can  be 
heated  to  too  degrees  Fahr.,  and  more. 
Any  injector  of  modern  make  will  readily 
work  at  that  temperature.  As  the  water 
recedes  in  tank,  note  that  less  heating  sur- 
face is  in  contact  with  water,  hence  the 
tendency  is  for  the  water  to  remain  at  even 
temperature. 

There  is  no  question  as  to  great  results 
from  this  device  as  a  fuel  economizer. 
Then,  again,  its  practical  utility  m  divert- 
ing the  steam  pump  exhaust  from  the 
front  end  into  the  tender  is  simply  get- 
ting rid  of  a  nuisance  at  no  expense,  and 
putting  it  where  it  is  of  real  benefit,  in 
addition  to  the  great  saving  in  fuel. 

This  invention  is  patent  applied  for.  and 


already  quiti    .1  number  id    are  ar- 

M ■■■II      ..I  it    adoption, 

j.  B.  Barnes, 

S.   M.    P.   &  M.,  Wabash   R.   R. 
Springfield,  III. 

$         &         $ 
Treatment    of    Employes    on    Russian 

Railways. 
Editors: 

As  one  win.  ,rs  ac- 

tively  engaged  in  the  motive  power  anil 
MMi  liincry  department  of  the  Nicolas 
and  other  Russian  railways,  I  have  read 
with  much  iiiiii-  1  the  article  on  "Rus- 
sian  Railways,"  written  In    \l  i     \V.  J.   Mc- 


there  was  a    landing  rule 

lor    lln     payment    of    every    Other   year    to 

each     faithful     employe,     m     receipt    of 
monthly    wages,   a    bi  lal    to    two 

months'  salary;  and  also  another  rule, 
which  entitled  all  such  on  quitting  the 
e,  or  being  retired  therefrom,  to  r.  - 
reive  one  month's  salary  for  every  year  .1 
service  r<  ndered.  I  should  add  that  all. 
or  nearly  all,  outside  of  mi  tnd  la- 

came  under  the  rules  men! 
Mr.  W.  J.  McCarroll   sp  .rably 

of  Russian  passenger  cars  on  the  whole, 
but    complain-    of    their    p  lation 

and   lighting.     He   seems   to   have- 
looked  the  fact  that  the  cars  on  tin 
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Carroll,  which  appeared  in  your  February 
issue. 

For  many  years  Russia  has  been  a  good 
field  for  mechanical  engineers  and  fore- 
men in  machine  shops  and  foundries,  and, 
no  doubt,  will  continue  to  be  so  for  some 
time  to  come;  but  it  can  offer  no  induce- 
ments to  enginemen  and  trainmen  equal 
to  those  they  enjoy  in  this  country.  The 
language,  which  is  of  course  essential  to 
anyone  doing  business  in  the  countrv, 
i~  difficult  to  acquire,  and  but  few  foreign- 
ers learn  to  speak  it  with  accuracy  or 
fluency. 

As  to  the  treatment  accorded  to  em- 
ploye's on  Russian  railways  I  can.  from 
personal  experience,  say  much  in  its  favor. 
Many  of  the  railways,  in  my  time,  were 
most  liberal  in  the  distribution  of  bonuses. 
Good  dividends  to  stockholders  meant 
goo.l  times  for  the  employes.  On  the 
Nicolas   Railway  (the  Pennsylvania  Raii- 


olas    Railway  are   lighted   with   gas.     As 
far  back  as  1878  the  cars  running  with  fast 
trains  on  that  road  were  equipped  with 
the  "Pintsch"  system  of  gas  lighting. 
Thos.  a.  Pviian. 
Sacramento,  Cal. 


The  Heaviest  Locomotive. 
Editors: 

Are  you  not  mistaken  in  stating  on 
page  221  in  the  last  issue  of  the  "Loco- 
motive Engineering"  that  the  new  Nor- 
thern Pacific  twelve-wheelers  are  the 
heaviest  locomotives  ever  built?  Did  not 
the  Baldwin  Locomotive  Works  build  for 
the  N.  Y.,  L.  E.  &  W.  Ry.  four  decapod 
locomotives,  which  were  compounds  on 
the  Vauclain  plan,  the  weight  of  each 
engine  being  193.000  pounds,  an ■'. 
weight  of  the  tender,  with  coal  and 
90.000  pounds,  and  the  weigh- 
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and    tender   in    working    order,    283,000 
pounds? 

The  weight  of  the  Northern  Pacific 
twelve  wheeler — that  is,  engine  and  ten- 
der— is  267,300  pounds  and  the  weight  of 
the  N'.  Y.,  L.  E.  &  W.  decapod,  engine 
and  tender,  283,000  pounds;  the  difference 
between  the  two  being  in  favor  of  the 
decapod,  15,700  pounds,  of  which  the  en- 
gine is  heavier  by  7,000  pounds. 
Sioux  /-'alls,  S.   /».         C.  F.  SUNDBERG. 

i     $    i 

Locomotive  History. 

Editors: 

Your  very  interesting  paper  for  Febru- 
ary has  arrived  here  to-day,  and  I  have 
very  carefully  examined  the  charts  of  the 
old  engines.  The  "James"  link  motion, 
of  1832,  is  remarkably  clearly  shown,  and 
will  probably  astonish  some  of  your  Eng- 
lish readers.  When  I  returned  from  Chi- 
cago in  1893  and  stated  that  the  "link 
motion"  was  an  American  invention,  I 
was  very  strongly  abused  by  one  or  two 
writers  upon  this  side  of  the  Atlantic. 

I  fully  agree  with  your  view,  page  150, 
that  the  Railway  Museum  in  England 
should  have  been  started  years  ago;  how- 
ever, when  eleven  years  ago  I  suggested 
the  museum,  I  could  not  get  English  rail- 
way companies  nor  engineers  to  take  any 
interest  in  the  subject. 

As  a  matter  of  fact,  the  finest  collection 
of  English  railway  history  ever  made  is. 
unfortunately,  not  in  England;  it  was 
at  Chicago,  1893.  and  is  now  at  the  Field 
Museum,  Chicago.  As  an  Englishman  I 
wish  we  had  the  English  part  of  the  Field 
Museum  in  London.  At  Chicago  there 
are  original  books,  drawings  and  details 
of  railways  which  we  in  this  country  have 
lost  to  history.  If  we  require  to  trace 
the  history  of  the  firm  of  Bury  &  Co.,  of 
Liverpool,  or  of  Wilson  &  Co.,  of  Leeds, 
or  to  ascertain  the  dimensions  of  some 
early  Great  Western  engines,  we  have  to 
refer  to  copies  made  from  the  originals 
now  at  Chicago.  Probably  you,  sir,  may 
have  observed  that  from  time  to  time  one 
or  two  correspondents  have  attempted  in 
some  of  the  English  papers  to  speak  of 
the  splendid  Chicago  collection  as  not 
genuine;  however,  as  I  traveled  8,000 
miles  in  order  to  inspect  it,  I  can  say, 
without  any  fear  of  contradiction,  that 
it  was  the  most  complete  record  of  Eng- 
lish locomotive  history  ever  exhibited. 

I  have  also  ascertained  that  some  of 
your  American  railroad  companies  have 
some  very  interesting  links  in  history. 
For  instance,  the  drawing  of  Bury  engine 
"Liverpool,"  1831,  is  framed  at  the  office 
of  the  old  Petersburgh  Railroad  Com- 
pany, yet  in  this  country  there  is  now  no 
original  drawing  of  it;  and  with  the  ex- 
ception of  some  notes  made  by  myself, 
the  records  of  Bury  &  Co.  are  lost  to 
England.  I  thank  you  for  your  good 
wishes  for  the  success  of  my  museum 
suggestion. 

Clrmfnt  E.  Stretton,  C.  E. 

Leicester,  Feb.  rS,  i8gy. 


A  Curious   Lubricator  Disorder. 

Editors: 

I  am  running  ail  engine  equipped  with 
a  Nathan  sight  feed  lubricator,  and  it  is 
my  custom  when  standing  at  stations  to 
close  water-valve  instead  of  shutting  off 
the  feed.  As  water  valve  is  not  entirely 
tight,  lubricator  will  not  stop  entirely, 
but  feeds  very  slow.  Engine  was  recently 
held  in  for  a  week  for  boiler  work,  and 
on  taking  her  out  I  noticed  when  shutting 
water-valve  that  left  feed  would  stop  en- 
tirely, while  right  one  fed  just  about  the 
same  as  when  water-valve  was  open.  I 
was  very  much  puzzled  at  first,  but  soon 
discovered  the  cause,  which  was  as  fol- 
lows: When  the  engine  was  held  in,  she 
stood  outdoors  two  days  dead,  and  the 
lubricator  feed-glasses  froze  up  and  bursted 
and  the  man  who  replaced  them  failed  to 
clean  out  all  the  fragments,  and  a  small 
piece  of  glass  got  stuck  in  the  left  choke 
plug,  making  it  much  smaller  than  the 
right  one.  While  waiting  for  a  train  I 
disconnected  oil  pipes  and  opened  steam- 


froni  the  head-end  of  the  cylinder,  will  be 
plainly  understood,  and  also  the  reason 
why  greater  lead  on  the  crank  end  will 
equalize  the  unequal  cut-off  produced 
thereby. 

Those  who  are  still  bewildered  by  the 
strange  discussion  on  this  subject,  with 
which  we  were  afflicted  a  few  months  ago 
in  some  of  the  engineering  journals, 
should  lose  no  time  in  making  one  of 
these  little  models  if  they  wish  their 
minds  to  return  to  their  normal  quietude. 
W.  F.  Cleveland. 

Moncton,  X.  /.'..  Canada. 

s     $     @ 

Expeditious  Locomotive  building. 

Editors : 

.Referring  to  the  item  on  page  168. 
entitled  "Time  necessary  for  building  a 
locomotive,"  in  your  issue  for  February, 
we  make  some  pretensions  of  rapid  loco- 
motive construction  ourselves;  for  in- 
stance, November  2,  1895,  we  received  an 
order  for  a  17  x  24  6-wheeled   connected 
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valve,  and  as  steam  did  not  come  from 
the  left  choke  plug  as  freely  as  the  right 
one,  I  took  out  plug  and  found  the  glass 
as  described.  After  removing  it,  lubri- 
cator was  O.  K. 
Basalt,  Col.  J.  W.  Kalfus. 

d     $     § 

A  Cheap  Valve  Motion  Model. 

Editors: 

Engineers  and  others  who  wish  to  be- 
come familiar  with  valve  and  piston  mo- 
tions, and  their  relation  to  each  other  in 
the  common  slide  valve  engine,  will  find 
in  the  simple  contrivance  shown  in  the  ac- 
companying sketch,  an  instructor  that  will 
teach  them  more  in  ten  minutes  than 
they  can  learn  from  books  and  diagrams 
in  long  study. 

I  have  made  several  of  them  myself  dur- 
ing the  past  few  years,  and  therefore  speak 
from  experience.  Almost  anybody  can 
make  one  in  a  few  minutes.  The  two 
cranks  should  be  made  of  hard  wood,  to 
prevent  the  shaft  from  working  loose  in 
them,  but  the  other  parts  can  be  made  of 
pine.  A  large  wire  nail  makes  a  good 
driving  shaft.  The  small  crank  will,  of 
course,  give  exactly  the  same  motion  as 
an  eccentric  of  like  throw. 

The  piston,  valve,  and  ports,  are  drawn 
on  the  surface  of  the  parts.  The  relative 
positions  of  the  valve  and  piston  can  be 
seen  at  any  part  of  the  stroke,  and  the 
effect  of  the  larger  angle  described  by  the 
crank  and  the  main  rod,  on  the  speed  of 
the  piston  at  the  beginning  of  the  stroke 


sloping  tank  switching  locomotive  weigh- 
ing 81,000  pounds,  and  on  November 
25th  we  shipped  the  locomotive  complete 
in  every  respect.  We  had  the  drawings 
and  patterns,  it  is  true,  but  bad  to  pro- 
cure the  material. 

May  8,  1896,  we  received  an  order  from 
the  Southern  Railway  for  six  20  x  26  con- 
solidation locomotives  weighing  140,000 
pounds.  On  June  19th  we  shipped  the 
first  engine  of  the  order,  having  had  to 
make  a  complete  set  of  patterns  for  every 
detail  from  the  Railway  Company  prints. 

April  30,  1895,  we  received  an  order  for 
five  19  x  24  moguls  weighing  121,000 
pounds  from  the  Missouri,  Kansas  & 
Texas  Railway,  and  on  June  4th  we 
shipped  the  first  engine  of  the  order, 
having  had  to  make  a  complete  set  of 
drawings  and  patterns  for  every  detail 
from  Railway  Company's  prints. 

We  mention  these  circumstances  for  the 
reason  that  your  article  above  referred 
to  is  going  through  the  daily  press  stating 
what  the  Baldwin  people  did  on  their 
first  Russian  order,  and  we  think  any 
one  of  the  instances  above  referred  to 
superior  to  that  of  the  Baldwin,  for  the 
reason  that  they  built  engines  of  their  own 
design  modified  somewhat  in  accordance 
with  Russian  practice,  but  nevertheless, 
the  standard  engine  of  the  Baldwin  Loco- 
motive Works. 

Brooks  Locomotive  Works, 
By  R.  J.  Gross,  Vice-Pres't. 

Dunkirk,  X.  >'. 
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Priming  Due  to  Salt  in  Feed  Water. 

Editors: 

I  would  be  verj  much  obliged  if  you 
could  give  me  a  little  information  as  to 
how  to  prevent  an  engine  From  priming, 
when  the  boiler  is  dirty,  or  is  using  water 
mixed  with  salt,  the  latter  being  caused 
through  the  tanks  being  filled  with  river 

water  at  high  tides  in  the  dry  season. 

If  there  is  anything  which  you  or  any 
oi  your  numerous  readers  could  recom- 
mend to  remedy  tins  annoyance  of  prim- 
ing caused  in  this  way,  it  would  be  very 
useful  to  many  readers  of  your  paper.  The 
priming  is  so  very  bad,  that  the  gage 
glass  may  show  a  full  head  of  water, 
which  completely  disappears  when  steam 
is  shut  off.  With  fast  trains,  it  is  impos- 
sible to  keep  time  when  a  boiler  is  in  this 
condition  and  causes  excessive  priming. 
I  trust  that  you  can  recommend  some- 
thing to  help  us  in  this  difficulty. 

W.  Savigny. 

Howrah,  Bengal,  East  India. 

[We  do  not  believe  that  any  remedy 
can  be  given  for  boilers  priming,  when 
they  are  loaded  with  dirt  or  have  salt  or 
alkaline  matter  mixed  with  the  water.  All 
sorts  of  appliances  have  been  tried  in  the 
alkaline  districts  of  this  continent,  without 
success.  The  only  remedy  is  frequent 
washing  out,  a  large  boiler,  with  ample 
steam  and  water  space,  and  a  careful,  pa- 
tient engineer. — Eds.] 


Defective  Dampers — Waste  of  Coal  by 
Reckless  Firing. 

Editors: 

I  went  over  to  talk  to  my  old  friend 
Smith.  They  were  on  the  siding  waiting 
for  the  Flyer  to  go  past.  I  noticed  the 
"89"  had  both  dampers  wide  open,  blower 
working  full,  and  steam  blowing  off  at 
pop.  Fireman  was  putting  in  a  big  fire. 
Replying  to  a  question,  if  the  flues  were 
leaking,  he  said,  No,  but  he  had  to  keep 
ready;  while  he  had  engine  hot  he  was 
not  going  to  take  any  chances  by  letting 
the  fire  get  low.  He  said  nearly  all  of 
them  fired  that  way,  that  by  leaving  the 
door  shut,  dampers  open  and  blower 
working  at  stations  and  other  places  where 
throttle  was  shut,  steam  could  be  held 
up  with  less  bother  when  the  throttle  was 
opened  again.  He  said,  "We  never 
trouble  ourselves  about  closing  dampers — 
too  much  bother;  most  engines  have 
dampers  on  when  coming  out  of  shop, 
but  the  firemen  pull  them  off  or  fasten 
them  open.  Engines  make  more  steam 
if  dampers  are  off;  besides,  few  dampers 
fit  right  or  work  easily."  He  said  they 
took  all  the  coal  that  could  be  put  on  the 
tender  at  each  coaling  station,  and  if  any 
of  it  was  left  over  at  end  of  trip,  the 
hostlers  were  pretty  certain  to  use  it  all 
up  during  the  night.  After  they  cleaned 
fire  they  would  run  engine  into  house 
and  forget  to  close  dampers,  if  engine  had 
them  on;  they  would  leave  blower  work- 
ing for  an   hour  or  two,  and  then  come 


an  '"nil  ami  pul  in  a  lol   moi  e  1  oal  and 
1 1    up  ill    fire,  and  engine  would  bio 

off  steam  nearly  all  night.      Fireman   Said 
he  had  known  some  bostli  fifty 

bushels   of  coal   while   tending    In 
twelve  hours. 

He  told  me  the  engine  was  1 
ing  good  lately,  and  Smith  reported,  "En- 
gine not  steaming."  Roundhouse  foreman 
had  a  bushing  put  in  the  nozzle,  1'ire 
man  thought  the  "89"  hit  the  fire  too  hard 
next  Hues,  and  he  told  Smith  to  report 
diaphragm  raised  a  little.  Roundhouse 
foreman  read  the  report,  tore  it  up,  and 
ordered  hostler  to  fire  the  thing  up.  The 
Flyer  having  passed,  Smith  pulled  out 
of  siding,  and  I  returned,  musing  over 
what  the  fireman  had  said  about  the  damp- 
ers, his  ideas  of  firing,  and  thinking  there 
are  others  like  him — seat-box  firemen — 
they  destroy  six  to  eight  tons  of  coal  per 
thousand  miles  unnecessarily,  by  big  fires, 
careless  firing,  using  blower  and  com- 
plete disregard  of  dampers.  As  regards 
dampers,  how  many  engines  have  dampers 
that  are  entirely  useless;  not  put  up  care- 
fully. If  all  right  coming  out  of  shop, 
soon  Mike,  Heinrich  or  the  Dago,  as  the 
case  may  be,  when  about  to  clean  fire, 
looks  around  for  a  piece  of  rail,  or  heavy 
poker,  and,  putting  it  in  between  the 
spokes  of  wheel,  under  corner  of  damper, 
pries  it  wide  open  with  as  much  force  as 
though  it  weighed  half  a  ton.  It  would 
require  dampers  made  of  armor  plate,  al- 
most, to  stand  the  onslaughts  of  those 
fellows.  I  have  long  been  of  opinion  that 
dampers  ought  to  be  made  of  some  stiff 
material  that  would  not  bend  easily. 

Some  firemen  will  come  around  nearly 
two  hours  before  leaving  time,  and  stir 
over  the  fire  and  put  on  blower  and  use 
up  a  half  ton  coal  and  blow  away  a  foot  of 
water  out  of  tank  before  starting  time.  I 
have  noticed  firemen  that  would  not  let 
pop  waste  steam  oftener  than  three  or 
four  times  in  a  distance  of  seventy-five 
miles,  while  others  would  have  pop  blow- 
ing an  hour  or  more  before  leaving,  and 
at  every  station  and  shutting  off  point 
over  the  division.  As  a  rule,  the  man  that 
kept  the  pop  down  had  more  steam  when 
it  was  needed  than  the  other,  because  he 
did  the  work  more  intelligently,  reserv- 
ing his  coal  pile  and  clean  fire  as  much  as 
possible  where  he  could,  and  not  using 
so  much  water,  had  a  cleaner  boiler  and 
a  more  free  steaming  engine.  The  other 
man  would  keep  a  big  fire  in  all  the  time, 
and,  if  engine  did  not  burn  it,  he  would 
hook  the  fire  over,  and  use  up  half  a  ton 
too  much  coal,  and  have  a  dirty  fire  be- 
fore half  way  over  the  division.  Then,  if 
engine  did  not  steam  good  with  such 
treatment,  he  would  complain  that  it  was 
a  poor  steamer,  used  too  much  coal,  etc. 

There  ought  to  be  a  complete  co-opera- 
tion between  engineer  and  fireman,  a 
mutual  interest  in  all  things  relating  to 
the  best  methods  of  firing  and  handling 
the  engine.  The  engineer  should  take  an 
interest  in  the  duties  of  the  fireman,  and 


In'  nan  should  obey  strictly,  promptly 
and  cheerfully,  the  advice  and  in  trui  tion 
of  the  engineer.  Firing  or  handling  the 
locomotive  of  a  heavy  fast  or  pas- 

senger train,  is  hard  work,  and  requires 
men    of  correct    hab 

and  carefulness.  Most  of  the  worry  may 
rest  with  engineer,  but  the  fireman  does 
not  escape.  If  the  train  is  extra  heavy. 
rail  slippery,  flues  or  firebox  leaking,  coal 
bad   quality,    train    late,    hi  :11s    of 

snow    or    rain,    wati  hing   1  lint    to 

make  up  a  minute  where  possible.  Under 
all  these  difficulties,  engineer  and  firemen 
have  the  grief  pretty  evenly  divided. 
Meanwhile,  if  on  passenger,  the  conductor 
may  be  sitting  on  a  nice  soft  seat,  in  cen- 
ter of  a  parlor  car,  his  polished  boots 
resting  on  a  foot  rest,  while  he  leisurely 
looks  over  the  sporting  column  of  the 
morning  paper.  When  train  rolls  into 
depot  on  time,  he  will  get  down  and  take 
nearly  all'  the  credit  unto  himself,  or 
should  you  come  in  late,  he  may  walk 
over  to  engine  and  ask  where  did  we  get 
laid  out  this  trip. 

J.  J.  Ci.aik. 
Pittsburg,  /'a. 


Help  in  Noticing  Things. 

Editors: 

I  was  much  interested  in  the  article  in 
the  March  issue,  on  "Noticing  Things," 
and  thought  the  little  trick  of  the  Pro- 
fessor's was  a  very  happy  thought  to  illus- 
trate the  point,  but  in  reading  along  fur- 
ther I  noticed  a  thing  myself,  which  was, 
that  the  roundhouse  foreman  must  have 
been  blessed  with  more  than  ordinary  per- 
ception to  have  reasoned  the  thing  out  as 
he  did,  viz.,  that  because  the  cross-head 
had  rather  more  than  ordinary  clearance 
at  the  ends  of  the  guides,  that  there  must 
have  been  a  thinner  piston  in  the  cylin- 
der, and  consequently  more  clearance 
there.  All  the  thinner  piston  head  would 
do,  so  far  as  the  travel  is  concerned, 
would  be  to  wear  shoulders  in  each  end 
of  the  cylinder,  because  it  would  not 
travel  over  the  counterbore,  and  if  its 
striking  points  were  marked  on  the  guides 
they  would  be  further  apart,  or.  in  other 
words,  show  more  space  between  them 
and  the  crosshead  at  the  ends  of  stroke. 
The  crosshead  will  travel  the  same  dis- 
tance at  each  revolution  of  the  wheels,  so 
long  as  the  main  rod  is  up  and  properly 
connected,  no  matter  whether  there  is  a 
piston  in  the  cylinder  on  that  side  or  not 
He  certainly  did  not  have  the  striking 
points  to  figure  from,  because  the  account 
says,  "an  idea  struck  him."  and  he  told 
the  machinist  to  find  them.  etc. 

This  subject  of  ideas  and  where  they 
come  from  is  a  very  large  one,  and  I  doubt 
if  a  satisfactory'  description  of  it  can  be 
given,  but  it  is  a  fact  that  many  ideas  that 
turn  out  all  right  are  in  the  inception 
based  on  false  premises,  and  during  the 
carrying  out  of  the  original  idea  new  ones 
come,   so  that   we   almost   unconsciously 
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drift  from  the  original  wroi 
right  and  successful  one. 

To  illustrate,  and  it  may  have  been  this 
way    the   foreman,   ...   above,   may   have 
been  looking  around  the  back  shop  when 
this    engine    was    in,    and    among   other 
things  seen  the  new  pistons  tying  around 
and  the  old  ones  close  by.  in  winch  case 
lUt    ,',   inches  difference   in  thickness 
would  be  very  noticeable  to  almost  any- 
,       He  very  likely  only  saw  the  pistons, 
and   three   weeks  afterward   would   have 
ti  Ken  oath  he  never  saw  them.     However 
,,„,  impression  remained  in  Ins  mind,  and 
seeing  the  extra  space  at  the  end  of  the 
travel  of  crosshead  as  before  mentioned. 
the  hazy  remembrance  of  the  thin  pistons 
in  the  back  shop  came  to  mind,  and  then 
by  a  system  of  false  reasoning  he  thought 
possibly  they  may   have  caused  it,  when 
really  they  had  nothing  to  do  with  it;  but. 
in  trying  to  find  if  they  did  cause  it.  he 
[ound    they    caused    excessive    clearance, 
which  verv  likely  was  mentioned   to  the 
master  mechanic,  and  he  saw  the  bad  ef- 
fects  of  it.   because   everyone's   attention 
had  been  drawn  to  the  bad  performance 
of  the  engine  since  she  came  out.  but  he 
would  very  likely  not  have  thought  about 
the  clearance  if  everything  had  gone  along 
passably  well. 

C.  s.  Beach. 

Bennington,  I  I 


k         %         § 
That  Fighting  Engineer. 

Editors: 

In  the  perusal  of  your  January  number, 
a  piece  attracted  my  attention,  which  was 
entitled  "The  Fighting  Engineer.'     Find- 
ing myself  the  principal  character  of  the 
piece,  I  take  the  liberty  of  asking  space  in 
your  valuable  journal  to  reply  to  Brother 
\\  li  man;  not  for  the  purpose  of  endeavor- 
ing to  justify  my  actions  on  the  several 
occasions  which  he  narrates,  for  I  did  a 
great  many  things  as  a  boy,  aye,  and  as 
a   man.   too,   lor  that    matter,   which,   in 
these  days  of  experience  and  maturity,  I 
cannot  but  look  back  upon  with  regret. 

That  the  blame  for  a  certain  amount  of 
viciousness,    as   a    young   man.    may    not 
fall  on  innocent  shoulders,  a  word  or  two 
in  regard  to  my  antecedents  and  child- 
hood's surroundings  may  not  be  out  of 
place.     I   was  born   in  Jackson   County. 
Tennessee,  my  father  being  a  native  of  the 
same  county,  and   an  old  and   respected 
citizen  thereof.     My  mother   (God  bless 
her  memory!)   was  a  daughter  of  James 
Pharis,  of  Jackson  County:  a  good  Chris- 
tian woman  of  the  Methodist  faith,  whose 
greatest   wish    was   to    see    her    children 
safely  enrolled  under  the  same  creed. 

In  187 1  the  desire  to  make  my  own  way 
in  the  world  became  so  great  that  I  ran 
away  from  home;  but  even  in  taking  this 
premeditated  step,  Christian  influence  as- 
serted itself,  and.  kneeling  beside  the 
grave  of  that  dear  mother,  I  asked  God  to 
guide  my  footsteps  and  make  me  a  man, 


„„,  to  aid  me  in  my  efforts  to  make  my 
own  living,  that  1  might  not  be  dependent 
upon  others.  There  at  mothers  grave 
began  my  battle  of  life.  In  my  manj 
rings  1  have  made  firm  and  fast 
friends  -friends  whose  love  has  helped 
me-but  the  precepts  and  prayers  of  my 
mother    have    helped    me    more    than    all 

Leaving  the    old    home,    1    walked  to 
Caneyville,  Ky.,  where  I  worked  lor  Mr. 
S   W.  Bond,  my  present  father-in-law.  for 
some  time;  thence  journeying  Westward, 
in    1877   to    1879   I   was   engaged   on    the 
ranges  of  Colorado,   Kansas  and  Texas, 
when  my  railroad  career  commenced,  my 
initial   position  being  on  the   Denver   & 
Rio  Grande,  where,  as  Brother  Warman 
iys,  there  is  not  a  man  who    does  not 
know   John   Jones,   either   personally    or 
by  reputation.    However,  among  all  these 
there  is  not  one  who  can  truthfully   say 
that  they  ever  saw  the  "hero"  (if  such  en- 
counters are  heroic)  of  the  episodes  nar- 
rated, under  the  influence  of  liquor  or  at 
a  gambling  table.     My  associates  were  the 
best  people  of  the  country. 

The   narration    in     Brother  Warman  s 
article  above  referred  to,  of  my  youthful 
fighting  proclivities,  may  lead  some  of  the 
good  readers  to  wonder  if  I  am  still  fight- 
ing,  and  in  conclusion   of  this  article.  I 
would  like  to  mention  one  fight  which  my 
worthy  brother  failed  to  chronicle:  The 
ring  was   pitched   in  the   M.   E.   Church. 
South     at    Colorado    Springs,    with    two 
referees,  viz.,  Revs.  S.  R.  Belk  and  P.  L. 
Stanton.     I  lost  the  fight,  but  the  victory 
was  the  greatest  of  my  life,  for  I  realized 
that  God  for  Christ's  sake  had  pardoned 
my  sins,  and  in  the  end  I  made  a  full  and 
,lete  surrender  to  him.  and  from  that 
time  to  the  present  I  have  been  a  member 
of  the  M.  E.  Church  South. 

Returning  to  Kentucky.  I  worked  for 
the  Louisville  &  Nashville  as  an  engineer. 
resigning  to  accept  a  like  position  on  the 
C  O  &  S.  W.,  where  I  pulled  the  throttle 
for  about  four  years,  finally  losing  my 
position  through  overlooking  a  train 
order.  Again  looking  Westward,  I  found 
myself  running  out  of  Chicago  on  the 
"Last  Chance"  (you  all  know  what  that 
is)  where  I  received  a  discharge  for  being 
a  member  of  the  B.  of  L.  E.,  coupled  with 
political  view-. 

However,  in  my  many  changes  my  cre- 
dentials from  the  officials  have  been  good, 
and  have  not  stood  in  the  way  of  securing 
employment  in  any  section  of  the  country. 
I  am  at  present  running  out  of  Chihua- 
hua.  Mexico,   on   the   Mexican     Central, 
where  I  am  well  treated  and  well  satisfied. 
I  have  never  met,  in  all  my  experience,  a 
better  and  more  courteous  class  of  offi- 
cials  nor  a  more  whole-souled  lot  of  men 
than  here  (they  won't  fight.  Brother  War- 
man). 

I  ^ill  claim  Caneyville.  Ky.,  as  my 
home,  while  my  present  address  is  Chi- 
huahua Shops,  where  I  should  be  pleased 
to  hear  from  Brother  Warman  and  other 


friends  or  extend  to  them  the  right  hand 
of  fellowship,  should  their  travels  lead 
through  Mexico. 

John  M.  Jones. 
Chihuahua,  Mex. 

$  $  S 


Peculiar  Wear  of  Valves. 

Editors: 

It   is  my   impression   that  the   peculiar 
wear   of    slide   valves    described   by    Mr. 
Hungerford  in  your  January  number,  is 
entirely  due  to  the  action  of  the  exhaust. 
A    very    great    force    presses    alternately 
against  each  side  of  the  cavity  of  the  valve 
at  each  exhaust;  this  has  a  tendency,  and 
I   firmly  believe  does,   tilt  the   valve.     I 
also  feel  sure  that  a  large  amount  of  pres- 
sure  is   wasted   in   this   way.     The  blow 
or  loss  of  pressure  is  not  heard  on   ac- 
count of  the  simultaneous  action  of  the 
exhaust.     I  do  not  believe  that  there  is 
now    or   that  there  ever  was,   an  engine 
using  packing  strips  and  springs  that  did 
not    allow    pressure    to    escape    at_  every 
exhaust  by  the  valve  lifting  from  its  seat 
with  a  rocking  motion,  and  this  rocking 
may   in   some   measure   be   aided   by  the 
alternate    overbalancing   of  the   valve    as 
described  by   Mr.   Hemmenway   in  your 
March   number.     The   frequent   breaking 
of  springs  on  the  sides  of  the  valves  con- 
firms me  in  the  belief  that  the  valve  rocks 
as   described.      I   think  that  the   remedy 
may  be  found  in  the  open  top  valve  allow- 
in-  the  exhaust  to  strike  a  balance  plate 
resting  directly  on  the  valve  and  not  on 
strips      Experiments  have   recently  been 
made  on  this   idea  with  promising  good 

results. 

S.  A.  Alexander. 

York,  Pa. 

%     i     a 

In  the   works   of  John  Brown   &   Co., 
Sheffield,  England,  they  have  ten  boilers 
developing  over   10.000   H.   P..  in  which 
the  air  for  combustion  is  admitted  entirely 
over   the  fire.     They  heat  the   air  to   be- 
tween -ooand  300  degrees  beforcadmittmg 
it  into  the  furnace,  which  is  done  by  heat 
that    would    otherwise    he    wasted,      the 
effect  of  this  arrangement  is  that  the  fur- 
naces are  totally  smokeless.     Those  who 
have  watched  the  operation  of  these  boil- 
ers   say  that  it  is  the  only  case  in  Britain 
where  large  boilers  burn  soft  coal,  and  vet 
produce  no  smoke. 


There  are  certain  men  in  Chicago  and 
other  Western  cities,  who  make  a  regular 
business  of  stealing  car  brasses  and  sell- 
in-  them  to  junk  dealers.  A  gang  of  this 
kind  got  into  trouble  recently  by  extend- 
i,  g  their  operations  and  stealing  about 
1  000  feet  of  copper  cable  belonging  to  one 
of  the  electric  railways.  This  was  not  so 
easily  stored  away  as  car  brasses,  and  the 
thieves  were  captured  with  a  complete 
outfit  of  implements  for  stealing  car 
brasses  in  their  possession. 
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An    Automatic  Pressure-Retaining 
Valve. 

J.  B.  Starretl  and  E.  F.  Welsh,  of  Wil- 
nicrding.  Pa.,  have  been  granted  a  patent 
for  an  automatic  pressure-retaining  valve, 
whose  description  is  as  follows: 

Fig.  I  is  a  substantially  central  section 
through  our  improvement  with  portions 
in  elevation.  Fig.  2  is  a  section  at  right 
angles  to  Fig.  I  with  parts  in  elevation 
and  a  portion  broken  away,  and  Fig.  3  is 
a  detail  in  elevation. 

A  designates  a  port  which  is  adapted  to 
be  connected  with  the  train-pipe  of  the  air- 
brake system  of  any  of  the  well-known 
forms. 

B  is  the  port  designed  for  connection 
w  ith  the  reservoir. 

C  is  the  port  designed  for  connection 
with  the  triple-valve  exhaust. 
D  is  the  exhaust  to  the  atmosphere. 
With  the  parts  thus  constructed  and 
arranged,  the  operation  is  as  follows: 
Alter  the  train  is  coupled,  the  engineer 
opens  his  brake-valve  to  feed  position, 
which  fills  the  train-line  and  the  auxiliary 
reservoirs,  and  thus  equalizes  the  pressure 
on  each  side  of  the  piston  valve  f,  the 
reservoir  pressure  coming  in  at  the  port 
B  into  the  chamber  Z74.  and  the  train-line 
pressure  coming  in  through  the  port  A 
into  the  feed  port  J,  and  thence  into  the 
port  L  and  through  passageway  H  to  the 
chamber  F',  and  through  the  equalizing 
port  fe  of  the  piston,  which  equalizes  the 
pressure  on  both  sides  of  the  piston.  If 
a  reduction  is  made  in  the  train-pipe  at 
the  port  A,  it  causes  the  air  in  the 
chamber  Fi  to  force  the  piston  outward, 
and  wdien  the  pressure  in  the  chamber 
F'  has  been  reduced  through  the  opening 
of  the  check  valve  .1/.  by  reason  oi  such 
lowering  of  the  train-pipe  pressure,  the 
pressure  in  the  chamber  F*  overcoming 
that  in  the  chamber  F',  the  piston  is 
moved  against  the  pressure  in  the 
chamber  F',  and  in  the  air  in  the 
ports  H  and  H-  finds  its  way  through  the 
ports  M4  and  A  to  the  train  pipe.  Thus  the 
air  in  the  chamber  F4  forces  outward  the 
piston,  upon  which  is  the  valve  E,  until 
the  latter  is  seated  upon  its  seat  d.  This 
cuts  off  the  port  C  from  the  exhaust  port 
D.  and  throws  the  cylinder  pressure  into 
the  inclined  passage  N,  in  which  is  seated 
the  valve  0,  and  this  valve  cuts  off  com- 
munication between  port  iV  and  the  ex- 
haust R.  the  spring  0'  of  this  valve  re- 
taining the  desired  amount  of  air  in  the 
cylinder.  To  release  the  valve,  air  is  let 
into  the  train  pipe,  which,  entering  at 
the  port  A,  overcomes  the  tension  of  the 
spring  acting  on  the  valve  /,  and  the  air 
passes  through  the  ports  H'  and  L  into 
the  chamber  F',  overcoming  the  pressure 
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Fig.  2 
AUTOMATIC   PRESSURE-RETAINING   VALVE. 


Modifications  in  detail  may  be  resorted 
to  without  departing  from  the  spirit  of  the 
invention  or  sacrificing  any  of  its  advan- 
tages. 

r&.  HSa  ifti 
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Air  Brake  Items. 

Send  in  correspondence  as  early  in  the 
month  as  possible. 

Fourth  Annual  Convention  of  the  Air- 


reached    its    twelfth    thousand.      Sixteen 
pages   have  been  added  to  it.   mak 
more  complete  than  ever. 

There  has  just  been  constructed  in  the 
Big  Four  shops  at  Bellefontaine,  O.,  a 
testing  plant  for  air-brake  appliances.  R 
E.  State  has  been  placed  in  charge. 

Inventors  of  two-pipe  air-brake  systems 
for  recharging  auxiliary  reservoirs  while 
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brakeb  are  applied,  should  carefully  study 
Marsh's  device,  which  appears  elsewhere 
in  this  department. 

The  phenomenal  sale  of  the  Air-Brake 
Men's  "Progressive  form  of  Questions 
and  Answers,-'  eclipses  all  former  book- 
sales.  Write  "Locomotive  Engineering" 
for  a  copy.     Price  25  cents. 

Correspondents  sending  prints  or  cuts 
of  devices  for  illustration,  are  requested 
to  accompany  same  with  description. 
There  is  no  device,  so  simple  or  good,  but 
what  a  better  understanding  may  be  con- 
veyed by  a  concise  lucid  description. 


Curved  and  Bent  Levers. 

When  the  arms  of  a  lever  are  bent  or 
curved,  the  distances  between  the  connec- 
tions must  not  be  taken  from  lines  char- 
acteristic of  the  shape  of  the  lever,  but 
must  be  taken  on  a  line  at  right  angles  to 
the  direction  of  the  forces  acting  on  the 
ends  of  the  lever. 

Although  the  three  levers  herewith 
illustrated  seem  to  have  different  propor- 
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tions,  inasmuch  that  the  dimensions 
marked  on  each  are  taken  from  lines 
characteristic  of  the  shape  of  each  lever, 
yet,  if  the  three  levers  be  used  for  brake- 
beam  levers,  and  the  pull  rods  be  attached 
to  the  top  ends,  the  brake  beam  to  the 
middle  connection  and  the  connecting  rod 
at  the  lower  holes,  the  forces  will  be  the 
same  at  all  relative  points  of  the  three 
levers  if  the  power  at  the  top  ends  of  the 
three  levers  is  equal.  In  other  words,  it 
1,500  pounds  be  applied  at  the  top  end  of 
each  of  the  three  levers,  the  pressures  at 
the  middle  and  lower  holes  will  be  6,000 
pounds  and  4,500  pounds,  respectively,  on 
all  three  levers. 

Tt  will  be  noted  that  the  proportion  of 
a  curved  or  bent  lever  is  really  higher  than 
it  at  first  appears  to  be,  and  the  likelihood 
of  sliding  wheels  is  therefore  greater  with 
bent  or  curved  levers  than  with  straight 
ones,  owing  to  the  fact  that  dimensions 
are  usually  taken  on  characteristic  lines. 


The  Air-Brake  Association. 

Five  years  ago  there  met  in  St.  Louis  a 
handful  of  air-brake  men.  In  talking  over 
matters  peculiar  to  such  a  meeting,  the 
organization  of  an  association  of  air-brake 
men  was  proposed.  A  few  months  later, 
in  Pittsburg,  the  Association  of  Railroad 
Air-Brake  Men  was  formally  organized. 
Each  succeeding  annual  convention  has 
improved  upon  its  predecessor,  and  to- 
day the  association  stands  with  a  brilliant 
record.  By  dint  of  hard  work,  during  the 
four  years  the  organization  has  been  in 
existence,  it  has  been  brought  to  a  prom- 
inent position,  and  is  already  recognized 
by  railway  officials  and  leading  members 
of  the  larger  mechanical  associations  as  an 
important  factor  in  modern  railroading. 
Its  members  are  specialists  in  a  line  which 
has  much  to  do  with  railway  economics, 
and  they  have  already  done  much  to  fulfil 
the  purpose  of  the  organization — "To  in- 
crease the  efficiency  of  the  air-brake  ser- 
vice on  American  railways." 

Not  the  least  important  and  noticeable 
feature  of  this  association's  achievments, 
is  the  up-to-date  air  brake  literature  it  has 
gotten  out.  Each  year's  proceedings  con- 
tains new  matter,  and  the  varied  experi- 
ence of  its  numerous  members  of  wide  and 
everyday  experience  makes  such  informa- 
tion thoroughly  reliable.  The  report  of 
the  proceedings  is  a  book  having  many 
authors,  and  has  recognized  advantages 
over  books  written  by  individual  authors. 

Inasmuch  that  the  work  of  the  Air- 
Brake  Association  is  in  the  interest  of  air- 
brake service  on  railways,  it  should  re- 
ceive the  hearty  support  of  railway  man- 
agers. The  achievements  of  the  associa- 
tion revert  to  the  railways,  and  should 
be  fittingly  recognized.  Assistance  and 
encouragement  can  be  given  by  arranging 
to  send  air-brake  representatives  of  the 
different  roads  to  the  convention.  Should 
officials  have  any  doubt  as  to  the  value  and 
sincerity  of  these  conventions,  a  perusal 
of  the  pages  of  the  report  of  the  proceed- 
ings will  promptly  dispel  such  misgivings. 

The  Fourth  Annual  Convention  of  the 
Air-Brake  Association  will  be  held  in 
Nashville,    Tenn.,     beginning    April     13, 


Automatic  Slack  Adjusters. 

The  automatic  slack  adjuster  seems  to 
have  suddenly  grown  to  be  an  important 
part  of  the  air  brake.  There  is  no  good 
reason  why  it  should  not  be  so  considered, 
for  a  device  which  will  successfully  take 
up  slack  automatically,  and  maintain  a 
uniform  travel  of  all  brake  pistons,  is  a 
most  valuable  adjunct  to  the  air-brake 
system.  No  matter  how  perfect  may  be 
the  valves  and  other  parts  of  the  brake,  it 
rapidly  reduces  in  efficiency  unless  the 
travel  of  the  piston,  due  to  wear  of  brake 
shoes,  be  restricted. 

Hand  adjustment  suffices  for  the  time 
being  only.  It  is  not  permanent.  The 
piston  travel  will   increase,   and  the   effi- 


ciency of  the  brake  proportionately  de- 
crease until  opportunity  for  readjustment 
is  had.  In  the  meantime  a  wide  discrep- 
ancy in  the  efficiency  of  brakes  grows  and 
exists.  To  maintain  a  uniform  adjust- 
ment of  piston  travel  by  hand  adjustment 
is  practically  impossible. 

A  pamphlet  on  the  McKee  slack  ad- 
juster, but  more  particularly  on  points  of 
relationship  between  the  air  brake  and 
slack  adjusters  in  general,  has  recently 
been  issued  by  the  Q.  &  C.  Co.,  of  Chi- 
cago. The  absence  of  extravagant  claims, 
usually  made  by  manufacturers  for  their 
wares,  is  particularly  noticeable.  Little 
reference  to  the  article  for  sale  is  made  in 
this  modest  pamphlet,  whose  aim  seems 
to  be  to  instruct  rather  than  to  sell,  and 
which  has  set  many  air-brake  men  to 
thinking  on  points  pertaining  to  founda- 
tion brake  gear  which  have  hitherto  been 
deemed  of  trifling  importance,  or  have 
been  entirely  overlooked. 

It  has  been  generally  known  for  some 
time  past  that  a  brake  piston  adjusted  to 
travel  to  a  certain  stroke  when  the  ca» 
was  standing  still,  would  travel  further 
than  that  stroke  when  the  car  was  run- 
uing;  but  it  remained  for  the  little  pamph- 
let to  tell  us  that  the  slack  on  all  cars  does 
not  increase  alike,  and  that  the  increase 
was  governed  by  a  ratio  which  depended 
upon  the  number  of  times  the  pressure  on 
the  brake  shoes  was  greater  than  the 
cylinder  pressure.  A  high-leveraged  car 
would  wear  off  brake  shoes,  and  conse- 
quently increase  piston  travel,  much  more 
rapidly  than  would  a  low-leveraged  car. 

The  automatic  slack  adjusters  have  our 
best  wishes,  and  we  are  glad  to  see  rail- 
ways adopting  them. 


Marsh's   Recharging  Device. 

The  scheme  of  recharging  the  auxiliary 
reservoir  while  the  brake  remains  set  is 
an  old  one,  and  has  been  worked  out  in 
many  different  ways. 

The  method  followed  by  nearly  all  has 
been  to  employ  a  second  line  of  pipe. 
Others  have  accomplished  it  without  the 
use  of  a  second  pipe,  but  no  device  has 
yet  come  under  our  observation  that  is  so 
ingenious  and  simple  as  the  one  invented 
by  Mr.  Marsh,  a  description  of  which  ap- 
pears elsewhere  in  this  department. 

It  is  reported  that  Mr.  Marsh  once  rode 
down  the  Sierra  Nevada  mountains  on 
the  brake  beam  of  a  freight  car  on  which 
he  had  placed  his  device,  in  order  that  he 
might  better  observe  its  operation. 


Orders  have  been  received  by  the  Q.  & 
C.  Co.,  of  Chicago,  for  400  McKee  slack 
adjusters  for  use  on  freight  cars,  being 
built  for  the  K.  C,  P.  &  G.  Ry.,  by  the 
"Missouri  Car  &  Foundry  Company.  An 
order  for  thirty-five  adjusters  for  passen- 
ger service,  has  also  been  placed  with  the 
Q.  &  C.  Co.  by  the  D.,  L.  &  W.  Ry. 
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CORRESPONDENCE. 

C.  &  0.  Test  Plant  at   Covington. 

Editors: 

The  accompanying  photograph  llln  - 
trates  our  new  air-brake  testing  plant  in 
the  C.  &  O.  Ry.  shops  at  Covington,  Ky. 
All  work  is  tested  on  this  rack  before 
entering  service,  and  wc  are  therefore 
relieved  from  putting  on  the  finish- 
ing touches  on  the  air-brake  work  in 
the  roundhouse  and  yard  on  a  hot  en 
gine. 

Pump  governors,  plain  triples,  freight 
and  passenger  quick  triples,  and  special 
quick-action  triple  valves  for  12-inch  and 


know  just  what  condition  the  ram  prim- 
ing valves  and  seats  are  in. 

P,    P.   IIai.i.i-.k, 
A.  B.  Insp.,  C.  &  O.  Ry. 
<  'ovington,  A  i . 

§     g     $ 

Different  Air-IJrake  Systems. 
Editors: 

Referring  to  Mr.  Smith's  communica- 
tion   on    page    242    in    March    nui 
wherein  he  complains  that  railway  com- 
|i.  nil     an    <l<  1  riving  themselves  of  prob- 
ii  !e  improvement  in  air  brakes  by  adopt 

ing    any    certain    standard,    1    would    say 
that    it   would   seem    that    tlmsc    wim    .if 


dtnt  by  the  number  of  different  systems 
shown  at  the  trials  inaugurated  by  them 
in  1887  and  1888  on  the  C,  B.  &  Q.  road 
at   Burlington. 

I  consider  the  adoption  by  them  of  a 
standard  system  of  air  brakes  as  a  most 
finable  service  rendered  the  railroads  of 
this  country.  It  has  rendered  possible 
the  use  of  brakes  on  freight  cars  which 
could  not  be  had  with  different  and  con- 
flicting forms. 

Mr.  Smith  says:  "Is  it  good  policy  for 
railroads  to  adopt  any  particular  plan,  and 

1  everything  to  conform  to  that  style? 
Certainly  that  is  a  stumbling  block  in  the 
way     of     inventive     improvement.      The 
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14-inch  cylinders  are  tested,  and  must  pass 
inspection,  before  being  placed  in  service. 
Eight-inch  and  o^-inch  pumps,  E-6  and 
D-8  brake  valves,  old  and  new  reducing 
valves,  pressure-retaining  valves,  signal 
valves,  gages  and  lubricators  are  each 
tested  as  shown  in  the  photograph  before 
entering  service. 

The  large  reservoirs  at  the  left  of  the 
picture  supply  pressure  for  shop  use,  such 
as  air  hoists,  paint  burners,  painting  cars, 
white-washing,  sand  blowers,  removing 
and  replacing  engine  tire,  for  operating 
portable  rivet  forges,  etc.  There  is  also  a 
connection  for  testing  injectors,  and   we 


opposed  to  adopting  a  standard  for  air 
brakes  cannot  be  qualified  to  judge,  or 
else  they  must  have  a  preference  for 
some  other  form  of  brake  for  personal 
reasons. 

Surely  railway  companies  and  those 
who  are  looked  to  for  the  proper  hand- 
ling of  air  brakes  on  trains  made  up  of 
cars  belonging  to  a  dozen  different  rail- 
roads, would  not  advocate  having  as 
many  different  systems  of  brakes  on 
these  cars.  And  yet.  if  the  Master  Car 
Builders'  Association  had  not  given  their 
attention  to  this  matter,  that  would  be 
the  condition  of  things  to-day,  as  is  evi- 


writer  of  this  recalls  when  one  of  the  lo- 
comotive builders  of  this  country  wrote 
against  link  motion  for  locomotives.  To- 
day all  locomotives  (nearly)  have  the  link. 
Would  it  have  been  good  policy  to  have 
adopted  the  valve  motion  of  that  day,  and 
thereby  stopped  improvement  therein?" 
In  the  first  part  of  the  above  quotation. 
Mr.  Smith  would  ask  the  railroads  of  this 
country  to  change  the  air-brake  equip- 
ment on  their  cars  to  accommodate  one 
man's  ideas,  and  in  the  last  part  condemns 
a  policy  which  would  adopt  a  valve  motion 
for  locomotives  which  one  locomotive 
builder  advocated. 
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1  would  say  to  inventors  not  to  waste 
time  and  money  in  devising  a  way  by 
which  ycm  can  increase  the  number  oi  air 
brake  parts  on  cars.  Six  years  ago,  when 
the  writer  knew  very  much  less  about 
maintenance  and  handling  of  air  brakes 
than  lie  does  to-day.  he  had  a  scheme  ior 
a  two-pipe  system,  but  soon  learned  that 
any  scheme  using  two  pipes  and  hose 
not  practical. 

E.   G.    DESOE, 
A.  B.  &  S.  H.  Insp. 
Springfield,  Mass. 


The  Sweeney  Air  Compressor. 
Editors: 

As  the  Sweeney  air-compressing  device 
has  been  recently  under  discussion  in 
your  columns,  and  believing  a  drawing 
might  perhaps  enable  readers  to  obtain 
a  better  understanding  of  its  operation 
and  utility,  I  send  you  prints  of  the  de- 
\  ice  for  illustration. 

The  "Sweeney,"  as  it  is  commonly 
known,  is  simple  in  design, and  has  proven 
a  valuable  auxiliary  compressor  on  this 
and  neighboring  systems  in  the  Far  West 
having  heavy  mountain  grades.  As  shown 
by  the  cut.  a  iJ/J-inch  pipe  is  tapped  into 
the  top  of  the  steam  chest,  and  leads  into 
the  main  reservoir.  In  the  pipe  is  a  stop- 
i  01  1.  winch  is  operated  by  a  suitable  rod 
from  the  engineer's  cab.  There  is  also  a 
non-return  check-valve  in  the  pipe,  a  few 
inches  from  the  reservoir.  When  the  stop 
cock  is  opened  and  the  reverse  lever  is 
placed  back  of  the  center  notch,  both 
steam  cylinders  and  pistons  arc  converte  I 


intoaii  compressors, which  force  air,  drawn     has  earned  its  well-deserved  popularity  by 


through  the  nozzles,  into  the  main  reser- 
voir at  a  rapid  rate.  A  safety  valve  pre- 
vents a  too  high  and  too  rapid  charge. 
Thomas  Sweeney,  a  Southern  Pacific  en- 
gineer, is  the  inventor.     The  "Sweeney" 


its  ever-reliable  assistance  in  supplying 
pressure,  ofttimes  furnishing  the  entire 
amount  itself  at  critical  times  on  our 
many  car  trains  on  long,  heavy  down 
grades.      Should    the    air    pump     become 
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disabled,  or  prove  incompetenl  to  suppb 
.1  •  1 1 1 1 1 <  ien1  quantity  ol  pre  isure  Eor  the 
train,  the  "Sweeney"  is  always  ready,  and 
will  respond  to  call. 

The  better  way  to  operate  the  "Swee- 
ney," and  the  way  we  employ,  is  to  place 
the  engineer's  brake  valve  on  lap  posi- 
tion, open  tin-  cylindei  cocks  until  all 
moisture  is  expelled,  open  the  plug  cock 
in  the  device,  and  then  place  the  reverse 
lever  8  or  io  inches  back  of  the  center 
notch.  In  about  fifteen  or  twenty  seconds 
the  "Sweeney"  will  have  compressed  £20 
or  t.io  pounds  in  the  main  reservoir.  The 
plug  cock  should  then  be  closed,  and  the 
lever  placed  in  the  forward  motion,  thus 
throwing  the  "Sweeney"  out  of  use.  The 
train  can  then  be  recharged  in  the  usual 
manner,  and  the  operation  can  be  re- 
peated  as  many  times  as  it  is  necessary. 
Care  should  be  taken  to  close  the  stop- 
cock after  the  main  reservoir  has  been 
charged,  otherwise  steam,  when  use  1, 
will  have  free  access  to  the  air-brake  sys- 
tem, with  detrimental  results. 

The  erroneous  practice  of  some  engi- 
neers, to  place  the  brake-valve  handle  on 
full  release  position,  open  the  stop-cock, 
and  place  the  reverse  lever  in  the  extreme 
back  notch,  thus  forcing  air  at  an  extraor- 
dinary high  pressureand  high  temperature 
into  the  train  line  and  auxiliary  reservoirs, 
is  not  so  effective  as  the  method  above  de- 
scribed. It  places  unnecessary  strain  upon 
the  hose,  and  the  hot  air.  upon  cooling, 
loses  a  certain  percentage  of  its  pressure. 

The  "Sweeney"  can  also  be  used  on 
level  divisions,  should  occasion  require  it. 
In  such  event,  upon  approaching  a  station 
where  a  stop  is  to  be  made,  and  after 
steam  has  been  shut  off,  the  brake-valve 
handle  should  be  placed  in  full  release 
position,  cylinder  cocks  opened  while  the 
driving  wheels  make  three  or  four  revolu- 
tions, and  then  shut,  plug-cock  opened, 
and  reverse  lever  placed  a  notch  or  so 
back  of  the  center  to  pump  up  the  train 
to  maximum  pressure.  When  this  is  done, 
the  brake-valve  handle  should  be  moved 
to  lap  position,  and  the  reverse  lever 
dropped  into  the  extreme  back-motion 
notch  to  accumulate  a  good  excess  pres- 
sure with  which  to  release  and  recharge 
brakes.  A  very  leaky  train-pipe  might 
possibly  prove  an  annoyance  and  hin- 
drance to  a  successful  performance  of  this 
latter  operation. 

ii.  w.  Decker, 
Gen.  A.  B.  Insp  ,  So.  Pac.  Ry. 
Sacramento,  Cal. 

i        ®        § 

Marsh's   Pressure-Retaining    and    Re- 
charging Device. 
Editors: 

I  inclose  a  blueprint  of  a  device  for  re- 
taining the  pressure  in  the  brake  cylinder 
while  the  auxiliary  reservoir  is  being  re- 
charged on  down  grades. 

My    invention    relates    to    an    improve- 
ment on  the  Westinghouse  automatic  air 
brake  triple  valve,  for  the  purpose  of  re- 


taining the  pressure  in  the  brake  cyli 
while  rei  1i.ii  ging  thi    auxiliary   "   ervoii 
when  descending    teep  gi  ade  .  and  at  thi 
same  time  admit  oi  the  immediate  and  en 

tire  release  of  the  brakes,  by  tin    I  [lgini  I  I 
if  desired 

Presuming  thi  n  adi  i  undi  i  tand  the 
connection  ol  thi  train  pipe  '"  the  triple- 
valve,  the  pa    ■<: ■hi  through  thi     urn 

to  the  auxiliary  n  ervoir,  and  theoperation 
,,i  the  \  ah  i  in  i  onjunction  \\  ith  the  brake 
cylinder,  the  accompanying  drawing  will 
suffice  to  disclose  the  construction,  opera- 
tion  and  merits  .  a  ni\   device. 

Referring  to  the  drawing,  I  secure  to 
tin  inner  or  reservoir  end  of  the  triple 
valve  casing,  a  cap  containing  a  tern 
marked  A,  which  is  forced  against  its  seat 
on  the  end  of  the  valve  body  by  a  spring 
marked  C  C. 

In   the   scat    of   the   slide-valve,   and  just 


il tgh   i1"  ■'   in   thi    pi  'on   valve 

cylinder  to  the  slide  valve  chi  it,  and  on  into 
thi  au  1 1  in  ry  reservoir  through  tic 
in  the  stem,  whii  ced  from  its  scat 
through  impingi  mi  n(  with  the  pit  ton  and 
slide  oon  as  the  accumulating 
pressure  in  the  auxiliary  reservoir  equals 
that  in  the  train  pipe,  the  spring  cc  will 
valvi  and  piston  back. 
I  In  backward  movement  of  the  parts 
brings  the  supplementary  exhaust  port 
ii mmunii  il  ion  *  ith  thi  brake  cylin- 
der, allows  the  air  t and  conse- 
quently releases  the  brakes.  It  will  be 
seen  that  this  is  not  done  until  the  auxil- 
iary reservoir  pressure  has  been  restored 
to  hi  equilibrium  with  the  train  pipe  pres- 
sure. 

After  admitting  the  air  to  the  train 
pipe,  should  the  engineer  wish  to  release 
the  brakes  before  an  equilibrium  of  pres- 


back  of  the  regular  exhaust  port.  I  make 
a  supplementary  exhaust  port,  marked  D. 
and  lengthen  the  slide  valve  enough  to 
close  it  when  the  valves  are  in  full  release, 
as  shown  in  the  cut. 

In  the  regular  exhaust  port,  I  place  a 
pet  cock  for  the  purpose  of  closing  the 
port. 

Xow.  supposing  this  exhaust  port  is 
closed  by  the  pet  cock,  and  the  pressure 
be  applied  in  the  train  pipe.  The  first 
effect  of  this  pressure  is  to  compress 
spring  cc  and  to  force  the  piston  and 
slide  valve  to  the  extreme  right;  but  by- 
reason  of  the  exhaust  port  being  closed 
by  the  pet  cock,  the  air  from  the  brake 
cylinder  is  not  allowed  to  escape  through 
said  port  as  it  ordinarily  does,  nor  can  it 
exhaust  through  the  new  port  on  account 
of  that  channel  being  closed  by  the  slide 
valve  while  the  parts  are  at  the  extreme 
right.      The    air.    therefore,    first    p 
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sure  in  the  train  pipe  and  auxiliary  reser- 
voirs has  been  established,  he  can  accom- 
plish it  by  replacing  the  engineer's  brake- 
valve  lever  on  lap  position  for  a  few  sec- 
onds, thereby  cutting  off  the  supply  of 
pressure  from  the  main  drum,  which  will 
allow  that  in  the  train  pipe  and  auxiliary- 
reservoirs  to  equalize  immediately,  and 
therefore  release  the  brakes. 

My  device  has  a  tendency  to  equalize 
the  holding  power  oi  different  cars,  and 
thereby  avoid  the  heating  oi  wheels.  This 
is  accomplished  by  the  brake  that  is  doing 
all  the  holding  having  a  short  travel  of  its 
piston  and  absolutely  tight  packing,  and 
will,  consequently,  charge  first  and  relieve 
the  friction  on  its  wheels,  while  the  car 
with  a  long  piston  travel  will  be  the  last 
to  recharge.  With  a  little  practice,  the 
engineer  can  reapply  the  brakes  again, 
and  avoid  the  entire  release  of  the  tardy 
recharging  cars. 
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Wink-  running  on  the  level,  the  pet 
cocks  in  the  regular  exhaust  ports  are 
kept  open,  which  allows  the  brakes  to 
operate  as  usual. 

G.  W.  Marsh, 
Southern  Pacific  Ry. 
Oakland,  Cat. 

$  &  ® 

Jake  Baker  Joins  the  Air=Brake  Men's 

Association    Club— First 

Degree. 

Master  Yeditor: 

1  vill  dell  you  all  aboudt  vat  dook  blace 
mit  me  last  veek,  you  know.  Oder  if  you 
dond  no  den  I  dells  you.  Katrina,  dats 
my  vife,  say  to  me  "Jake,  if  y°u  vas  to  be 
blowted  up  mit  a  throly  gars  or  runedt 
over  mit  a  stheam  boadt,  I  vas  lefdt  mit  no 
monie.  Vy  you  dondt  pe  inshuredt  mit 
your  lifes." 

Veil  I  dinks  aboudt  dot  som  quite  a 
liddle.  It  vas  my  dudy  dot  my  vife  dondt 
go  by  de  boor  house,  uf  I  can  helep  id, 
undt  I  tinks  id  vas  pesdt  to  be  inshuredt. 
I  speagk  to  my  frendt  Lum  aboudt  et 
undt  he  say,  "Of  gourse  you  vant  to  hefe 
inshurance  by  your  life.  You  vill  jine  der 
Are  Bragke  Essosiashun  Glub.  Dot  vas 
en  ordter  dot  vill  coste  you  only  tree 
toller  fer  de  yere,  undt  uf  you  vas  deadt  or 
been  kilt  your  femily  pudts  on  sthyle  mit 
der  ten  tousendt  tollers  in  ghreenbecks. 
1  gids  you  a  bedishun  righd  avay,  und  ve 
pudts  you  trou  ligke  some  creased  lidt- 
enin." 

So  Lum,  he  gids  me  a  bedishun  of  dei 
memberships  vat  vant  ter  jine  der  glubs, 
undt  I  sindt  him  der  paper,  ven  I  also 
gift  him  my  lest  veeks  vages,  es  en  in- 
shurence  uf  my  pest  uf  faidth  to  apbear  et 
der  apbointedt  dime  to  receif  der  decrese, 
broviding  I  vould  pe  eggsepted. 

Pooddy  quick  I  reseiffedt  er  nodise  uf 

my  bedishun  hedt  peen  bellodted  for  undt 

nodt   regectedt,   undt   to   magke   myselef 

bresent   at   der   Demble    Door   der    ferst 

Frytay    after    full    moone    uf    der    ferst 

mondth  uf  der  yere,  et  7.23  B.  M.  sharpe. 

Et  der  apbointedt  dime   I   vas  on   der 

decks,   undt   der  blay   vent   on.     Efter  I 

vas  hootvinckt  and  von  of  my  bant  legks 

cut  off  by  der  nee,  mit  a  toe  lines  aroundt 

my  sthumick  so  I  vouldtendt  run  avay, 

I  vas  biased  pehindt  der  dore  undt  gifet 

som  rabps.    Ven  a  man  vats  voise  soundt 

ligke  he  vas  peen  teadt  more  as  dwendy 

yere,  saidt.  "Ho  I  vas  undt  vy  I  vas  lofen 

aroundt   hear?"      Now   dis   vas   a    funny 

dings  to   esk  me.  ven   I   vas   nodifide  to 

apbear  at  dis  sthaded  dime,  budt  I  ensered 

him   ven   I     sphoke,    dot     my   name   vas 

Bagker,   undt   I    vas   coome   to   jine   der 

glub. 

I  vas  den  eskt  uf  T  vas  a  "nine  boint 
men."  I  saidt  I  vas,  budt  I  hadt  fergodt 
dose  tigkets.  I  tell  him  my  vord  vas  goodt 
ven  ackoompny  mit  my  monie.  Dot  dey 
hadt  alreadty  godt  dis  pefore  dey  reseife 
der  vord.  He  also  eskt  me  uf  I  hedt  som 
more  resins  vy  T  itrsspegtedt  to  gedt  snm 
more  uf  dose  impordendt  brivileges.  I  sadt 
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dot  I  hadt;  dot  I  vas  so  oldt  I  coodt  vodte 
of  unlawful  hebits  und  pooddy  veil  regko- 
mendted. 

I  vas  den  eskt  uf  dis  vas  som  ects  uf  my 
owne  fre  vill,  undt  I  saidt,  "You  bedt." 
Den  he  saidt,  "Dis  tis  veil.  Ledt  him 
endter  dis  sanktum  sanktorum,  undt  pe 
reseifed  in  der  regkeler  forme,  as  all  dose 
who  heve  trevelt  dis  race  corse  pefore." 
Budt  pefore  I  vould  reseife  any  more  uf 
dose  segrets  I  moost  toogk  ubon  myselef 
an  oplegashun  undt  eskt  uf  I  vas  villingk. 
I  saidt,  "Vy  sure." 

I  vas  den  condugtedt  to  der  mitdle  uf 
der  roome  undt  toldt  to  neal  pehindt  der 
main  drum.     Mit  er  tripble  velve  in  my 
righdt  hend  und  er  redaining  velve  in  der 
lfedt  undt  toldt  to  repeadt  efter  my  name 
in  ml,  "  I  Yacob  Bagker  uf  my  one  vill 
undt    agordt     do    herepy    schwear     and 
bromise,   I    vill   alvays   refeal   und   nefer 
gonseal  any  uf  dose  segrets  vich  I  hefe 
nodt   reseifet,    nefer   vill   reseife   or   may 
nodt  hearefter  reseife.    I  bromise  also  dot 
I  vould  alvays  pay  my  duse  undt  subort 
der  gonstidution  undt  der  pylaws  so  long 
es  I  vas  gombeledt  to.     I  also  bromise  I 
vill  helb  undt  gomfert  a  vorthy  brodther 
ven  in  neadt  by  delling  him  he  vas  nodt 
der  only  beble  on  der  peach;  dot  I  vas 
som  punkinz  myselef.     Also   to   imbress 
on  his  mindt  der  neseserty  uf  henging  der 
hose  up,  turning  der  redaning  velve  down, 
see  der  bragke  vas  cut  in  undt  der  hend 
bragke  vas  toogkt  of  pefore  sthartin  oudt, 
undt  den  porrow  a  hendful  uf  fine  kut  undt 
pess  on. 

I  also  bromise  to  upholdt  der  tignity 
uf  der  glub  by  loogkin  vise  ven  som  pody 
eskt  som  gwestins,  undt  say,  "dot  vas  do 
teap  fer  dere  gomprihenshuns,  undt  to 
gonseal  der  missteries  uf  der  Are  Bragke 
in  efery  bossible  vay."  Do  all  dis  undt 
more  es  a  tousandt  onder  bromises  dit  I 
oplicate  myselef,  pinding  myselef  uf  no 
lesser  benalty  dan  dose  uf  hefing  my  nose 
puledt  oudt  py  der  root,  bodth  my  eyes 
bleckedt  undt  pungdt  up,  undt  my  pest 
Suntay  gote  ripedt  up  der  beck  uf  I  vould 
efer  fiolete  dis  my  oplicashuns. 

Efter  dis  I  vas  pudt  true  som  more 
high  kigkin,  und  py  undt  py  I  vas  gom- 
bletly  nocket  oudt  like  der  Fitzsimmons 
man  slugdt  Chim  Korbett. 

I'ndt  now,  Master  Yeditor,  I  vas  so 
lame  py  my  beck  frum  to  much  eggsess, 
undt  py  peing  ofer-charched,  dot  idt  vill 
pe  nesesary  fere  me  to  lay  of  py  my  thrain 
to  gidt  prased  up.  Der  dochter  saidt  I 
vould  pe  aple  to  reseife  my  negxt  decrese 
in  aboudt  two  veeks,  uf  I  hef  lugk.  Undil 
den  I  vil  say. 

Yours  slidely  disfigkerd. 
Elmira,  S.   )'.  Jacob  Baker, 


(55.)  J-  N.  Palmerston,  Out.,  asks: 
In  finding  the  total  brake-beam  lever- 
age, why  is  it  that  with  the  Hodge  system 
we  are  to  multiply  by  2,  and  by  4  for  the 
Stevens  system?  A.— See  reply  to  "E.  G." 
in  question  No.  50  in  March  number. 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(54)  F.  S..  Little  Falls,  N.  J.,  writes: 
Give  rule  for  figuring  crooked  or  bent 
levers.     A. — See   sketches   of  levers   and 
description  elsewhere  in  this  department. 


(56)  A.  R.  L.,  Albany,  N.  Y.,  writes: 
Are  the  new  Westinghouse  "F"  cata- 
logs mentioned  in  March  number  for  gen- 
eral distribution?  If  so,  how  will  I  pro- 
ceed to  obtain  one?  A.— No,  they  are  only 
intended  for  purchasing  agents  and  others 
who  have  to  order  material  from  the 
manufacturer  for  the  railroad. 

(57)  V.  I.  R.,  Oskaloosa,  la.,  writes: 
I.  Where  does  equalizing  port  g  run  to 

in  D-8  valve?  It  only  shows  a  small 
black  spot  on  diagram.  A.— Its  terminals 
are  the  rotary  valve  seat  and  equalizing 
chamber  D.  2.  Where  is  port  d  found  in 
D-8  valve?  A.— There  is  no  port  d  in 
either  the  D-8  or  E-6  brake  valve. 

(58)  C.  H.  G.,  Nevada,  Mo.,  writes: 
With  a  train  of  three  quick-action  West- 
inghouse air  brakes,  everything  in  good 
order,  will  the  brakes  go  on  in  quick  ac- 
tion to  place  the  engineer's  brake  valve 
handle  in  service-application  position  and 
leave  it  there  till  all  air  is  drawn  from 
train  pipe,  or  make  one  20-pound  applica- 
tion through  the  service-application  port 
and  place  the  handle  on  lap?  The  style 
of  engine  valve  as  shown  in  book  of  1890. 
A.— No. 

(59)  J.  M.  D.,  Arkansas  City,  Ark., 
asks: 

Why  would  not  driver  brakes  do  better 
on  top  of  the  drivers,  especially  on  low- 
wheel  engines  that  are  continually  tearing 
them  off  when  getting  off  the  track.  A.— 
It  would  be  almost  impossible  to  attach 
a  brake  in  that  manner  on  the  modern 
locomotive,  and  more  particularly  so  on 
low-wheeled  engines.  The  scheme  has 
been  many  times  advanced,  but  is  not  a 
feasible  one. 

(60)  C.  W.  H.,  Jamaica  Plain,'  Mass., 
asks: 

With  an  emergency  application  of  a 
plain  triple,  do  the  brakes  go  on  any 
sooner  than  in  a  service  application?  A.— 
Yes,  because  the  triple  piston  travels  its 
full  stroke,  and  a  more  direct  and  easy 
passage  for  pressure  from  the  auxiliary 
to  the  cylinder  is  had  than  when  a  service 
application  is  made  when  the  auxiliary 
pressure  passes  to  cylinder  through  the 
graduating  port.  The  same  cylinder  pres- 
sures are  obtained  in  both  cases. 

(61)  B.  W.  R.,  Marshalltown,  la.,  asks: 
What  is  the  object  of  port  f  in  rotary 

valve  of  D-5  or  E-6,  brake  valve  being 
made  longer  than  in  a  D-8?  A. — In  a 
service  application  groove  or  port  p  con- 
nects port  c  and  groove  or  port  h,  and 
discharges  pressure  from  chamber  D  to 
the  atmosphere.  In  emergency  applica- 
tion port  e,  groove  />,  groove  h  and  port  k 
exhausts  pressure   from   chamber  D   and 
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permits  black  pointer  or  gage  to  drop  to 
zero     The  latter  function  requires  the  ad 
ditional  length  of  port  or  groove  />. 

(62)  C.  W.  II.,  Jamaica  Plain,  Mass., 
asks: 

Is  there  any  difference  in  size  of  feed 
ports,  in  the  plain  and  quick-action  triples? 
A. — That  in  the  plain  triple  is  larger,  as 
shorter  trains  were  hauled  when  that 
valve  was  invented.  The  quick-action 
triple  has  made  it  possible  to  operate 
brakes  on  much  longer  trains,  and  in  or- 
der that  all  brakes  may  be  released  before 
much  of  the  replenished  train-pipe  pres- 
sure has  fed  into  head  auxiliaries,  the 
grooves  in  the  quick-action  triples  have 
been  made  smaller. 

(63)  C.  W.  II.,  Jamaica  Plain,  Mass., 
asks: 

What  is  the  graduating  stem  and  spring 
..I  tin'  plain  triple  for?  A. — At  one  stage 
in  the  evolution  of  the  triple  valve  these 
parts  performed  an  important  part  in  the 
graduation  of  the  triple,  but  since  the 
graduating  valve  was  incorporated  in  the 
structure,  the  graduating  spring  and  stem 
have  merely  acted  as  safeguards  to  pre- 
vent the  triple  piston  going  full  stroke 
when  moderately  harsh  train  pipe  reduc- 
tions were  made,  and  parts  were  not 
cleaned  and  properly  lubricated. 

(64)  D.  M.  \V.,  Southbridge,  Mass., 
asks: 

What  is  the  resistance  of  springs  64  and 
68  in  feed  valve  attachment,  D-5  brake 
valve,  having  90  pounds  in  main  reservoir 
and  70  pounds  in  the  train  line?  A. — The 
resistance  of  spring  64  is  insignificant. 
Feed  valve  piston  74  is  2}4  inches  in  diam- 
eter, and  therefore  contains  nearly  4 
square  inches  of  surface.  At  70  pounds 
train-pipe  pressure  there  is  a  downward 
force  of  280  pounds  acting  on  the  piston. 
To  balance  this  downward  force,  the 
spring  68  must  have  a  resistance  of  280 
pounds. 

(65)  J.  N.,  Palmerston,  Ont.,  writes: 

If,  when  running  down  grade  with  pres- 
sure-retaining valves  set  at  15  pounds,  I 
make  a  service  application  of  the  brakes, 
release  and  recharge  auxiliary  reservoirs 
to  70  pounds,  can  I  get  the  emergency  ac- 
tion of  quick-action  triple  with  15  pounds 
in  brake  cylinder?  A. — Yes,  but  the  per- 
centage of  train-pipe  pressure  going  to 
the  cylinder  will  be  less,  of  course,  than  if 
the  brake  cylinder  were  empty  and  the 
train-line  pressure  was  at  its  maximum 
when  the  emergency  application  was 
made.  The  ultimate  cylinder  pressure  will 
be  little  if  any  higher. 

(66)  C.  A.  R.,  Hempstead,  L.  I.,  writes: 
If  the  equalizing  reservoir  on  an  en- 
gine should  be  knocked  off,  and  the  pipe 
which  leads  to  it  plugged  up  so  as  to  stop 
leak  and  obtain  pressure,  the  small  vol- 
ume of  air  in  the  pipe  would  soon  be  ex- 
hausted when  an  application  was  made, 
and  allow  piston   17  to  rise  and  stay  up. 


This  would  give  a  full  ervici  applii 
or,  if  the  train  line  were  short,  would  pel 
haps  result  in  an  emergency  applii  itioo 
through  the  iram  line  exhaust  Would  it 
do  any  good  to  plug  the  train-line  ex- 
haust, and  why?  A. — See  answer  to  "J.  J." 
in  question  No.  42  in  March  number. 

(67)  S.  H.  D.,  Missoula,  Mont.,  writes: 
1.  What  is  the  capacitj  of  the  best  \\  1    I 

inghouse  air-brake  pump  in  cubic  f- •  1  ol 
free  air  pumped  per  minute?  A. — About 
33  cubic  feet  at  no  strokes  per  minute  is 
a  conservative  estimate  of  the  capai  itj  ol 
the  9J^-inch  pump,  2.  Does  steam  follow 
piston  of  air  pump  entire  stroke,  or  is  it 
cut  off  at  a  period  early  enough  to  allow 
for  a  small  amount  of  expansion?  A. — 
The  greater  part  of  the  work  being  done 
.it  the  ending  of  the  stroke,  renders  it  im- 
possible to  use  steam  expansively  in  the 
air  pump.  The  cut-off  is  practically  simul- 
taneous with  the  reversal  of  the  stroke. 

(68)  V.  I.  R.,  Oskaloosa,  la.,  writes: 

I  don't  understand  port  b  of  D-8  valve. 
On  one  instruction  book  card  with  mov- 
able handle,  b  is  shown  on  the  rotary 
valve  or  handle,  while  on  the  other  card 
it  marks  the  supply  port  in  the  rotary- 
valve  seat.  Please  explain.  A. — You  have 
been  misled  by  the  two  cards  in  ques- 
tion. The  card  marked  "Plan  of  Engi- 
neer's Brake,  etc.,"  illustrates  the  real 
valve,  and  the  ports  thereon  numbered 
and  named  are  correct.  The  card  marked 
"Diagram  illustrative  of  the  functions, 
etc.,"  is  merely  explanatory,  and  is  not  a 
real  valve.  The  ports  are  conveniently 
named  for  descriptive  purposes  only. 

(69)  B.  W.  R.,  Marshalltown,  la., 
writes: 

What  is  the  best  method  of  fitting  re- 
versing bushings  22  8-inch  Westinghouse 
pump?  All  bushings  we  have  fit  too  loose 
and  leak  around  the  taper  fit  badly.  A. — 
Unless  specified  in  the  order  that  a  larger 
reversing  piston  bush  is  desired,  the  re- 
pair part  sent  is  of  the  standard  dimen- 
sions. The  tapered  surface  is  depended 
upon  to  make  the  fit.  When  the  cavity  into 
which  bush  fits  has  become  worn,  larger 
bushings  should  be  ordered.  The  revers- 
ing valve  bushing  supplied  for  repairs  is 
made  about  1-32  inch  larger  than  stand- 
ard because  the  fit  is  a  straight  one. 

(70)  V.  I.  R.,  Oskaloosa,  la.,  writes: 
Is  steam  supposed  to  enter  on  the  under 

side  of  reversing  piston  23  of  8-inch  West- 
inghouse pump?  A. — Not  live  steam. 
Exhaust  steam,  however,  has  free  access 
through  the  lower  side  ports  of  the  bush- 
ing, and  supplies  a  cushion  for  the  piston 
in  its  descent.  The  upper  side  ports  pre- 
vent a  too  rapid  escape  of  exhaust  steam 
from  the  top  of  the  piston,  and  thereby 
cushion  the  piston  on  its  up  stroke.  2. 
What  is  the  small  hole  for  on  the  opposite 
side  of  the  supply  ports  in  bush  22.  as 
shown  in  the  cut?  A. — To  drain  conden- 
sation from  top  of  reversing  piston  and 


carry  it  to  the  stem  below,  where  it  serves 
as  a  lubricant  and  packing. 

(71 )  C.  W  II.,  Jamaica  Plain,  Mass., 
writes: 

I.  Explain  why  the  release-  valve  of  ten- 
der brake  is  tapped  into  brake  cylinder, 
while  with  quick-action  triple  it  is  tapped 
into  auxiliary  reservoir.  A. — It  w 
early  practice  of  the  manufacturer  to  pro- 
.']•  1  means  for  "bleeding  off"  a  "stuck 
brake"  by  placing  the  release  valve  in  the 
head  of  the  cylinder.  Later  it  was  found 
better  to  place  the  cock  in  the  auxiliary 
reservoir  and  cause  the  triple  to  mo 
release  stuck  brakes.  2.  Were  the  old 
passenger  plain  triples  release  valves 
tapped  into  the  cylinders?  A. — Yes,  but 
as  the  auxiliary  reservoir  was  later  on 
seen  to  be  the  better  place,  the  plug  in  the 
1  oir  and  the  cock  in  the  cylinder 
head  were  exchanged. 

(72)  B.  W.  R.,  Marshalltown,  la., 
writes: 

In  making  release  with  D-5  or  E-6 
valve,  the  air  continues  to  blow  out  of 
exhaust  fitting  51  if  handle  is  thrown  back 
in  release  position.  But  by  making  a 
movement  to  lap  and  back  again  it  will 
cease.  What  is  the  reason  the  valve  acts 
so?  A. — The  heavy  releasing  pressure 
coming  from  the  main  reservoir  increases 
the  train-pipe  pressure  under  piston  47 
higher  and  more  rapidly  than  ports  e  and  g 
can  increase  the  pressure  in  chamber  D. 
Piston  47  rises,  and  the  recharging  pres- 
sure escapes  at  train-pipe  exhaust.  By 
bringing  valve  handle  to  lap.  the  recharg- 
ing pressure  from  main  reservoir  is  cut 
off.  The  pressure  in  chamber  D  is  held. 
The  pressure  in  train  pipe  will  continue 
to  escape  until  it  is  slightly  lower  than 
that  in  chamber  D,  and  then  piston  47 
will  seat. 


The  engineers  and  firemen  of  the  Cleve- 
land, Lorain  &  Wheeling  Railway,  on  the 
division  between  Uhrichville  and  Kirk- 
wood,  have  formed  an  educational  club, 
for  the  purpose  of  assisting  each  other  in 
the  education  necessary  to  make  a  good 
engineer  and  fireman.  We  wish  the  club 
abundant  success,  and  consider  it  a  move 
in  the  right  direction.  It  is  a  pity  that 
more  educational  clubs  of  this  sort  are 
not  in  existence. 


A  circular  issued  by  general  superinten- 
dent Wilbur,  of  the  Lehigh  Valley,  says: 
"Mr  John  I.  Kinsey  is  appointed  superin- 
tendent of  machinery',  and  will  have  gen- 
eral supervision  of  the  stationary  engines 
and  machinery  connected  with  the  Perth 
Amboy  coal  docks.  South  Plainfield  stor- 
age ground.  Newark  draw  and  coal  trestle, 
Morris  Canal,  and  the  freight  houses  at 
Jersey  City  terminal.  The  superintendent 
of  machinery  will  report  to  the  superinten- 
dent of  motive  power." 
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Persecutions   Under  Patent  Laws. 

A  change  in  the  patent  laws,  proposed 
by  a  bill  which  was  before  last  Congress, 
requires  patentees  to  be  more  diligent 
than  they  sometimes  have  been,  in  assert- 
ing their  rights  against  infringements  and 
against  parties  using  patented  devices 
without  authority.  The  bill  would  limit 
the  period  of  accounting  to  six  years  be- 
fore the  filing  of  the  bill  of  complaint.  A 
change  of  this  sort  ought  to  be  welcomed 
by  the  users  of  machinery,  and  more  espe- 
cially by  railroad  companies,  for  the  latter 
seem  to  have  been  the  greatest  sufferers 
from  dishonest  holders  of  patents.  There 
has  been  a  practice,  among  certain  paten 
tees  and  purchasers  of  patented  devices, 
to  permit  railroad  companies  and  others 
to  use  their  patents  without  protest  until 
the  life  of  the  same  was  nearly  expired, 
and  then  proceed  to  prosecute  them  for 
damages  for  use  of  devices  during  the 
whole  life  of  the  patent.  In  many  cases, 
users  of  patented  articles,  who  were  not 
aware  that  they  had  been  patented,  were 
encouraged  to  manufacture  and  use  them, 
so  that  damages  might  be  collected  after- 
wards. It  was  well  known  that  had  com- 
plaint been  made  early  in  the  life  of  the 
patent,  the  use  of  the  infringing  article 
would  have  been  stopped. 

Devices  have  often  been  invented  simul- 
taneously by  two  persons,  or  by  more  than 
one  person,  and  it  has  occasionally  hap- 
pened that  the  latest  inventor  has  been 
the  patentee,  yet  those  who  invented  the 
article  first  were  eventually  made  to  pay 


for  the  right  to  use  their  own  device.  The 
practice  was  common  at  one  time,  and  is 
by  no  means  ended  yet,  of  rogues  apply- 
ing for  and  obtaining  patents  on  articles 
invented  by  other  persons.  Those  pirates 
would  visit  shops  and  factories  and  take 
notes  of  improved  devices  made  by  in- 
genious workmen,  and  then  swear  that 
they  were  the  inventors  and  obtain  patents 
under  their  false  representations  These 
men  generally  follow  the  policy  of  per- 
mitting the  parties  whose  devices  they 
have  stolen  to  go  on  using  them  until  the 
patent  has  nearly  expired,  and  then  in- 
stitute suits  for  damages.  It  is  generally 
cheaper  to  make  a  compromise  under  cir- 
cumstances of  this  kind  than  to  attempt 
defense,  and  so  men  and  companies  have 
allowed  themselves  quietly  to  be  robbed, 
rather  than  go  to  the  greater  expense  of 
lighting  the  robbers. 

Perhaps  the  most  celebrated  case  of 
robbery  of  this  kind  happened  in  what  was 
known  as  the  Tanner  Brake  Suits.  In 
1846,  Batchelder  &  Thompson,  of  Lowell, 
Mass.,  invented  a  car  brake,  to  be  oper- 
ated by  the  bumpers.  It  was  a  wretched 
device  and  never  brought  into  use,  but 
they  applied  for  a  patent  in  1847.  Through 
various  circumstances,  their  application 
was  kept  pending  in  the  patent  office 
until  1852.  In  the  meantime,  the  Hodge 
and  the  Stevens  brakes  had  both  been  in- 
vented and  patented — the  one  in  1840,  and 
the  other  in  1851.  In  1847,  Willard  J. 
Nicholls,  of  Hartford,  Conn.,  invented 
what  was  afterwards  known  as  the  Tanner 
brake.  He  put  it  into  use,  but  never  ap- 
plied for  a  patent. 

In  1851  Hendrick  Tanner,  of  Buffalo, 
who  was  engaged  in  selling  a  brake,  in 
the  course  of  his  travels,  came  across  the 
Nicholls  brake,  and  he  adopted  it.  As 
there  was  no  patent  on  it,  he  went  to 
Washington  and  tried  to  find  out  some- 
thing about  it.  and  there  found  pending 
the  application  of  Batchelder  &  Thomp- 
son for  their  brake.  He  bought  the  in- 
terest in  this  brake,  cancelled  the  models, 
specifications  and  drawings  and  got  a 
new  set  of  papers  instituted  to  cover  the 
Nicholls  brake,  so  that  when  the  patent 
for  the  Batchelder  &  Thompson  bumper 
brake,  applied  for  in  1847,  was  granted,  it 
covered  the  Nicholls  brake,  which  had 
not  been  patented  until  that  time,  1852. 

The  following  year,  Tanner  began  a 
suit  against  the  Erie  road  for  infringing 
his  patent,  by  using  the  Hodge  and 
Stevens  brake.  He  obtained  damages 
from  the  Erie  and  also  from  the  Hudson 
River  road  for  infringement  of  a  brake 
that  really  had  not  been  patented  until 
years  after  the  Hodge  and  Stevens  brakes 
were  in  use.  Two  years  later,  Thomas 
Sayles,  having  become  owner  of  the  Tan- 
ner patent,  began  suing  railroad  com- 
panies right  and  left  for  infringement. 
There  was  scarcely  a  railroad  in  the  coun- 
try that  was  not  compelled  to  pay  dam- 
ages for  infringing  the  Tanner  brake; 
many  thousands  of  dollars  were  paid  in 


this  way,  and  it  was  estimated  that  had  all 
paid  which  were  found  liable  for  damages, 
the  sum  would  have  aggregated  ninety 
millions  of  dollars. 

The  holders  of  the  patent  seemed  to 
pursue  their  course  of  robbery  until  1878, 
when  the  Supreme  Court  decided  against 
the  Tanner  brake  on  account  of  non-in- 
fringement. This  released  absolutely,  not 
only  the  defendants  in  that  suit,  but  all 
others  who  had  used  the  Stevens  brake, 
comprising  a  large  proportion  of  the 
roads,  especially  in  the  West.  The  opin- 
ion of  the  court  indicated  pretty  clearly 
that  the  Hodge  brake,  when  its  turn  came, 
would  also  be  held  "non-infringement," 
and  that  the  patent  itself  would  be  held 
invalid  on  account  of  change  made  in  ap- 
plication to  the  patent  office;  but  as 
neither  of  these  points  was  decided,  it  left 
Sayles  at  liberty  to  continue  litigation. 
He  had  already,  in  1S77,  brought  some 
two  hundred  new  suits,  thirty-three  of 
which  were  against  members  of  the  rail- 
road association,  thirty  in  equity  and  three 
at  law.  In  the  equity  suits,  it  was  objected 
by  defendants  that  the  patent  having  ex- 
pired there  could  be  no  jurisdiction,  and 
consequently  the  court  had  no  jurisdic- 
tion. The  question  came  before  the  Su- 
preme Court  in  a  suit  brought  against 
Lake  Shore  &  Michigan  Southern,  which 
was  decided  in  January,  1879,  to  the  effect 
that  suit  for  infringement,  as  a  rule,  can- 
not be  maintained  in  equity  after  expira- 
tion of  the  patent. 

After  obtaining  a  decree  against  the 
Chicago  &  Northwestern  Railway,  Sayles 
offered  to  settle  with  all  the  railroads  for 
fifteen  millions  of  dollars  and  passes.  He 
gradually  reduced  his  demands  to  three 
millions,  and  after  that  decree  had  been 
reversed  by  the  Supreme  Court,  he  came 
down  to  $350,000.  A  settlement  was  sub- 
sequently made  by  the  Western  Railroad 
Association  for  $500.  and  similar  settle- 
ment was  made  by  the  Eastern  Railroad 
Association.  This  wound  up  the  case, 
but  several  millions  of  dollars  had  been 
collected  from  railroad  companies  in  the 
meantime  on  worthless  patents.  The  per- 
secutions carried  on  under  this  patent 
were  the  means  of  bringing  into  existence 
the  railroad  associations,  which  have  done 
so  much  to  rid  railroad  companies  from 
impositions  of  this  character. 

i     i     $ 

Favors  More  Uniformity  in  Rolling 
Stock 

At  the  approaching  conventions  of  the 
Master  Car  Builders'  and  Master  Me- 
chanics' Associations,  both  organizations 
will  have  under  consideration  reports  of 
committees  appointed  to  propose  the 
means  for  reducing  the  diversity  in  the 
parts  and  proportions  of  railroad  rolling 
stock  and  of  recommending  means  to  se- 
cure greater  uniformity  in  designs.  It  is 
earnestly  to  be  hoped  that  the  labors  of 
these  committees  may  be  fruitful  of  prog- 
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rcss  in  a  direction  where  the  associations 
have  shown  their  greatest  usefulness. 

During  the  whole  existence  oi  the  two 
leading  railroad  mechanical   association 

in  this  country,  there  has  been  a  constant 
endeavor  towards  making  railway  rolling 
stock  uniform.  The  individual  tastes  run 
towards  diversity,  and  the  intentions  of 
the  associations  have  worked  towards 
suppressing  indh  idual  predilei  tii  in  and 
favoring  designs  that  would  make  the 
parts  interchangeable.  The  M  tei  Cat 
Builders'  Association  has  been  fairly  suc- 
cessful in  this  line  of  progress,  and  the 
efforts  of  the  Master  Medium  '  Associa- 
tion must  have  hail  good  influence,  but  it 
is  difficult  to  see  this  influence  on  exist- 
ing designs  of  I.  icomotives. 

The  history  of  locomotive  development 
has  been  that  alter  a  time  locomotive  en- 
gineers    learned    by    a    tentative    process 

what     proportions     of     heating     si 

grate  area  and  cylinder  volume  provided 
the  most  econoiim  al  engine,  ami  writers 
on  locomotive  engineering  formulated 
the  data,  and  it  became  accepted  as  the 
principle  of  sound  locomotive  designing. 
For  the  last  J5  years,  there  has  been  a 
tendency  among  designers,  more  i  pei 
ially  in  this  country,  to  ignore  the  rules 
followed  by  early  engineers,  and  the  di- 
versity appears  to  be  growing  worse  con- 
founded every  year.  Anything  which  in- 
creases the  diversity  of  railroad  rolling 
stock  is  a  source  of  extra  expense  to  rail- 
road companies,  because  this  diversity  I 
must  be  paid  for  in  more  costly  con- 
struction and  more  expensive  repairs. 

There  is  no  good  reason  why  railroad 
companies  should  not  agree  to  have  loco- 
motives and  ears  built  on  the  same  prin- 
ciple that  the  Westinghouse  air  brake  is 
manufactured  on.  Nothing  prevents  this 
except  the  individual  preferences  of  rail- 
road officers.  These  preferences  are 
nearly  all  founded  on  prejudices,  defective 
knowledge   and  the   desire  to   be   odd. 

The  popular  argument  in  favor  of  di- 
\ersity  of  rolling  stock  has  been  that  the 
physical  conditions  of  different  railroads 
r<  quire  different  forms  of  locomotives  and 
cars.  Also  that  the  forms  of  locomotives 
had  to  be  modified  by  the  character  of  the 
fuel  available  in  localities  widely  separated 
from  each  other.  Of  course,  it  is  cor- 
rect to  say,  that  railroads  in  a  hilly  coun- 
try require  heavier  locomotives  than  those 
running  through  plains  and  prairies,  but 
the  difference,  except  in  diameter  of  driv- 
ing wheels,  does  not  need  to  vary  materi- 
ally. If  a  cordial  effort  were  made  to  try 
and  find  a  few  forms  of  locomotives  that 
would  be  adapted  to  the  operation  of  all 
kinds  of  railroads,  we  believe  that  the 
variety  of  types  could  be  reduced  to  a  very- 
small  number,  and  that  the  proportions  or 
the  parts  could  be  made  interchangeable 
in  nearly  every  case.  In  the  case  .if  cars. 
the  difficulty  of  making  uniformity,  owing 
to  geographical  and  other  differences 
of  the  railroads,  would  be  much  less  per- 
plexing than  it  U  in  regard  to  1, icomotives 


ii    .ill    the    railroad    companies   would 
tgree  upon  standard  proportions  ol   thi 

various    types    ol    I ot    i         o    thai 

builders  could  work  constantly  to 

ard  pattern'.,  the  purchasers  would  sa 

an  averagi      I  ooo  an  i  ngine,   first   cosl 

All  ji.M i  He  o  p. in  ,  could  l» 

in  stock,  they  could  be  purclia 

low  ii    in  1    lli, hi  al    pi  '.i.'  .il  ma  ■ 

i  Inn.  iy   would   be  designed   for  their  pro 

duction,  and  lo ii..      would  be  much 

shorter  time  front  el  ici  undergoing  re- 
pait  This  would  in.  .in  thai  the  work  ot 
transportation  could   be   done   by 

1 'in . i  ives;  thi  i  gumi  nl 

in  the  advantagi   ol    tandardizing  cars. 

In  i  irerj  cat  efullytprepared  arte 
"The  1 'resent  and  Future  of  Ann 
Railways,"     contributed     by     Thoni.i 

Wo. i. Hock  to  the  "Engineering  Mag- 
azine." the  statement  is  made,  and  evi- 
dently proved,  thai  in  future  the  profits 
to  investors  in  railroad  property  in 
draw  n  from  savings  in  the  COSl  ol  pi 
operating.  Rates  for  transportation  of 
passengers  and  freight  have  fallen  very 
close  io  actual  cost,  s..  that  thi  )  are  not 
likely  to  go  lower,  but  they  canni 
raised.  There  is  no  going  back  in  the 
direction  of  better  prices  for  work  done 
by  railroad  companies.  Under  the  cir- 
cumstances, the  most  successful  railroad 
man  will  be  the  manager  who  devotes  the 
greatest  attention  to  saving  on  small 
details.  The  complete  standardizing  of 
rolling  stock  would  effect  savings  which 
could  provide  dividends  to  roads  that  are 
now  chronically  insolvent.  That  is  the 
situation  to  be  faced,  but  recent  designers 
of  railroad  rolling  stock  do  not  seem  to 
be  working  in  the  style  that  will  lead  to- 
wards uniformity  :  the  trend  of  their  work 
is  in  quite  the  opposite  direction. 

The  possibilities  of  further  reducing  the 
cost  of  building  and  repairing  rolling 
stock  by  the  employment  of  perfected 
tools  and  highly  organized  methods,  are 
about  exhausted.  The  only  thing  there- 
fore that  now  remains  in  this  department 
of  railroad  expenditures  is  the  employing 
of  rolling  stock  that  by  interchangeabilitj 
of  parts  will  cost  less  for  repairs,  and 
cause  reduced  delay  while  repairs  are  go- 
in;^  on. 

§  .%  § 

Rolled  Finish  on  Cylindrical  Surfaces. 

During  one  of  our  recent  rambles  in  the 
South  in  looking  up  points  wherewith  to 
satisfy  our  >  earning  to  keep  in  touch  with 
the  best  methods  of  turning  out  work. 
we  found  that  in  the  Huntington  shops 
they  were  using  the  steel  roller  on  almost 
all  cylindrical  wearing  surfaces.  The  be- 
ginning of  this  practice  in  these  shops 
was  made  on  car  axle  journals,  similar  to 
what  was  already  being  done  in  a  few 
other  shops,  and  the  results  were  so  sat- 
iry  that  driving-axle  journals  are 
now  finished  with  the  roller:  continuing  in 
this  line  oi  experiment,  it  was  seen  that 
piston  rods  could  be  made  smoother  and 


tin.  r  with  the  roller  than  with  the  tool, 
and  the  roller  finish  is  now  the  order  for 
is,  whili  a  device  is  being  experi- 
mented with  to  hold  valve  stems  rigidly 
enough  to  withstand  the  pressure,  when 
they  too  will  gi 
finish. 

It    is     hown   that   the   surface   left 
the    rolling    pro  -cry    dense    and 

a  skin  quite  appreciably  closer  and 
Ii  r  than  when  raw  from  the  tool,  and 
therefore  gives  a  longer  life  between 
turnings.  No  files  an  allowed  to  be  used 
on  turned  work,  either  for  lit  or  finish, 
the    roller    leaving    the  olutely 

id  round,  or  a-   near  thai 
on  as  the  condition  oi  the  ma- 
chine will  permit,     i  n 
"  with  tl  been  found  to  I 

to  that  of  the  tool  in  all  re 
for    thi  that   there    is    no   cutting 

to  be  sacrificed,  and  no  consequent 
ir  of  the  tool.     Our  pub- 
ii    of   the   roller   as    we    found   it   in 
n   a   few    other  shops,  has  been  the 
■  I.. pi  ion    in    many    places 
where  it  was  unknown  before,  and  so  with 
Other  shop  kinks  thai  -nstantly  in 

quest    of    for    dissemination    among    our 
readi  i 

i     $ 

Car  Ventilation. 

Any  person  who  enters,  in  the  small 
of  the  morning,  a  crowded  passen- 
r  which  has  been  running  all  night, 
with  little  opening  of  doors,  will  be  con- 
vinced by  his  sense  of  smell  that  the  ven- 
tilation of  passenger  cars  is  far  from  per- 
i. ■•  i  It  appears  to  us  that  the  comfortable 
beating  of  cars  which  has  resulted  irom 
the  general  use  of  steam  or  hot  water  has 
rendered  imperfect  ventilation  much 
more  conspicuous  than  it  was  in  cold  ears, 
and  to  this  may  be  due  the  agitation 
against  badly  ventilated  cars,  which  has 
lately  come  round  in  shorter  cycles  than 
it  formerly  did.  The  worst  ventilated  car 
is  seldom  in  worse  sanitary  condition 
than  badly  ventilated  bed-rooms;  but.  of 
course,  the  renter  of  a  bed-room  has  not 
got  the  shortcomings  of  a  railroad  cor- 
poration to  complain  about,  and  discom- 
forts that  cause  no  complaint  from  house- 
holders or  their  tenants  arouse  fierce 
wrath  when  a  railroad  company  is  the 
delinquent. 

The  volume  of  fresh  air  admitted  per 
hour  into  the  ordinary  car  is  fairly  well 
known,  and  scientific  investigators  have 
shown  how  far  short  it  comes  to  satisfac- 
tory conditions:  yet  very  little  improve- 
ment has  been  effected  since  railroads  be- 
gan to  carry  passengers.  In  a  lecture  on 
"The  Ventilation  of  Passenger  Car 
Railroads."  delivered  by  Dr.  Dudley,  of 
Altoona,  Pa.,  at  the  Franklin  Institute. 
Philadelphia,  the  speaker  stated  that  ex- 
periments which  he  had  made,  indicated 
that  the  inside  of  a  passenger  car  re- 
ceives from  one-eighth  to  one-tenth  of  the 
change   of  air  which   it  ought  to   receive. 
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An  ordinary  passenger  car  has  about 
4,000  cubic  feet  of  space  and  provides 
accommodation  for  60  passengers.  There 
is  mixed  with  the  air  everywhere  a  small 
volume  of  carbonic  acid  gas  which  aver- 
ages about  4  cubic  feet  in  10,000  cubic 
feet.  Chemists  say  that  this  admixture 
of  carbonic  acid  cannot  safely  be  in- 
creased more  than  2  cubic  feet  above  the 
normal  without  endangering  the  health 
of  those  breathing  it.  It  is  known  that 
every  adult  person,  by  breathing,  con- 
verts about  six-tenths  of  a  cubic  foot  of  the 
breathing  medium  into  carbonic  acid  each 
hour.  When  the  work  performed  in  this 
line  by  sixty  persons  is  figured,  it  shows 
that  a  car  of  4.000  cubic  feet  of  volume 
gets  badly  diluted  with  foul  air.  Dr.  Dud- 
ley says  that,  to  keep  the  air  within  the 
health  limit,  180,000  cubic  feet  of  fresh 
air  would  need  to  be  admitted  every  hour, 
which  would  be  equivalent  to  changing 
the  entire  volume  of  air  forty-five  times 
per  hour.  This  would  keep  the  people  in 
the  middle  of  a  small  tempest  all  the  time, 
and  heating  of  the  car  to  a  comfortable 
warmth  would  be  impracticable. 

That  is  the  difficulty  which  cannot  be 
overcome.  Perfect  ventilation  and  com- 
fortable heating  cannot  go  together  in  the 
small  volume  of  a  railroad  car,  with  so 
many  persons  vitiating  the  air.  There 
are  few  halls  or  theatres  that  are  per- 
fectly ventilated,  although  their  height 
makes  the  problem  of  air  changing  and 
heating  much  simpler  than  it  is  in  a  rail- 
road car.  In  experiments  made  on  the 
Pennsylvania  Railroad,  it  was  found  that 
90,000  cubic  feet  of  air  was  about  the  limit 
of  air  that  could  be  admitted  to  the  car 
each  hour,  under  control,  but  it  was  not 
possible  to  increase  the  heat  more  than 
40  or  50  degrees.  With  a  train  of  twelve 
cars,  it  was  calculated  that  from  3  to  4 
per  cent,  of  the  whole  heating  capacity  of 
locomotive  boiler  would  be  needed  to 
heat  the  cars  comfortably. 

The  teaching  of  the  experiments  re- 
ferred to,  and  of  many  investigations 
formerly  made  by  other  railroad  com- 
panies, is  that  a  compromise  must  be 
made  between  good  ventilation  and  satis- 
factory heating.  During  cold  weather, 
passengers  must  be  contented  with  from 
20,000  to  30.000  cubic  feet  of  fresh  air, 
while  in  warmer  weather  the  supply  may 
be  about  half  the  theoretical  requirement. 
If  there  were  no  question  involved  be- 
yond the  admitting  of  the  air  required,  it 
would  be  an  easy  thing  to  do;  but  in  car 
ventilation  there  are  conflicting  condi- 
tions, similar  to  those  of  preserving  the 
unhampered  flow  of  the  fuel  gases  from 
locomotive  tubes  while  preventing  the 
emission  of  sparks.  A  perfect  ventilating 
system  must  admit  pure  air  alone.  It 
must  keep  out  cinders  and  smoke  and 
dust.  When  passing  through  tunnels,  it 
must  close  out  the  foul  gases  that  linger 
in  such  places,  and  it  should  cool  the  air 
in  summer  and  warm  it  in  winter.  Var- 
ious inventors  have  offered  to  supply  ap- 


paratus that  fulfill  all  these  conditions; 
but  somehow,  when  subjected  to  practice, 
they  were  found  wanting,  and  the  intellect 
of  the  brakeman  had  to  do  the  regulating, 
with  the  usual  result. 


Abuse  of  Shop  Kinks. 

Shop  kinks  are  capable  of  abuse  as  well 
as  use.  They  can  be  made  to  give  a  re- 
turn for  their  cost  that  will  put  the  books 
in  "unstable  equilibrium"  with  the  same 
facility  and  ease  as  the  most  careless  man- 
agement. They  can  be  made  to  drag  on 
shop  economy  until  every  dollar  they 
should  save,  but  don't,  stands  as  a  re- 
proach to  their  presence  as  factors  in  a 
failing  business. 

Intelligence  must  be  used  in  guiding 
these  labor-saving  appliances,  or  they  fail 
of  their  purpose.  Time  spent  in  long 
waits  to  get  the  use  of  some  tool,  when  a 
few  of  those  wasted  minutes  would  do  the 
job  in  hand  without  it,  represents  one  of 
the  abuses  of  kinks,  because  the  tool 
stands  responsible  for  the  loss  of  time  in 
waiting  when  the  wait  was  unnecessary. 

It  would  not  be  regarded  good  shop 
practice,  nor  a  sensible  procedure,  for  a 
man  to  employ  the  traveling  crane  to  carry 
a  sandbox  cover  from  one  end  of  the  shop 
to  the  other,  even  if  that  important  tool 
was  not  otherwise  engaged  at  the  time, 
simply  because  the  article  in  question 
could  be  transported  by  hand  in  less  time. 
Kinks  used  rightly  are  money-makers, 
but  when  used  as  cloaks  to  hide  the  de- 
signs of  time-servers,  they  rapidly  assume 
the  role  of  money-losers. 

§  §  $ 

Supervision  of  Coal  Supply. 

The  general  manager  of  the  Wabash 
Railroad  has  instituted  an  arrangement, 
which  we  are  persuaded  will  result  in  con- 
siderable saving  of  fuel  to  the  company. 
The  position  of  road  foreman  of  engines 
has  been  abolished,  and  that  of  inspectoi 
of  fuel  and  locomotives  has  been  created. 
On  the  face  of  it,  this  seems  to  be  little 
more  than  a  change  of  name  for  an  im- 
portant position,  but  we  understand  that 
the  holder  of  the  new  position  has  control, 
not  only  of  the  way  fuel  is  used,  but  the 
quality  of  fuel  supplied.  One  of  the  great 
sources  of  waste  of  fuel  in  locomotives 
has  been  the  great  variety  of  coal  supplied 
to  the  different  coaling  stations.  Those 
who  purchase  the  coal,  as  a  rule,  seem  to 
pay  no  attention  whatever  to  securing  uni- 
formity of  quality.  One  supply  of  coal 
will  be  first-class  in  every  particular,  and 
the  next  will  be  so  bad  that  few  engines 
can  make  steam  freely  when  using  it. 
This  diversity  in  supply  requires  that  the 
draft  applicances  of  the  engines  should  be 
adjusted,  so  that  they  can  burn  the  worst 
quality  of  coal  freely.  The  consequence 
is  that  the  exhaust  is  too  sharp  for  the 
use  of  good  coal,  and  a  great  deal  of  heat 
is  sent  up  through  the  chimney  that  might 
be  transmitted  to  the  water  with  a  lighter 
exhaust. 


Intelligent  supervision  by  men  com- 
petent to  judge  the  quality  of  coal,  will 
effectually  remedy  this  source  of  waste 
and  cause  of  annoyance.  Apart  from  the 
direct  waste  that  results  from  an  engine 
having  the  nozzles  choked  to  burn  in- 
ferior coal,  there  is  the  reduced  efficiency 
of  the  engine  to  be  taken  into  account, 
and  the  delays  to  train  service  incident  to 
bad  steaming  engines.  There  is  nothing 
that  demoralizes  the  work  of  a  division  so 
thoroughly  as  an  epidemic  of  bad  steam- 
ing locomotives,  and  these  epidemics  are 
nearly  always  caused  by  the  use  of  inferior 
coal.  A  curious  thing  connected  with  this 
fuel  question  is  that  the  bad  coal  is  nearly 
always  charged  at  the  same  price  as  first- 
class  coal. 

We  commend  the  change  made  by  the 
Wabash  to  the  attention  of  other  railroad 
managers.  The  different  division  inspec- 
tors report  to  the  general  inspector,  who 
is  responsible  to  the  general  manager  for 
the  efficient  performance  of  his  duties. 
These  inspectors  are  more  likely  to  be 
good  judges  of  coal  than  the  parties  to 
whom  this  duty  has  formerly  been  as- 
signed, and  their  supervision  will  be  an 
efficient  guard  against  the  delivery  of  coal 
which  is  inferior  to  what  it  has  been  rep- 
resented to  be. 


Effect  of  Inside  Valve  Clearance. 

The  experimental  work  done  on  the 
locomotive  "Schenectady,"  at  Purdue 
University,  and  of  the  engines  tested  on 
the  stationary  plant  belonging  to  the  Chi- 
cago &  Northwestern  is  steadily  settling 
problems  in  the  operation  of  locomotives 
that  have  long  excited  conflict  of  opinion. 
A  question  that  has  long  been  a  subject  of 
much  dispute  among  master  mechanics  is, 
the  economical  effect  of  inside  clearance 
of  valves.  A  few  locomotive  men  have  in- 
sisted that  a  little  inside  clearance  is  con- 
ducive to  economy  of  steam,  especially 
for  high-speed  engines,  while  others  held 
that  it  made  a  more  powerful  engine,  but 
wasted  steam.  The  tests  of  service  were 
too  inaccurate  to  demonstrate  which  side 
was  right,  but  the  prevailing  practice  was 
to  give  a  little  inside  lap,  or  to  have  the 
inside  valve  edge  line  and  line.  This  was 
the  practical  testimony  of  the  railroad 
world  on  the  subject;  on  the  other  side 
were  a  few  engineers  who  had  studied 
closely  the  details  of  steam  distribution, 
and  who  were  believers  in  the  aid  that  the 
steam  engine  indicator  gives  in  under- 
standing the  effects  of  changes  in  valve 
arrangements. 

Purdue  University  and  the  Chicago  & 
Northwestern  testing  plant  have  now  pre- 
sented evidence  that  inside  clearance, 
within  certain  limits,  not  only  makes  a 
more  powerful  engine,  but  saves  steam. 
Mr.  E.  M.  Herr  having  made  a  statement 
to  the  Western  Railway  Club  that  the 
information  gained  in  making  tests  on 
their  stationary  plant  had  induced  the 
Chicago     &     Northwestern     Railway     to- 
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adopt  the  practice  of  giving  the  valves  of 
their  passenger  engim  '  im  h  i  li  irancc, 
Professoi  Goss,  of  Purdue  University,  'lis 
cussed  the  subject,  and  added  t  >  I  iscei 
tained  by  use  ol  theii  engine.  He  held 
that  no  change  in  valve  mechanism,  01  ol 
valve  proportions  or  valve  setting,  could 
produce  any  real  effect  upon  the  powei 
of  a  locomotive  unless  it  affects  its  effi- 
ciency. The  fact  that  inside  clearance 
gives  a  greater  mean  effective  cylinder 
pressure    is    of    no    consequence,    because 

thai  could  he  obtained  by  lengthening  the 

cut-off.  A  locomotive  will  be  most  power- 
ful when  its  engines  are  most  efficient  in 
the  use  of  steam.  He  intimated  that  the 
work  on  the  Purdue  locomotive  indicates 
that  inside  clearance  reduces  the  con- 
sumption of  steam  at  very  high  speed,, 
but  that  the  saving  was  not  very  great. 
As  the  drain  on  the  boiler  is.  however, 
greatest  at  high  speed,  it  seems  that  this 
simple  change  in  the  valves  is  calculated 
to  increase  the  efficiency  of  the  engine. 


The  Latest  "  Fake." 

There  appears  to  have  been  some 
method  in  the  madness  of  parties  who  got 
out  the  absurd  Holman  locomotive, 
which  is  mounted  upon  two  pairs  of 
trucks,  one  above  the  other. 

They  are  advertising  in  Philadelphia 
papers  that  a  company  has  been  formed 
to  sell  this  locomotive,  the  capital  stock 
being  $10,000,000.  They  offer  to  sell 
stock  for  $25  a  share,  the  par  value  being 
$100.  They  make  the  claim  that  this  sort 
of  engine  is  destined  to  be  the  locomo- 
tive of  the  future,  and  make  a  great  many 
other  absurd  claims  for  it. 

Since  Keeley  motor  stock  is  still  quoted 
as  being  of  some  value,  we  have  no  doubt 
but  what  parties  will  lie  found  foolish 
enough  to  put  money  in  the  Holman 
Locomotive  Speeding  Truck  Company. 


Neglect  of  Dampers. 

A  writer  in  our  correspondence  depart- 
ment, under  the  heading  of  "Defective 
Dampers— Waste  of  Coal  by  Reckless 
Firing,"  directs  attention  to  some  sources 
of  waste  of  fuel  which  we  are  surprised 
goes  on  so  long  without  correction, 

Those  who  have  paid  attention  to  the 
economical  use  of  coal  agree  that  loco- 
motive ash-pans  ought  to  be  fitted  with 
good  dampers,  and  that  they  should  be 
used  to  regulate  the  admission  of  air  or  to 
cut  if  off  when  an  engine  is  standing  idle. 
The  belief  that  dampers  are  made  for  this 
purpose  is  spreading  slowly,  and  on  some 
roads  the  enginemen  are  directed  to  use 
the  dampers;  but  neglect  of  this  duty  is 
very  common.  The  railroad  companies 
are  themselves  to  blame  for  the  neglect 
of  the  men  in  operating  dampers,  because 
the  levers  for  operating  them  are  nearly  al- 
ways exceedingly  awkward  to  move.  They 
often  come  in  contact  with  other  appli- 
ances  beneath    the    foot-plate,    and    have 


pi  actil    ill        no      menu        of     holding     the 

dampi  1  hi  diffi  1 1  nt  po  il  ion 

1    Mi  il  1 .11I   0,1. 1  panii      I"  "in  to  make 

tin'  handling  of  dampi  1     ea   .    and 
■ '  1 1,  they  need  not  expei  t   that  fire- 
men «  ill  intei  >   1  1  hem  elvi     much  in  at- 
ti  nding  those  appliances. 

&  | 

BOOK  NOTICES. 

"Practii  al    Management   of  En 
Boilers."      Including    Boiler    Setti 
Pumps,    Injectors   and   All   Connco 
of    Engines   and     Bi  illi  1  Pi  ai  tical 

Guide  for   Engineers  and   Firemen  and 
Steam   Users   Generally.      By    William 
Barnetl    Le   Van,  Consulting  Engineer. 
267  pages;  4V2  x  6J/2   inches.     Philadel- 
phia Book  Co.,  Philadelphia.    Price  $2. 
This  little  book  is  written  by  a  practical 
boiler    maker    and    mechanical    engineer, 
and  his  purpose  has  been  to  make  a  useful 
handbook  for  engineers  and  firemen.     In 
this  he  seems  to  have  succeeded  very  well 
indeed.      Men    in   charge   of   boilers   and 
engines,  looking  for  information  concern- 
ing their  engines,  will  find  this  as  good  a 
book  as  anything  we  know  of. 

"Tenth  Annual  Report  of  the  Bureau  of 
Labor  Statistics  of  the  State  of  North 
Carolina,"  for  the  year  1896.  254  pages; 
6yi  x  gYz  inches. 

This  is  the  annual  report,  prepared  for 
statement  to  the  Governor  of  North  Caro- 
lina by  Mr.  B.  R.  Lacy,  labor  commis- 
sioner. It  contains  a  great  deal  of  in- 
teresting information  concerning  labor  in 
the  State,  and  price  paid  for  the  same, 
the  number  of  hours  worked  and  the 
number  of  persons  employed  in  various 
lines  of  industry.  In  connection  with  this 
report,  we  are  glad  to  see  that  the  wages 
paid  by  railroad  companies  to  their  em- 
ployes are  on  a  much  higher  average 
than  that  paid  other  industries.  The  re- 
port shows  evidence  of  great  painstaking 
in  its  preparation,  and  is  certainly  a  credit 
to  Mr.  Lacy,  who  is  an  old  railroad  man 
and  a  highly  competent  engineer. 

"Gas,  Gasoline  and  Oil  Vapor  Engines." 
For  Stationary,  Marine  and  Vehicle 
Motive  Power.  By  Gardner  D.  Hiscox, 
M.  E.  New  York:  Norman  W.  Henley 
&  Co.  279  pages;  6x9  inches.  Price 
$2.50. 

This  appears  to  be  a  very  timely  contri- 
bution on  a  subject  that  has  been  written 
about  sparingly.  Gas  engines  have  been 
coming  very  rapidly  into  use  for  the  last 
few  years,  and  the  indications  are  that 
their  popularity  will  increase  rather  than 
diminish,  and  it  has  been  very  difficult 
finding  books  that  would  describe  their 
operation  in  a  way  that  an  engineer  or 
mechanic  could  understand.  This 
contains  the  information  required,  and  it 
will  be  found  a  very  valuable  work  of 
reference  for  those  who  have  anything  to 
do  with  gas  or  gasoline  engines.  It  deals 
with  all  classes  of  engines,  from  the  high 


or    1  lectric    lighting 
purpo  d  for  driv- 

ing a  tricycle. 

Lubrication."     A    Hand- 
Every    User   of    Machinery. 

V  J.  Wallis-Taylcr,  C.  E.     D.  Van 
•rand  Co.,  New  York.     208  pages: 
5  x  7J4  inches.    Price  $1.50. 

erybody  connected  with  the  use  of 
machinery  of  any  kind  is  liable  to  be 
direi  tly  interested  in  lubrication  and, 
thereto  likely  to  find  this  book 

11,110  ting  and  useful.  The  work  is  thor- 
oughly practical  in  every  respect,  and  has 
a  great  many  good  engravings  of  various 
forms  of  bearings  and  appliances  for  hand- 
ling lubricators.  It  brings  out  in  a  very 
po  i.e  way,  that  it  is  not  usually  the 
amount  of  work  done  which  causes  a  ma- 
chine to  wear  out,  but  friction,  due  to  the 
want  of  lubrication.  That  might  be  called 
the  text  of  the  book,  and  then  it  proceeds 
to  present  the  proper  remedies  for  the 
salvation  of  the  machine.  The  parts  relat- 
ing to  the  application  of  lubricants  to  bear- 
ings and  rubbing  surfaces  is  remarkably 
full,  and  contains  engravings  of  all  the 
lubricators  that  we 'remember  having  seen 
in  use. 

"Steam  Boilers."    By  Cecil  H.   Peabody, 
Professor  of  Marine   Engineering  and 
Naval    Architecture,    and     Edward    F. 
Miller.    Assistant    Professor    of    Steam 
Engineering;    both   of   the    Massachu- 
setts   Institute    of    Technology.     John 
Wiley  &  Sons,  New  York.    380  pages; 
6x9  inches.    Price  $4 
This  book  has  been  prepared  for  the 
use  of  students,  but  it  will  be  found  very 
useful   for   any   person   interested   in   the 
making  of  boilers,  or  in  the  care  of  them, 
It   is   written   in  a   style  that   is  compre- 
hensible   to    any    ordinary    mechanic,    is 
profusely  illustrated  by  good  cuts,  and  is 
not  very  heavily  loaded  down  with  alge- 
braic formulae.    It  contains  the  best  chap- 
ter  on   Types   of   Boilers    we   have    ever 
read,   and   that   on    Shop    Practices   also 
strikes    us    as    being    particularly    good. 
Among   the   other   subjects   treated   are: 
Fuels   and   Combustion:    Corrosion    and 
Incrustation:     Settings.      Furnaces     and 
Chimneys:  Power  of  Boilers;  Staying  and 
Other     Details:     Strength     of     Boilers; 
Boiler     Accessories;      Testing      Boilers; 
Boiler   Design.      Every  chapter  contains 
valuable    information,    that    we    do    not 
think  can  be  found  so  compactly  stated 
anywhere  • 

The  "Proceedings  of  the  26th  meeting 
oi  the  American  Society  of  Railroad  Sup- 
erintendents." held  at  Niagara  Falls.  Sep- 
r,  1S06.  has  reached  our  desk.  The 
volume  is  standard  railroad  size  of  69 
pages,  and  contains  the  reports  submitted 
to  the  convention,  with  discussions  upon 
them.  The  most  important  report  and  dis- 
cussion was  on  the  Progress  in  Signal 
Engineering. 
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PERSONAL. 

Mr.  Thomas  R.  Hill  has  resigned  the 
position  of  superintendent  oi  the  United 

-  Metallic  Packing  Company. 

Mr.  A.  Sherman  has  been  appointed 
foreman  of  the  Dunkirk  shops  of  the  Dun- 
kirk, ,\:  Pittsburgh. 

.Mr.    J.    P.    Bey    has    been    transfi 
from  Denver  to  be  general  foreman  of  the 
Union  Pacific  shops  at  Laramie,  Wyo. 

Mr.   F.   II.   McGee  has  been  app<> 
v  mechanic  of  the  Georgia   &   Ala 
bama,  with  headquarter.-  at  Americus,  Ga. 

Mr.    D.    Hickey    has     bi  lointed 

division  master  mechanic  oi   the   Union 
Pacific,    with   headquarters    al    I  vanston, 

Mr.  W.  T.  Gorrell  has  been  promoti   1 
from  assistant  to  be  master  car  builder. 
in  charge  of  the  Philadelphia  &  Reading 
ps  at  Reading,  Pa. 

Mr.  George  R.  Haskell,  heretofori 
■  i-i.iii'  superintendent,  has  been  appointed 
superintendent    of    the    Lima    Northern, 
with  headquarters  at  Lima,  O. 

Mr.  T.  H.  Pendell  has  been  appointed 
superintendent  of  the  Greenwood  Lake. 
New  Jersey  ec  New  York  divisions  of  the 
Erie  Line,  with  headquarters  at  Jersey 
City. 

Mr.  Geo.  E.  Ayer  has  been  appoint'.'! 
trainmaster  of  the  San  Marcial  division  oi 
the  Atchison,  Topeka  &  Santa  Fe.  He 
was  formerly  a  roadmaster  on  the  same 
road. 

Mr.  J.  H.  Rankin,  for  several  years 
master  car  builder  in  charge  of  the  Phila- 
delphia &  Reading  shops  at  Reading,  has 
been  appointed  general  storekeeper  of  that 
road. 

Mr.  H.  E.  Passmore,  who  has  been 
roundhouse  foreman  of  the  Norfolk  & 
Western,  at  Kenova,  W.  Va.,  has  entered 
the  employ  of  the  Baldwin  Locomotive 
Works. 

Mr.  J.  S.  Andrews  has  been  appointed 
Western  agent  for  the  Falls  Hollow  Stay 
Bolt  Company,  with  headquarters  in  the 
Royal  Insurance  Company  Building,  Chi- 
cago,  111. 

Mr.  E.  R.  McCuen  has  been  appointed 
general  foreman,  in  charge  of  the  me- 
chanical department  of  the  Lexington  & 
Eastern  Railway,  with  headquarter-  at 
Lexington,  Ky. 

Mr.  W.  P.  Sparks,  who  was  formerly 
identified  with  the  tin  plate  business  at 
Crawfordsville,  Ind.,  will  represent  the 
Davis  &  Egan  Machine  Tool  Company 
in  Ohio.  Indiana  and  Kentucky. 

Mr.  J  R.  Barr  has  been  appointed  gen- 
eral manager  of  the  Lexington  &  Eastern 
Railway,  with  headquarter-  at  Lexington, 
Ky.  Mr.  Barr  was  formerly  engineer  of 
maintenance  of  way  on  the  same  road. 

Mr.  H.  E.  Van  Housen,  superintendent 
of  the  Idaho  division  of  the  Uni 

b  en  appointed  superintendenl  ol  tin 


Idaho  division  of  the  Oregon  Short  Line, 
with  headquarters  al    Pocatello,   Idaho. 

Mr.  E.  M.  Mcllvain,  formerly  assistant 
i"  the  president  and  purchasing  agent  oi 
the  Bethlehem  Iron  Company,  has  been 
appointed  acting  sale-  agent  for  the  com- 
pany, with  headquarters  at  South  B 
hem.    P 

Mr.  John  Gill  has  been  appointed  mas 
ter  mechanic  of  the  Illinois  division  of  the 
0  Rod  I  -land  ev.  Pacific  Railway. 
with  headquarters  at  Chicago.  He  was 
formerly  general  foreman  of  the  shop-  at 
Horton.    Kan. 

Air.  J.  B.  Keefer  lias  been  promoted 
from  the  position  of  conductor  to  be  sup- 
erintendent of  the  Houston,  East  &  West 
Texas,  with  headquarter-  at  Houston, 
Tex.  He  was  formerly  conductor  on  the 
Ohio  &  Mississippi. 

Mr.  A.  J.  Cunningham  has  been  ap- 
pointed general  foreman  of  the  Chicago 
&  \\  estern  Indiana  Railroad  at  Chicago, 
in  place  of  Mr.  D.  H.  Albert,  resigned. 
He  was  formerly  an  engineer  in  the  em- 
ploy of  the  Union  Switch  &  Signal  Com- 
pany, at  Chicago. 

The  death  of  Mr.  Edward  Ellis,  presi- 
dent of  the  Schenectady  Locomotive 
Works,  has  led  to  several  changes  of  offi- 
cials. Mr.  William  D.  Ellis  has  been 
elected  president;  Mr.  Albert  J.  Pitkin, 
vice-president  and  general  manager,  and 
Mr.  A.  M.  White,  superintendent. 

We  have  a  letter  from  Mr.  Geo.  F. 
Hinkens,  secretary  of  the  Master  Black- 
smiths' Association,  wishing  us  to  give 
credit  to  Mr.  A.  L.  Woodworth,  chair- 
man of  the  executive  committee,  for  the 
creditable  manner  in  which  the  proceed- 
ings of  the  fourth  annual  convention  were 
got  out. 

Mr.  W.  P.  Huntley,  Jr.,  has  been  ap- 
pointed general  air-brake  instructor  of 
the  Chesapeake  &  Ohio  System,  with 
headquarters  at  Richmond,  Va.  Mr. 
Huntley  is  a  mechanical  engineer,  and  has 
had  large  experience  in  conducting  tests 
on  the  road.  He  is  considered  an  expert 
On  air  brakes  and  all  lines  of  train  mechan- 
ism. 

Mr.  W.  G.  Nevin  has  been  appointed 
general  manager  of  the  Santa  Fe's  Cali- 
fornia lines,  in  place  of  Mr.  K.  H.  Wade, 
deceased.  Mr.  Nevin  has  been  purchas- 
ing agent  of  the  Santa  Fe  for  the  last  few 
years,  and  previous  to  that  was  assistant 
to  Vice-President  D.  B.  Robinson  and 
served  in  that  capacity  on  several  other 
railroads. 

We  have  to  acknowledge  a  handsome 
invitation  to  attend  the  bridal  of  Mr.  John 
Baker  Michael,  master  mechanic  of  the 
Southern  Railway  at  Knoxville,  Tenn.,  to 
Miss  Frances  Beulah.  We  have  long  an- 
ticipated this  event,  and  regret  that  the 
leading  part  of  the  "Locomotive  Engi- 
neering" force  was  not  able  to  be  i 
Knoxville  when  the  ceremonj  took  place 


Mr.  Edward  N.  Hurley,  who  has  rep- 
resented the  United  States  Metallic  Pack- 
ing Company  in  the  West  for  the  past 
everal  years,  has  been  promoted  to  the 
office  of  general  agent  of  the  company, 
in  charge  of  all  their  manufactures,  in- 
cluding the  metallic  packing,  Gollmar  bell- 
Dean  track-sander,  Chouteau 
pneumatic  hammer,  and  he  will  have 
offices  in  Chicago  and  Philadelphia. 

General  Magee,  for  the  last  twenty-nine 
years  president  of  the  Fall  Brook  Railway 
Company,  died  in  France  last  month,  lie 
had  been  in  very  delicate  health  I"; 
eral  year.-,  and  was  travelling  in  the  South 
of  France  in  the  hopes  of  recuperating  his 
health,  when  he  was  stricken  with  his  last 
illness.  He  was  a  very  intimate  friend  of 
Edward  Ellis,  president  of  the  Schenec- 
tady Locomotive  Works,  and  they  both 
passed  away  within  a  few  days  of  each 
other. 

Mr.  C.  M.  Higginson  has  been  ap- 
pointed agent  of  the  Atchison.  Topeka  & 
Santa  Fe,  with  headquarters  in  Chicago. 
For  the  last  two  or  three  years  he  has 
been  assistant  to  President  Ripley,  and 
before  that  held  a  similar  position  on  the 
Chicago,  Burlington  &  Quincy.  He  was 
at  one  time  chief  motive  power  clerk  at 
Aurora,  and  is  particularly  well  posted 
about  railroad  rolling  stock  matters  for 
one  who  has  not  received  the  training  of 
an  engineer. 

The  many  friends  of  Mr.  F.  D.  Adams, 
of  Boston,  so  long  general  master  car- 
builder  of  the  Boston  &  Albany,  will  be 
pleased  to  learn  that  he  was  one  of  a  party 
of  pilgrims  who  started,  about  a  month 
ago,  for  a  visit  to  the  Holy  Land.  His 
affection  for  that  part  of  the  world  is  only 
next  to  his  love  for  attending  the  Master 
Car  Builders'  Convention,  and  he  has  de- 
termined to  shorten  his  stay  in  Jerusa- 
lem, if  necessary,  to  get  back  in  time  for 
the  convention  at  Old  Point  Comfort. 

Mr.  K.  H.  Wade,  for  the  last  eight 
years  general  manager  of  the  Southern 
California  Railway,  died  suddenly  of  apo- 
plexy last  month.  Mr.  Wade  entered  rail- 
way service  on  the  Toledo,  Wabash  &  West- 
ern as  telegraph  operator,  and  rose  through 
that  branch  to  be  division  superintendent. 
He  was  for  a  short  time  a  superintendent 
on  the  Chicago,  Burlington  &  Quincy, 
and  then  returned  to  the  Wabash  to  be 
general  superintendent.  In  i88q  he  left 
the  Wabash  to  accept  the  position  which 
he  held  at  the  time  of  his  death. 

Edward  Ellis,  president  of  the  Schenec- 
tady Locomotive  Works,  died  at  his  home 
in  Schenectady,  February  27th,  aged  53 
years.  Mr.  Ellis  was  the  third  son  of 
Mr.  John  Ellis,  one  of  the  first  presidents 
and  largest  stockholders  of  the  Schenec- 
tady Locomotive  Works.  After  Mr.  John 
Ellis  died,  he  was  succeeded  successively 
by  his  sons,  John  C,  Charles  G.,  and  then 
Edward,  who  has  just  passed  away.  Mr. 
Ellis  was  a  very  generous  man.  and  has 
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been  exceedingly  liberal  with  the  em- 
ployes during  the  recent  op] I  tinn 

He  had  an   unusually  large  railroad   ai 
quaintance,  and  was  a  very  welcome  caller 
with  high  and  low. 

Mr.  Fred.  .1.  Miller,  editor-in-chief  ol 
the    "American     Machinist,"    sailed    for 

n    March    .5 1  st ,    t  <  >    look    up    the 

market  and  possibilities  for  American 
products  in  the  line  of  tools  and  machin- 
ery, and   to  in  i    u  !,   1<  ntally,   on   his 

return,  interesting  points  on  foreign  shop 
nid   machine  tool   practice. 

.Mr.  \\  aldo  1 1  Marshall,  who  1m.-  been 
ior  the  last  year  editor  of  the  "American 
Engineer,  Car  Builder  and  Railroad  Jour- 
nal." has  been  ippointed  to  succeed  Mr. 
E.  M.  Ilerr,  as  assistant  superintendent  of 
motive  power  and  machinery  of  the  Chi- 
cago &  Northwestern.  Mr.  Marshall  has 
been  connected  with  railroad  journals  for 
the  last  eight  years,  and  previous  to  that 
lie  was  in  the  Rhode  island  Locomotive- 
Works,  where  be  learned  the  machinist 
Hade,  and  then  went  into  the  drawing  of- 
fice as  draftsman.  Mr.  Marshall  is  very 
well  known  to  railroad  men,  and  his 
friends  will  congratulate  him  on  entering 
railroad  life  in  such  a  prominent  position 
as  that  to  which  he  goes. 


"Easy  Lessons  in  Mechanical  Drawing 
and  Machine  Design."  Arranged  for 
Self-instruction.  By  J.  G.  A.  Meyer. 
Fully  illustrated.  Arnold  Publishing 
House,  New  York. 

This  is  a  book,  io  x  14  inches,  coming 
•  nit  in  monthly  numbers,  50  cents  each, 
payable  on  delivery.  It  is,  without  excep- 
tion, the  finest  work  of  the  kind  we  have 
ever  examined.  Mr.  Meyer,  the  author, 
who  was  for  years  associate  editor  of  the 
"American  Machinist."  is  well  known  to 
railroad  men  on  account  of  his  writings 
on  locomotive  subjects,  and  his  work  en- 
titled "Modern  Locomotive  Construction" 
is  likely  to  be  a  standard  work  of  reference 
on  the  subject  for  many  years.  The  book 
on  mechanical  drawing  is  likely  to  be  the 
best  work  on  the  subject  ever  published. 
It  is  very  profusely  illustrated  with  excel- 
lent engravings,  and  the  description  of 
drawing  processes  is  given  so  very  plainly 
that  any  schoolboy  can  understand  the  in- 
structions. We  have  not  examined  a  book 
tor  a  long  time  that  we  can  so  cordially 
recommend  to  young  mechanics  and 
others  who  are  anxious  to  acquire  the  art 
of  mechanical  drawing  without  the  aid  of 
a  teacher. 


A  leading  Scotch  railway  company  has 
mted  a   lecturer  to   give   lectures   in 

-1  ronuble  towns,  regarding  the  beautiful 
watering-places  in  Scotland.     Needless  to 

ty,  the  towns  on  whose  beauty  he  lec- 
tures are  all  within  reach  of  this  particular 

impany's  line. 


Historical  Chart  No.  4. 
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those    illustrated    in    the    pn 
chart,  but  they  still  repn   ent  thi    period 
of  expi  1  im 

The  "Lightning 
so  called  after  the  n; 
!      gnei 

engim   built  in   ^mei  ca,  but  thi   1   pi 
l.n  gel)  used  in  Great  B 
and  it  I  md.-n  d  oi  1 

F hi  !  Lightning" 

built  in   [849,  .it   Schenectady,  N.  Y.,  by 
the   Xorris   Locomotive  Work-,   for  the 

nginc 
was   finely    bmlt,   but    the    boiler    was   too 
small.     The  "Lightning"  was  in  use  only 
about  a  year,  but  it  made  a  speed  1 
of  16  miles  and  '■  es  and 

21  seconds,  or  about  72  miles  an  hour 

The  "E.  II.  Miller"  was  the  first  type 
of  Baldwin  engine.  The  first  engine  built 
by  Matthias  W  Baldwin,  the  "Ironsides." 
was  modeled  after  an  English  pattern; 
but  the  "Miller,"  the  second  locomotive 
built  by  him,  embodied  the  ideas  of  Mr. 
Baldwin  as  to  what  an  American  locomo- 
tive  ought  to  be.  There  was  for  a  time 
considerable  rivalry  between  Mr.  Baldwin 
and  Richard  Norris  as  to  the  best  design, 
the  leading  difference  between  the  two 
builders  being  that  Baldwin  put  the  driv- 
ers behind  the  firebox  and  Norris  put 
them  in  front,  as  seen  in  the  "Washing- 
ton," shown  in  chart  No.  3. 

The  "Campbell"  locomotive  was  the 
first  eight-wheel  engine  that  afterwards 
became  the  American  type,  and  is  now 
more  popular  all  over  the  world  than  any 
other  form  of  engine.  This  form  of  en- 
gine was  patented  by  Henry  R.  Campbell 
in  1836,  and  combined  the  ideas  of  both 
Baldwin  and  Norris,  since  one  pair  of 
wheels  were  placed  in  front  and  another 
pair  behind  the  firebox.  The  light  track 
of  our  pioneer  railroads  called  for  the  best 
possible  distribution  of  weight  of  rolling 
stock,  on  account  of  which  the  Campbell 
type  of  locomotive  grew  rapidly  into 
popularity. 

After  the  Campbell,  the  "Chesapeake" 
is  the  most  important  move  in  locomo- 
tive development.  The  railroad  company 
th  .t  first  experienced  great  need  of  very 
powerful  engines  was  the  Philadelphia  & 
Reading.  The  coal  traffic  on  that  road 
developed  very  early,  and  the  engine 
shown  was  designed  in  1847,  by  Septimus 
Xorris.  and  built  by  Norris  Bros.,  to 
handle  the  coal  trains  on  the  road  named. 
It  is  needless  to  say  that  this  was  the 
first  ten-wheeler  ever  built.  Fears  were 
entertained  at  first  that  this  engine  would 
not  keep  upon  the  track,  but  there  was 
no  difficulty  in  this  respect,  and  the  repu 
tation  made  by  the  engine  in  hauling 
heavj  trains  was  so  decided  that  the  Penn- 
sylvania Railroaff  Company  immediate'y 
■  rdered  twent)  oi  the  same  type. 


EQUIPMENT   NOTES. 

The  Queen  Anne-  Railway  i-  having  one 
engine  built   at   the    Baldwin    I. 
Works. 

The  Wason  Manufacturii  ny  is 

building  >l   the  Krie 

Railroad. 

The  ompany  is 

having  n  built  at  the  Indianapolis 

Car  Works. 

iilt  by  the 
Baldwin     Locomotivi  for     the 

Southern    Railway. 

engine    is    being  1     by 

Schenectady  Locomotive  Works  for  the 
Fitchburg  Railroad. 

The  Urn.  Fernando  de  Terasa  Railway 
is  having  one  engine  built  at  the  Baldwin 
notive  Works. 

The  Nortl  fie  Railway  is  having 

nit     at    the     Schenectady 

1  motive    W> 

Baldwin    Locomotive   Works   are 
building  two  engines  for  the  Sierra  Madre 
ruction  Company. 

Eight  engines  are  under  construction  at 
the  Baldwin  Locomotive  Works  for  the 
Imperial  Chinese  Railway. 

The  Richmond  Locomotive  Works  are 
building  nine  engines  for  the  Charlotte  & 
Western  Carolina  Railway. 

Seven  locomotives  are  in  course  of  con- 
struction at  the  Baldwin  Locomotive 
Works  for  the  Erie  Railroad. 

The  Baldwin  Locomotive  Works  are 
engaged  on  eight  engines  for  the  Kansas 
City,  Pittsburg  &  Gulf  Railway. 

Two  engines  are  being  constructed  ior 
the  Spokane  Falls  and  Northern  Railway 
by  the  Baldwin  Locomotive  Works. 

One  engine  for  the  Buffalo.  St.  Mary  & 
Southwestern  Railway  is  under  construc- 
tion at  the  Brooks  Locomotive  Works. 

The  Chicago.  Hammond  &  Western 
Railway  is  having  240  freight  cars  built 
by  the  Haskell  &  Barker  Car  Company. 

One  engine  is  being  built  by  the  Bald- 
win Locomotive  Works  for  the  Nash- 
ville Chattanooga  &  St.  Louis  Railway. 

Four  hundred  freight  cars  are  being 
built  for  the  Kansas  City,  Pittsburg  & 
Gulf  Railway  by  the  Missouri  Car  & 
Foundry  Company. 

The  Westinghouse  Air  Brake  Com- 
pany have  put  their  instruction  car  at  the 
disposal  of  the  civil  engineering  depart- 
ment of  the  New  York  University,  for 
their  inspection. 

The  Norfolk.  Yirginia  Beach  &  South- 
ern Railway  is  having  twelve  passenger 
cars  built  by  the  Jackson  &  Sharp  Com- 
pany, and  twelve  freight  cars  built  by  the 
Union  Car  Company. 

The  Pittsburgh  Locomotive  Works  are 
building    seven    locomotives    for    Japan. 
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They  also  have  orders  for  some  locomo- 
tives for  the  Valley  Railroad  and  the 
Kansas  City,  Fort  Scott  &  Gulf  Railroad. 

The  Davis  &  Egan  Machine  Tool  Com- 
pany, of  Cincinnati,  have  just  received  a 
large  order  from  Stockholm.  Sweden,  for 
some  forty  machines,  amounting  to  about 
$22,000;  also  a  large  order  from  Sheriff, 
Swirigley  &  Co.,  of  Johannesburg,  South 
Africa. 

The  Bucyrus  Company,  oi  South  Mil- 
waukee, Wis.,  the  reorganized  Bucyrus 
Steam  Shovel  &  Dredge  Company,  are 
now  building  for  the  Great  Northern  Rail- 
road four  6o-ton  steam  shovels,  and  for 
the  Northern  Pacific  six  40-ton  steam 
shovels.  This,  we  believe,  is  the  largest 
order  for  steam  shovels  ever  placed  on 
one  contract. 

Among  recent  orders  received  by  the 
Ingersoll-Sergeant  Drill  Company,  of 
New  York,  is  one  from  the  Atchison, 
Topeka  &  Santa  Fe  system  for  a  large 
duplex  air  compressor  to  be  used  at  the 
shops  of  the  Gulf,  Colorado  &  Santa  Fe 
Railroad.  The  air  cylinders  of  this  com- 
pressor are  cross-compound  and  of  the 
well-known  piston  inlet  type. 

The  Illinois  Central  have  fitted  up  sev- 
eral locomotives  with  apparatus  for  tak- 
ing indicator  diagrams,  and  have  put 
them  at  the  disposal  of  the  mechanical 
engineering  department  of  the  University 
of  Illinois.  Prof.  L.  P.  Breckenridge  is 
taking  a  great  deal  of  interest  in  this 
work,  and  is  trying  to  make  it  profitable 
both  to  the  railroad  company  and  to  the 
students. 

The  Ministry  of  Communication  has 
the  intention  of  renting  four  Heilmann's 
electric  locomotives  for  service  on  the 
Russian  railways.  Two  of  the  locomo- 
tives are  intended  for  express  service,  and 
each  is  expected  to  draw,  on  the  level,  a 
train  of  380  tons  at  a  speed  of  62j4  miles 
per  hour;  the  other  two  are  to  work  goods 
trains,  and  each  is  to  draw  a  load  of  1,000 
tons  on  the  level  at  a  speed  of  26^2  miles 
an  hour.  The  Heilmann  locomotive  is  a 
French  invention,  and  is  a  huge  apparatus 
that  carries  a  boiler  to  operate  electric 
machinery  which  furnishes  the  tractive 
power.  It  is  an  electric  motor  carrying 
its  own  boiler,  engine  and  dynamos.  We 
cannot  sec  how  it  could  be  more  efficient 
than  a  direct  steam-driven  locomotive. 

u      -:-      § 

The  averagi  paid  to  workmen  in 

the  Illinois  Steel  Company's  Works  last 
year  was  $2.23  per  day.  The  average  wages 
paid  at  Homestead,  Pa.,  Iron  Works,  in 
me  period,  was  $2.90  per  day.  At  the 
beginning  of  the  year  the  Illinois  Steel 
Company  pretended  that  they  could  not 
make  steel  at  a  profit  without  cutting 
wages  10  per  cent.  1  ney  were  getting  $29 
a  ton  for  rails  at  that  time.  Rails  are  now 
selling  at  about  $10  a  ton  less. 


Ratio  of  Heating  Surface  Grate  Area 
and  Cylinder  Volume. 
BY  ANGUS  SINCLAIR. 
The  committee  of  the  American  Rail 
way  Mastei  Mechanics'  Association,  ap- 
pointed to  investigate  the  ratios  of  grate 
area,  heating  area  and  cylinder  volume. 
of  which  Mr.  G.  K.  Henderson  is  chair- 
man, has  issued  a  circular  which  calls  for 
answers  to  a  great  many  questions.  If 
responses  are  given  to  the  questions  by  a 
large  number  of  the  members,  Mr.  Hen- 
derson will  have  on  his  hands  a  vast  mass 
of  information  on  which  to  base  his  re- 
port, but  the  subject  is  one  which  does 
not  appeal  to  the  fact-giving  tendencies 
of  the  ordinary  master  mechanic,  and  we 
are  inclined  to  believe  that  when  the  time 
for  writing  the  report  comes  round,  Mr. 
Henderson  will  be  left  pretty  much  to 
his  own  resources  for  securing  the  neces- 
sary facts  on  which  to  base  a  report. 

Those  who  selected  this  subject  directed 
the  committee  to  extend  their  investiga- 
tions for  engines  in  both  passenger  ser- 
vice and  freight  service,  and  to  find  out, 
whether  burning  anthracite  coal  or  bi- 
tuminous coal,  what  should  be  the  ratio 
of  grate  area,  heating  surface  and  of  cylin- 
der volume.  They  were  also  required  to 
find  out  the  proper  ratio  between  cylinder 
diameter  and  length  of  steam  port. 

Recent  practice  has  demonstrated  such 
a  great  variety  in  the  ratios  of  grate  area 
and  heating  surface  to  cylinder  volume, 
that  merely  finding  out  the  most  common 
proportions  in  vogue  will  not  give  infor- 
mation of  much  value.  It  will  be  neces- 
sary to  demonstrate  the  proportions  that 
produce  the  most  economical  locomotive 
for  different  kinds  of  service. 

We  submit  a  table,  giving  the  leading 
particulars  concerning  25  of  the  latest  built 
locomotives,  and  it  will  be  seen  that  there 
is  very  great  diversity  in  the  ratios  that 
have  to  be  investigated.  Six  of  the  loco- 
motives are  hard  coal  burners,  sixteen  are 
American  engines  built  for  burning  soft 
coal,  and  three  are  foreign  locomotives, 
also  soft  coal  burners. 

The  ratio  of  heating  surface  to  each 
cubic  foot  of  cylinder  content  varies  from 
264  square  feet  in  the  latest  Lake  Shore 
engine  to  129. 11  square  feet,  in  the  most 
approved  form  of  locomotive  built  for 
the  North  Eastern,  of  England.  The  ratio 
of  grates  in  these  engines  to  one  cubic 
foot  of  cylinder  content  is  3.87  and  2.22 
square  feet,  respectively.  Among  the  soft 
coal  burning  engines,  the  latest  L  type  for 
the  Pennsylvania  has  4.08  square  feet  of 
grate  area  to  one  cubic  foot  of  cylinder 
content,  the  highest  on  the  list;  while 
the  latest  Chicago,  Rock  Island  &  Pacific 
passenger  locomotive  and  the  Pennsyl- 
vania Class  O  have  each  only  2.5  square 
feet  of  grate  area  per  cubic  foot  of  cylin- 
der content.  Foreign  locomotives,  of 
which  particulars  are  given,  are  among 
the  latest  designs  in  Great  Britain,  and 
are  noted  for  their  efficiency,  yet  the  ratio 
of  heating  surface  to  cylinder  volume  is 


decidedly  less  than  anything  to  be  found 
in  this  country  among  recent  designs. 
The  "999"  class  of  New  York  Central 
iger  engines,  which  have  been  fa- 
mous for  the  economical  and  efficient 
work  performed,  have  235.52  square  feet 
of  heating  surface  and  3.47  square  feet  of 
grate  area  per  cubic  foot  of  cylinder  vol- 
ume; while  the  "Dunalastair"  class  of  en- 
gines, designed  a  year  ago  for  the  Cale- 
donian Railway,  of  Scotland,  to  beat  the 
train  hauling  record  in  Great  Britain, 
have  184.65  square  feet  of  heating  surface 
and  2.62  square  feet  of  grate  area  per  same 
unit. 

In  analyzing  the  proportions  of  all  the 
engines,  we  are  surprised  to  find  that  the 
ratio  of  heating  surface  to  cylinder  vol- 
ume is  smaller  in  hard  coal  burning  en- 
gines than  in  those  designed  to  burn  bi- 
tuminous coal.  The  average  of  six  hard 
coal  engines  is  201.2  square  feet  of  heat- 
ing surface  to  the  cubic  foot  of  cylinder 
content,  and  5.5  square  feet  of  grate  area 
to  the  same  unit.  The  sixteen  American 
soft  burning  engines  have  an  average 
of  227.75  square  feet  of  heating  surface 
and  3.25  square  feet  of  grate  area  to  the 
unit  above  mentioned.  The  three  foreign 
locomotives,  of  which  particulars  are 
given,  have  an  average  of  156.09  square 
feet  of  heating  surface  and  2.39  square 
feet  of  grate  area  per  cubic  foot  of  cylin- 
der volume. 

It  is  to  be  supposed  that  the  designers 
of  all  the  modern  locomotives  considered 
the  ratios  of  heating  surface  and  grate 
area  to  cylinder  volume,  to  be  the  best 
for  economical  performance  of  the  en- 
gines, yet,  it  is  difficult  to  reconcile  the 
idea  that  the  engine  with  181. 8  square  feet 
of  heating  surface  and  2.5  square  feet  of 
grate  area  will  supply  steam  as  economi- 
cally to  the  unit  of  cylinder,  as  an  engine 
having  264  square  feet  of  heating  surface 
and  3.87  square  feet  of  grate  area.  Opinion 
in  the  locomotive  engineering  world  is 
greatly  in  conflict  as  to  the  proper  pro- 
portions of  grate  area  to  the  heating  sur- 
face, but  there  is  a  general  tendency  to  be- 
lieve that  both  the  heating  surface  and 
the  grate  area  should  be  made  as  liberal 
as  possible;  but  when  the  theories  of  good 
designing  are  reduced  to  practice,  we 
meet  with  curious  paradoxes.  With  its 
264  square  feet  of  heating  surface  and  3.87 
square  feet  of  grate  area  per  unit  of  cylin- 
der capacity,  the  Lake  Shore  engine 
ought  to  be  much  more  economical  than 
the  Pennsylvania  Class  O.  with  its  181. 81 
square  feet  of  heating  surface  and  2.5 
square  feet  of  grate  area  per  same  unit; 
but  we  understand  that  both  give  about 
the  same  service  for  the  amount  of  coal 
used 

It  would  be  edifying  for  railroad  men 
to  obtain  particulars  about  the  relative 
economy  of  the  Classes  O  and  L  on  the 
Pennsylvania  Railroad,  while  performing 
the  same  work.  Class  L  was  designed  for 
burning  anthracite  coal,  but  the  engines 
are  using  bituminous  coal  and  doing  the 
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work  with  an  unusually  small  con 

tii  m  of  coal. 

The  performance   of    British   locomo 
lives,   with    their    comparatively  limited 
heating  surfai  <    ind  i;rate  area,  makes  the 
difficulty  of  deciding  upon  what  propor- 
tions are  best,   exceedingly   hard  to   de- 
termine; but  it  is  sale  to  say  that  few  loco- 
motives    in    Europe,   pulling     pa 
trains,  consume  the  amount  of  fuel  burned 
by    American    engines   performing   equal 
work.     There  are  very  few  express  loco- 
motives  in  this  country  thai  do  their  work 
with  less  than  50  pounds  of  fuel  per  train 
mile,   although    there   are   a    few    stril 
•  ceptions. 

The  writer  rode  upon  the  Caledonian 
Railway  Company's  locomotive  "Dun- 
alastair"  last  summer,  when  it  was  pulling 
a  train  of  604,688  pounds,  or  a  little  over 
(02  American  tons,  and  with  engine  and 
tender,  a  total  of  "91,644  pounds.  The 
speed   maintained   was   a   little     over     50 
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Omy;  but  it  would  be  a  valuable  work 

of  investigation  to  find  oul  thi  real  fai  1 
in  the  case.  The  ordinary  run  of  British 
locomotives  have  team  porl  ranging  in 
length  from  10  to  13  inches,  and  valve 
travel  is  generally  under  5  inches.  In  the 
course  of  an  extended  search,  the  longest 
steam  ports  the  writer  found  on  the  con- 
tinent of  Europe,  were  13  inches,  and  the 
engine  had  cylinders  over  23  inches  diam- 
eter and  28  inches  stroke.  The  small 
ports  appear  to  admit  to  the  cylinders  all 


from   ,i  ■  linder 

and  are  frequently  made  un  ily  dis- 

tant  by  high  valve  seats.     The  result  of 
that  we  have  few  li  with 

clearance  less  than  10  per  cent 
ton  di  1  many  of  them  arc 

When  cutting  off 
short,  it  takes,  in  some  cases,  nearly  50 
per  cent,  of  the  steam  admitted  to  fill  the 
clearance  spaces. 

When    tin-,    source   of   steam    waste   is 
pointed  out,  nearly  all  designers  m 
with  the  explanation,  that  the  clearance 
spaces  are  entirely  filled  up  by  the  act  of 
ession,  and  therefore  there  is  no  real 
loss  of  steam.     We  have,  until  lately 
willing  to  admit  the  force  of  this  reason- 
ing, but  after  examining  some  ind 
diagrams  presented   by   Mr.    Quereau   in 
his  paper  on  valve  lead,  read  before  the 
Western  Railway  Club,  we  have  obtained 
new  light  upon  the  subject.     It  is  clearly 
shown  in  that  paper  that  the  projecting 
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Hard  coal  burners. 


miles  an  hour,  and  an  ascent  of  1,000  feet 
had  to  be  made  in  the  first  50  miles.  The 
coal  consumption  of  the  engine  was  not 
over  38  pounds  per  train  mile.  The  fuel 
used  was  Scotch  coal,  which  is  quite  in- 
ferior to  our  best  coals,  and  has  about  the 
same  value  for  steam  making  as  the  or- 
dinary line  of  Illinois  coal.  The  passenger 
locomotives  on  English  railways,  where  a 
highly  superior  kind  of  coal  is  burned, 
very  rarely  exceed  30  pounds  of  coal  to 
the  mile,  when  pulling  a  train  of  250  tons 
at  50  miles  per  hour.  The  Manchester. 
Sheffield  &  Lincolnshire  engine,  whose 
dimensions  are  given,  does  the  work  with 
24  pounds  of  coal  to  the  train  mile.  It  is 
safe  to  say  that  there  are  none  of  our 
engines  that  can  come  up  to  this  measure 
of  economical  working. 

We  do  not  believe  that  the  inferior 
record  made  by  \.merii  an  1  ngines  is  due 
to  steam-making  parts.  Our  boilers,  with 
their  ample  grate  area  and  heating   sur- 


the  steam  required  for  doing  the  work, 
and  they  certainly  give  a  smaller  propor- 
tion of  cylinder  clearance  than  the  huge 
ports  and  passages  which  are  used  by 
nearly  all  American  locomotives.  Our 
locomotives  are  as  successfully  and  in- 
telligent^ handled  as  any  engines  on 
wheels.  The  cause  of  their  comparatively 
high  consumption  of  fuel  must,  therefore, 
be  charged  against  the  machine  itself. 

It  appears  to  us  that  the  designers  of 
our  locomotives  are  influenced  too  much 
by  the  principles  which  regulate  the  port 
proportions  of  stationary  and  marine  en- 
gines. They  endeavor  to  make  the  port 
openings  agree  as  nearly  as  possible  to 
automatic  engine  practice,  and  ignore  the 
fact  that  entirely  different  conditions  have 
to  be  met.  The  steam  ports  of  stationary 
engines  are  nearly  always  close  to  the 
ends  of  the  cylinders,  and  entail  but  small 
clearance  space,  while  steam  ports  of  loco- 
motives, on  the  other  hand,  are  remote 


upwards  of  the  compression  line  above 
the  initial  pressure  is  not  due  to  the  steam 
confined  in  the  cylinder,  but  to  the  steam 
port  being  opened  too  early.  While  rail- 
road men  have  been  preaching  these  many 
years  that  ample  piston  clearance  is  neces- 
sary to  prevent  undue  compression  and 
to  make  a  locomotive  run  smoothly,  the 
defects  they  were  attempting  to  guard 
against  were  due  to  excessive  lead.  It 
seems  to  us  that  the  discovery  made  by- 
Mr.  Quereau  is  destined  to  exercise  very 
important  influences  in  preventing  waste 
of  steam  in  locomotive  cylinders. 

There  appears  to  be  great  confusion  of 
ideas  among  our  master  mechanics,  con- 
cerning the  effect  of  large  clearance  spaces 
and  of  different  sized  steam  ports.  Quite 
a  number  of  years  ago  there  was  con- 
siderable agitation  in  favor  of  shorter 
steam  ports  on  account  of  the  performance 
of  the  Eddy  engines  on  the  Boston  & 
Albany,  which  were  noted  for  their  short 


318 


LOCOMOTIVE    ENGINEERING. 


ports  and  economy  in  tin    use  ol  steam, 
with  a  most  intelligent  master 
on   tin-   subject,  he   in- 
sisted that  there  was  no  economy  in  us- 
team  ports,  for  he  had  demon- 
strated this  to  his  own  satisfaction  about 
me  the  short  port  agitation  was  at  its 
hight.     His  method  of  demonstrating  the 
thing    was   that   he   put   pieces   of   metal 
the  -team  ports  to  shorten  them  up 
to  smaller  dimensions.     He  watched  the 
effect  of  this  very  carefully,  and  was  un- 
able to  tell  any  difference  in  the  coal  con 
sumption  of  the  engines,  consequently  he 
reasoned  that  there   could   be  no   saving 
from  having  shorter  ports.     He  ignored 
the    important    point,    however,    that    by 
shortening  up  his  ports,  he  did  not  mate- 
rially lessen  the  clearance  spaces.     A  test 
of  that  kind  demonstrated  absolutely  noth- 
ing. 

The   only   proper  test   to   find   out   the 
effect  of  long  and  short  port-  would  be  to 
make  an  engine  the  same  in  every  respect 
to  others  of  a  class,  but  make  the  cylinders 
with  small  ports  and  admission  passages. 
It  is   generally   acknowledged  that  there 
is  no  difficulty  in  getting  the  steam  into 
a  cylinder  fast  enough  through  contracted 
openings— the  great  difficulty  is  in  gettin- 
it  out  at  high  piston  speeds.     If  it  is  con- 
sidered desirable  to  make  the  exhaust  port 
longer,   so  that   the   steam   could   escape 
freely,   there    would    be    no    difficulty    in 
leaving  it  of  ample  length,  and   making 
the  steam  ports  short,  but  it  seems  need 
less   to    make   an    exhaust    port    with    45 
square  inches  of  area  to  pass  out  steam 
that  goes  through  a  nozzle  with  8  or  q 
square  inches  of  opening. 

American  locomotives  of  a  given  size 
of  driving  wheel  can  force  a  train  into 
high  speed  much  more  rapidly  than  for- 
eign engines,  and  their  capacity  for  fast 
running  is  much  greater,  but  the  owners 
may  be  paying  too  high  a  price  for  these 
characteristics. 


The     most     important     event     of     last 
month,   so    far   as   railroad    interests   are 
concerned,  was  a  decision  rendered  by  the 
Supreme     Court,     declaring    the    Trans- 
Missouri  Association  to  be  a  violation  of 
the  Interstate  Commerce  Law.     Five  out 
of    nine    judges    acquiesced    in    this    de- 
cision;  the   other  four  thought   that   the 
association  was  perfectly  legal.     The  de- 
cision is  a  blow  to  railroad  interests,  and 
will   encourage   the   ruinous   competition 
which  has  repeatedly  pushed   rates  below 
aid  brought  disaster  to  every  rail- 
road interest. 

;..     §     ■•• 

We  have  received  a  catalog  of  Eberhardt's 
Patent  Shapers  and  Various  Attachments, 
sent  out  by  Gould  &  Eberhardt.  Newark, 
N.  I.  It  is  a  small  book,  convenient  for 
the  pocket,  and  contains  illustrations  and 
price  list  of  all  the  shapers  made  by  the 
concern. 


WHAT    YOU    WANT   TO    KNOW 

Questions  and  Answers. 

Correspondents  wishing  to  have  Ques- 
tions answered  in  these  columns  should 
send  in  their  names  ami  addresses,  not 
for  publication,  but  for  evident  c  0/  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(21)  G.  W.  V.,  Bennett,  Pa.,  writes  for 
one  of  our  Traction  Power  Computers  and 
asks  if  the  diameter  of  drivers  means  the 
outside  diameter  of  tires.  A.— The  out- 
side diameter  of  the  tire  is  always  under- 
stood as  the  diameter  of  a  driving  wheel. 

(22)  H.  W.    E.,   Rockland,   Me.,  asks: 
Why  are  not  piston  valves  more  used 

on   locomotives?      A.— The    reason    why 
piston  valves  are  not  more  generally  used 
is  ascribed  by  those  who  have  tried  and 
found  them   wanting,   to   the   losses   due 
to  leakage,   and  the  consequent  expense 
involved  in  keeping  them  tight.     The  cost 
of    maintenance    is    said    to    overbalance 
their  advantages  in  reducing  friction. 
(23)  A.  E.  H.,  Americus,  Ga.,  writ' 
When  slide-valve  strips  are  blowing  on 
account  of  springs  breaking,  or  are  de- 
fective on  account  of  wear,  what  position 
can  engine  be  placed  in  so  as  to  tell  which 
side    is    blowing?       A.— A    reference    to 
pages  618,  619  and  624  of  the  July,  1896 
issue,    also   to    page   684   of   the    August 
issue,  where   this   subject   is   clearly   dis- 
cussed, will  give  you  the  information  re- 
quired. 

(24)  "Subscriber,"  Chicago,  makes  the 
request  that  we  publish  a  letter  on  "Fuel 
Saving"  which  he  sent  us.  A.— We^wish 
to  direct  the  attention  of  "Subscriber"  and 
others  that  we  publish  no  letters  that  do 
not  give  the  name  of  the  writer.  Fur- 
ther, we  wish  to  say  that  communications 
sent  in  without  the  name  and  address  of 
the  author  are  consigned  to  the  waste 
basket  at  once,  no  matter  what  depart- 
ment they  refer  to. 

(25)  C.  H.  W.,  Baraboo,  Wis.,  writes: 
There  is  considerable  discussion  in  re- 
gard to  a  question  that  is  asked  in  the 
first  year's   "Examination   for   Firemen." 
It  is  this:  "How  is  steam  generated,  and  in 
what  manner  does  it  transmit  its  power 
to   the    locomotive?"     What    I    wish    to 
know  is  the  proper  answer  to  the  part  of 
the  question  as  to  how  power  is  trans- 
mitted to  the  locomotive.  A.— The  energy 
of  the  steam  in  the  boiler  is  exerted  on  the 
pistons,  forcing  them  into  a  reciprocating 
motion,  which  is  converted  into  a  rotating 
motion  at  the   wheels,  by   means   of  the 
piston's   connection   with   the    crosshead, 
rods  and  pins. 

(26)  J.  X.  F.,  McGraw,  Pa.,  writes: 
Will  you  please  state  if  vacuum  in  an 
engine  cylinder  causes  the  snap  ring  pack- 
ing to  shrink  away  from  the  walls  of  the 
cylinder,  or  does  it  expand  the  rings  the 
same  as  pressure  does?  A.— A  vacuum  is 
defined  as  "a  space  devoid  of  matter" ;  the 
rarefaction  or  reduction  of  pressure  below 
thai  of  the  atmosphere  depending  on  the 


means  of  producing  exhaustion.    Since  a 

vacuum  is  a  space  devoid  of  pressure,  it  is 
difficult  to  conceive  of  a  force  therein  suf- 
ficient to  overcome  the  elasticity  of  the 
piston   rings   and   pull    them   away   from 
their  bearing  against  the  bore  of  the  cyl- 
inder.     Vacuums    do    not    affect    piston 
rings  either  to  contract  or  expand. 
(27)  J.  W.  D.,  Delta,  La.,  asks: 
\\  hat  distance  would  a  wheel  84  inches 
in    diameter    travel     in     one    revolution. 
Some  say  a  fraction  under  22  feet,  while 
others   claim   it  will   only   travel  a  small 
fraction  over  21  feet.     Please  give  the  cor- 
rect distance  such  a  wheel  should  travel 
in  one  revolution.     A.— The  ratio  of  cir- 
cumference to  diameter  is  always  as  3.1416 
is  to  1,  that  is,  when  the  diameter  is   I, 
the  circumference  is  3-l4i6.  let  the  unit  be 
what  it  will.     The  84-inch  wheel  is  7  feet 
in  diameter,  therefore,  3.1416  X  7  =  2I-C-W 
feet,  which  is  0.01  of  a  foot,  or  0.12  inch 
less'than  22  feet.     Anybody  who  can  work 
the     elementary     rules     of     mensuration 
should  be  able  to  answer  such  questions 
for  themselves. 


(28)  W.  G.  C,  St.  Louis,  Mo.,  writes: 
A  six-wheel   connected    18  x  24  engine 
having  machinery  heavy  enough  for  a  19 
inch  cylinder,  but  in  good  condition,  ex 
cept   that   the    main   rod   was   down   and 
the  valve  stem   disconnected,   with   ports 
covered  on  the  right  side;  in  being  placed 
on  the  turn  table  by  a  hostler,  it  was  found 
that  the  good  side  of  the  engine  came  too 
near   the   center    to    handle    herself    and 
balance  on  the  table.    The  hostler  ran  the 
engine  ahead  and  slipped  her  a  quarter  of 
a  turn,  after  which  he  set  her  in  the  proper 
place  without  any  further  trouble.   I  would 
like  to  know  if  there  was  any  danger  ot 
pulling  off  the  main  pin  on  the  left  side, 
with  all  the  side  rods  and  wedges  in  good 
condition.    A.— Under  the  conditions,  we 
answer  no  to  the  question,  but  it  must  be 
understood  that  the  slipping  of  an  engine 
is    a    reprehensible   practice,    particularly 
when  partially  disconnected. 

(29)  R.  S.,  Philadelphia,  Pa.,  writes: 
I  have  to  cut  a  screw  H  inch  diameter, 
5  inches  long,  100  threads  to  the  inch.     I 
used  a  single  cutting  tool  but  could  not 
get  the  thread  smooth   enough.     I  then 
made  a  circular  chaser,  but  the  thread  was 
still  rough.     Please  say  in  what  way  this 
kind  of  work  is  usually  done.     A.— You 
have  not  stated  what  material  the  screw 
is  made  of.     Assuming   it   is   steel,  your 
trouble  can  be  traced  to  a  very  common 
difficulty  in  screw  cutting  on  steel,  nam-'. 
annealing  the  piece  so  that  it  is  hard  on 
one  side   and  soft  on   the  other.     If  the 
,    is  equally  soft  all  through  and  you 
cut  the  thread  V,  ith   a   scries  'of  cuts,  just 
as  would  be  done   with   a   coarser  pitch 
screw,  there  should  be  no  difficulty  in  get- 
ting a  good  job.     The  requisites  to  do  this 
are:   An  oil   stoned  cutting  edge  on   the 
tool,  a  good  lathe,  and  judgment.  A  hand 
,ifier   is   also    a    good    thing   to    use 
when  cutting  fine  pitch  screws. 
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Railroad  Men 
Can  Educate 
Themselves 


To  any  man  who  will  study,  we  ran 
teach  the  theory  of  Steam  Engineering 
thoroughly,  without  his  leaving  home  or 
losing  time  from  work.  This  is  clone  by 
correspondence  and  without  the  use  of 
expensive  text  books.  Instruction  and 
Question  Papers,  simplified  and  con- 
densed, prepared  especially  for  our  stu- 
dents, arc  furnished  free.  The  student  re 
ceives  personal  assistance  from  the  In- 
structors. His  work  is  examined  and  cor- 
rected separately,  so  that  he  is  a  class  by 
himself — neither  pushed  forward  too  rap- 
idly by  men  who  have  had  better  advan 
tages,  nor  hindered  in  his  progress  by 
tlmsc  who  learn   slowly. 

THE  LOCOMOTIVE  ENGINEERS' 
SCHOLARSHIP. 

This  scholarship  is  intended  especially 
for  Locomotive  Engineers,  Firemen,  ap- 
prentices and  others  who  wish  to  study 
Mechanical  drawing  and  the  theory  of 
Locomotive  Steam  Engineering.  The 
subjects  taught  are  Arithmetic,  Mensura- 
tion and  the  Use  of  Letters  in  Algebraic 
Formulas,  Mechanics,  Mechanical  Draw- 
ing, Locomotives  and  Dynamos  and  Mo- 
tors. 

Mechanical  Drawing  is  taught  by  a  new 
and  successful  method.  The  student  is 
taught  the  use  of  the  instruments  and 
Geometrical  Drawing  and  how  to  make 
tracings  and  blueprints.  He  draws  a 
number  of  plates  showing  Intersections  of 
Surfaces,  Eccentric  and  Strap,  Band 
Wheel,  Reversing  Brake  Lever  with 
Stand,  Globe  Valve  and  various  small  de- 
tails. He  also  draws,  to  scale,  a  Passen- 
ger Locomotive  and  Tender  in  Elevation. 
A  reduced  specimen  of  this  drawing  plate 
is  sent  free  with  our  Locomotive  En- 
gineering circular. 

SUBJECTS  TAUGHT. 

We  teach  Steam  Engineering — Stationary, 
Locomotive  or  Marine ;  Mechanics  ;  Mechan- 
ical Drawing  ;  Electricity  ;  Architecture ; 
Architectural  Drawing  and  Designing ;  Rail- 
road Engineering  ;  Bridge  Engineering  ;  Mu- 
nicipal Engineering  ;  Hydraulic  Engineering  ; 
Plumbing  and  Heating;  Coal  and  Metal 
Mining  ;  Prospecting  ;  Stenography  ;  Book- 
keeping ;  Business  Forms  and  the  English 
Branches. 

EREE  CIRCULARS. 

Mention  the  subject  in  which  you  are 
interested  and  we  will  send  you  our  Free 
Circular  of  Information.  It  tells  all  about 
the  schools,  the  method  of  teaching;  how 
drawing  is  taught;  sample  pages  of  the 
Instruction  Papers;  prices  and  terms,  and 
a  reduced  specimen  of  a  drawing  plate. 

w"'e  *°  THE  INTERNATIONAL 

CORRESPONDENCE  SCHOOLS, 

Bo\  soi,    Scranton,  Pa. 


(30;  J.  S.  C,  Saginaw,  Mich.,  writi 

1.  The  road  I  i 1 nudity 

tl,  and  our  stack    an   short — 5  feet  4 

im  hi      only   from    I  In    an  li.      <  hn    i  n 
throw  smoke  and  cinders.     Now  the  ques- 
tion I  want  to  ask  is  this:  Cannot  these 
stacks    be   raise, I    to   6    feet    high    without 

affecting  the  steaming  ol  the  engines  for 

the  worse?  There  arc  no  tunnels  or 
bridges  on  the  road  to  obstruct  the 
bight.  A. — The  stack  can  be  raised  with- 
out  doing   any   harm   to  the   steaming   of 

the  engine,  but  if  tie    purj to   do 

away  with  the  smoke  and  cinder-,,  such  a 

lure    will    fail    of   its   object.    The 

fireman  is  what  wants  regulating  so  far  as 
the  smoke  prevention  is  concerned,  and  a 
proper  adjustment  of  the  netting  and  de- 
flector plate  will  reduce  the  cinder  nui- 
sance. 2.  What  is  the  standard  bight  for 
stacks  on  roads   where  there  is  no  limit 

to  hight  from  rail?     A.-   There  is  1 

cepted  standard;  stacks  will  range  all  the 
way  from  36  to  60  inches,  the  latter  I 
being  more  generally  in  use  perhaps  than 
am   other. 

(31)  W.   E    E  .  Denver,  Col.,  asks: 
Will  you  please  give  the  formula  for  find 

ing  tlu-  necessary  working  pressure  which 
will  cause  the  driving  wheels  to  overcome 
the  adhesion  between  the  wheels  and  rails, 
taking  the  average  conditions  of  track 
and  engines  in  railway  yards?  A. — The 
adhesion  of  a  locomotive  on  a  dry  rail  has 
been  found  by  experiment  to  be  about 
one-fourth  of  the  adhesive  weight,  that  is 
the  weight  holding  the  wheels  to  the  rails. 
In  yards  the  rails  are  more  or  less  greasy, 
therefore  the  adhesion  may  be  expected 
to  be  less  than  when  the  rails  are  dry,  and 
a  co-efficient  of  adhesion  of  0.25  can  be 
regarded  as  the  highest  that  can  be  had 
in  yard  service,  without  more  satisfactory 
data  for  a  guide.  This  ratio  of  adhesive 
weight  to  adhesion  will  then  represent  the 
tractive  power  of  the  engine,  since  any 
tractive  effort  equal  to  the  adhesion  will 
slip  the  wheels.  If  the  adhesive  weight  is 
00,000  pounds,  the  adhesion  would  be 
60.000  -4-  4  =  15,000  pounds,  and  since  this 
is  also  the  tractive  power,  a  boiler  pres- 
sure that  will  give  this  power  is  the  pres- 
sure that  will  overcome  the  adhesion.  Our 
article  on  "Drawbar  Pull"  in  the  Novem- 
ber. 1896,  number,  to  which  you  are  re- 
ferred, explains  how  to  calculate  the  trac- 
tive power  of  simple  and  compound  en- 
gines. 

(32)  A.  J.  C,  Janesville,  Wis.,  writes: 
Will   you  please  answer  the  following 

questions:  1.  Given  a  crown  sheet  8  feet 
long  and  4  feet  wide,  with  crown  bars 
5  x  3  i  inches,  welded  at  the  ends,  and  hav- 
ing J-s-inch  rivets  4'  a  inches  pitch.  If  no 
braces  were  attached  from  the  crown  bars 
to  the  wagon  top,  would  the  crown  sheet 
be  forced  away  from  the  rivets,  or  would 
the  bars  collapse  with  the  crown  if  suffi- 
cient pressure  were  applied?  A. — To 
determine  where  failure  would  first  occur, 
it   is   necessary   to   investigate   the   tensile 


sirens' 

th    of    the    crown    bars.     Assuming 
a  boiler  pi  140  pounds,  the  total 

rted  by  one  bar  and  its  rivets 
equals     4-  40  =  30,240     pounds. 

With    the    width   of   crown   and   pitch   of 
as  stated,  there  will  be  ten  rivets, 
having  an  area  of  0.6  square  inch  eai  h.  or 
,,  lot,,]  area  of  (0  X 0.6  =  6  square  inches 
for  all   rivets   in   one   bar.     Dividing  the 
1  ol,,]  load  by  the  total  area,  we  have,  30,240 
-4-6=5,040  pounds  per  square  inch  tensile 
on    the    rivets.     The   load   on    the 
1  bar  is,  of  course,  equal  to  tl 
all   the  rivets,  and  the  bending  moment 
due  to  that  load  uniformly  distributed  is 
found  by  calculal  equal  to  151,200 

inch  pounds.  The  fiber  stress  for  this 
ng  moment,  also  calculated,  is  found 
to  be  23,924  pounds  per  square  inch. 
these  figures  it  is  seen  that  the 
1  rown  bars  would  fail  long  before  the  ulti- 
mate trengtl  of  the  rivets  was  reached. 
W  hat  pressure  would  produce  collapse? 
\  -  A  boiler  pr<  ssure  of  260  pounds  per 
square  inch  would  give  a  bending  mo- 
ot' 280.800  inch  pounds  and  cause  a 
fiber  stress  of  44.400  pounds  per  square 
inch,  which  is  the  ultimate  strength  of 
ordinary  iron,  but  as  shown  above,  the 
stress  of  23,924  pounds,  which  was  pro- 
duced with  140  pounds  boiler  pressure, 
would  cause  failure  because  it  is  quite  up 
to  the  elastic  limit  of  the  material,  and 
safety  demands  that  the  elastic  limit  shall 
not  be  exceeded.  3.  Give  factor  of  safety  for 
bursting  pressure  by  the  following  rule: 
Multiply  the  tensile  strength  in  square 
inches  by  the  thickness,  and  divide  by 
radius  in  inches,  using  56  per  cent,  for  sin- 
gle riveted  seams,  and  70  per  cent,  for 
double  riveted  seams.  A. — The  above 
formula  has  no  application  to  flat  stayed 
surfaces.  A  factor  of  safety  indicates  the 
number  of  times  that  a  load  may  be  mul- 
tiplied before  the  ultimate  strength  of  the 
resisting  material  is  reached.  In  the  case 
of  the  rivets,  it  was  found  that  the  unit 
stress  was  5.040  pounds.  If  the  stress  of 
44.400  pounds  per  square  inch  be  taken 
as  the  ultimate  strength  of  the  material, 
then  the  factor  of  safety  for  the  rivets 
would  be  44.400  -^  5.040  =  8.8.  In  like 
manner  the  factor  of  safety  of  the  crown 
bars  is  found  to  be  equal  to  the  ultimate 
strength  divided  by  the  unit  stress,  or 
44,400  -=-  23,924  =  1.S5.  A  good  work  for 
a  boilermaker  who  desires  to  be  at  the 
front  is  "Wilson's  Treatise  on  Steam 
Boilers,"  and  also  "Steam  Boiler  Con- 
struction." by  W.  S.  Hutton.  These 
books  are  listed  in  our  educational  series. 


We  notice  in  an  English  railway  paper  a 
strike  among  warehousemen  in  which 
"rullymen."  "capstanmen"  and  "chocker 
lads"  took  a  prominent  part.  Since  we 
read  that  paragraph,  we  have  felt  melan- 
choly about  the  condition  of  our  vocabu- 
lary of  English  words. 
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Steel-Tired  Wheel   Combination. 

\  arious  steel-tired  wheel  companies  of 
the  country  have  suffered  very  severely 
during  the  last  four  years,  from 
competition  to  secure  the  small  orders 
that  railroad  companies  wen-  giving  out. 
In  order  to  m  ng  price  for  their 

product,  several  of  the  leading  men  in  this 
business  have   been   working    for    some 
time  to  establish  a  combination,  and  now 
they  have  formed   the   Steel-tired  Wheel 
Company  to  control  the  entire  steel  car- 
wheel  product  of  the   United  States  and 
enough   of  the   European  output    to  pre 
vent  competition.     The  new  company   is 
incorporated  under  the  laws  of  New  Jer- 
sey, but    will   have  headquarters   in   New 
rk  City.    The  officers  are  J.  E.  French, 
pre  ident;  W.  W.   Snow,   first  vice-presi- 
dent; C.  H.   \ntez.  second  vice-president; 
J.  C.  Beach,  treasurer,  and  W.  H.  Silver- 
thorn,  general  manager.     There  are  nine 
steel  tired     plants     in     operation    in    the 
United    States,    and    practically    the    only 
foreign  competition  is  that  of  the  Krupp 
work--    of    Germany,    represented    in    the 
United  States  by  Thomas  Prosser  &  Son. 
of   New  York.     The   latter   concern   will 
take  an  interest  in  the  new  company.    The 
concerns   over   which    the   new   company 
has  secured  entire'  control   are  the   Allen 
Paper  Car-Wheel  Company,  of  Pullman, 
111.,  and  Hudson,  N.  Y.;  the  Paige  Car- 
Wheel  Company.  Cleveland,  O.;  the  Na- 
tional Car-Wheel  Company,  Buffalo;  the 
Ramapo   Car-Wheel   Company.   Ramapo, 
N.   Y.;   the  Washburn   Car-Wheel    Com- 
pany,   Hartford,    Conn.,    and    the     Boies 
Steel- Wheel  Company,  Scranton,  Pa.  The 
Standard  Company,  of  Philadelphia,  has 
persistently  refused  to  join  the  new  com- 
bination, and  the  Taylor  Car-Wheel  Com- 
pany, of  High  Bridge.  N.  J.,  while  not  a 
member,   is   understood    to   have   a    close 
working    agreement   with   the   new   com- 
pany. 

0      h      8 

The  draftsmen  employed  in  the  Bald- 
win Locomotive  Works,  held  what  they 
called  their  "Second  Annual  Belshazzar" 
lately.  Some  of  the  artists  of  the  draw- 
ing office  made  an  illuminated  menu  for 
the  occasion,  which  is  very  artistic  in 
appearance.  According  to  this  piece  of 
art  work,  the  menu  consisted  of  "Monkey 
Tail  Soup;  Fish  Plates,  with  Hot  Glue; 
Pickled  Bell  Tongue-.  Strained  Nigger 
Head,  casehardened.  Pitch  Sauce;  Crow 
Feet  on  Fwot  Plates:  Sliced  Bull  Nose; 
Roast  Pig  Iron  in  Alcohol;  Hydraulic 
Ram  for  non-imbibers;  Electric  Cranes 
with  Goose  Neck's,  Window  Jam;  Nuts, 
Acorns,  Scales.  Tallow.  Asbestos,  Putty, 
The  drink  is  reported, 
"Alcohol,  Kerosene,  Turpentine  and  Ben- 
zine." A  picture  of  Little  Egypt,  in 
acter,  is  on  the  menu,  with  an  intima 
tion.  that  owing  to  a  previous  engagement 
she  will  not  appear.  There  is  also  on  the 
illuminated  menu  an  acrostic,  reading, 
"Baldwin   Locomotive  Works." 


LOCOMOTIVE    ENGINEERING. 

We    have    received    from    the    Buffalo 
Company     an     8-page     catalog, 
1  in  Spanish,  illustrating  the  line  of 
blacksmith    tools    this    company    manu- 
facture.    They  appear  to  make  a  specialty 
■  ■nding  these  circulars,  for  they  have 
recently    mailed    over   200,000   copies   to 
the    Canadian    and    American    trade,    and 
this  one  is  intended  for  Mexico. 

i     ft     i 

The  Hancock  Inspirator  Company. 
Boston,  Mass.,  has  issued  a  new  illus- 
trated circular,  giving  particulars  about 
the  different  water  moving  apparatus 
handled  by  the  company.  Besides  descrip 
tions  of  the  inspirator  and  its  method  of 
working,  there  is  useful-information  sup- 
plied concerning  the  operating  and  care  of 
inspirators. 

s.    i    i 

It  is  said  that  the  Vanderbilt  system  of 
railways  will  establish  in  Buffalo  a  home 
for  aged  and  infirm  railway  employes.  No 
definite  plans  have  yet  been  announced. 
but  it  is  said  that  the  project  has  been  un- 
der consideration  for  some  time,  and  that 
Buffalo  has  been  selected  as  the  best  pos- 
sible location  for  such  a  philanthropic  in 
stitution.  The  home  will  care  for  and 
shelter  all  aged  and  infirm  railway  men 
who  have  grown  old  in  the  service  of  the 
Vanderbilt  roads. 

ft     ft     ft 

"Air  Compressors"  is  the  title  of  an  il- 
lustrated catalog  sent  out  by  the  Inger- 
soll-Sergeant  Drill  Company,  of  New- 
York.  It  is  got  up  in  very  handsome 
style,  with  first-class  engravings,  showing 
details  of  the  various  air  compressors, 
drills,  etc.,  manufactured  by  the  company. 

ft      ft     ft 

Hilles  &  Jones  Company,  Wilmington, 
Del.,  have  issued  a  new  illustrated  cata- 
log, showing  recent  designs  of  tools  for 
working  iron  and  steel  plates,  bars  and 
structural  shapes.  It  is  a  large  book,  9  x 
12.  and  tells  the  story  of  the  tools  in 
graphic  form,  by  means  of  handsome  en- 
gravings. It  is  the  kind  of  a  publication 
that  gives  a  mechanic  pleasure  to  look 
over,  and  no  description  is  necessary  to 
convey  to  his  mind  the  sort  of  tools  he  is 
looking  at. 

w  ft  ft 
A  particularly  fast  run  was  made  last 
month  over  the  Plant  System,  when  108 
miles  were  covered  in  90  minutes.  On 
one  stretch  of  the  road,  a  speed  of  80  miles 
an  hour  was  kept  up  for  eight  miles.  A 
notable  thing  about  this  run  was  that 
it  was  made  by  ordinary  locomotives, 
without  any  special  preparation,  just  the 
,-,  the  famous  run  previously  made 
-,n  the  Chicago,  Burlington  &  Quincy. 

ft         ft         ft 
Anyone  wishing  to  sell  bound  vo 
of    "Locomotive    Engineering"     for    an) 
year  previous  to  1893.  can  find  a  purchase] 
by  addressing  J.   D.  Daggett,   no  Island 
street,  Chippewa  Falls,  Wis. 


Better 
Lubrication 


in 


Railway 
Service, 


and  a 


Saving 


in 


Oil 

and 

Coal 

Are  some  of  the  positive  and 
demonstrated  facts  resulting 
from  the  use  of 

DIXON'S 

Pure  Flake 

GRAPHITE. 


Superintendents  of  Motive 
Power,  Master  Mechanics  and 
other  officials  interested  in  this 
subject  will  do  well  to  request 
pamphlets   with   facts  from  the 

Joseph  Dixon  Crucible 
Company, 

JERSEY  CITY,  N.  J. 
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P.  &  B.  Ruberoid 
Roofing^ 

Is  a  strong-,  elastic  and  durable 
covering- for  cars.  Made  of  hair 
felt,  not  paper.  Will  not  tear  or 
split,  and  is  water,  acid,  alkali 
and  coal  gas  proof.  Contains 
no  tar.  •        *        *        • 

P.  &  B.  RUBEROID  ROOF- 
ING is  also  the  best  material 
for  use  on  roundhouse?,  car 
sheds,  station  buildings,  repair 
shops,  etc.  «  •  «  « 
Write   for   samples  and   prices. 

The  Standard  Paint  Co. 

81-83  John  Street. 
NEW  YORK. 

<$> 

CHICAGO  Of  FICE :         .        .        .        189  Fifth  Avenue. 

$afety«(Uatcb*Pocket. 

Found  only  on  Brotherhood 
Overclothes. 


Overalls  have  wide  legs.  Sus- 
penders, on  apron  style,  long — 
no  string  needed  after  first  wash. 
Double  sewed,  felled  seams,  i^^ 
Brotherhood  Overclothes  are 
made  to  wear.  If  not  right  we 
make  'em  right  free.  Look  for 
the  Button. 

R.  $.  Peters,  Dover,  n.X 


Meeting  of  the  American  Foundry- 
men's  Association. 

h    i     annoum  i  d  thai   tl rid 

ing  of  the  abot  e  named  tion  will 

take  plai  i    in    Detroil   dm 

u  eel   in  May.    'I  hi  a   ioi  iatuon  will  at  th  it 

i Id,  .iinl  the  pi  eliminai  y 

organizal  ion  will  i  hen  be  co  d.   The 

association   now    hai    aboul   five  hundred 
members,  and  il     wo  r  ha     been 

ucce  ;sful. 

Previous  to  th i     meeting       [i 
II.  Pfahler,  of  Philadelphia;  Wm.    i 
..;  Pitl  ibui  ■■.  and  I-    1 1    I  'him. mi.  of  Chat- 
tanooga, w  ill  mi  -  i  .in-!  <  ndeavor  to  for- 
mulate a  plan  for  organizing  an  associa- 
tion  ol    i'  lundrymen   to   deal    w  il  h 
difficulties,    something    on   the   lines   fol- 
low ed  li.\  the  sti  >\  e  manufai  tui   i 

Anothei  committee,  which  will  con- 
sider  the  apprenticeship  matter,  and  will 
endeavor  to  prepare  a  plan  for  a  standard 
apprenticeship  sj  tern  adapted  to  the  dif- 
ferent branches  ol  molding,  such  as  agri- 
cultural, machinery  and  stove  molding, 
consists  of  the  following  members:  C.  S. 
Bell,  of  Hillsboro,  O.;  R.  Viall,  Provi- 
dence, R.  I.,  and  \\  m.  Ferguson,  Chicago. 

&      S       e* 

The  Board  of  Directors  of  The  Davis  & 
Egan  Machine  Tool  Company,  "f  Cin- 
cinnati, held  their  annual  meeting  Feb- 
ruary 20th,  and  elected  the  following 
officers  for  ihe  ensuing  year:  Chas.  Davis, 
president;  W.  H.  Burtner,  vice-president 
and  treasurer;  B.  B.  Quillan,  secretary 
They  declared  a  dividend  of  3  per  cent, 
out  of  the  earnings  of  the  past  three 
months.  The  company  report  having 
done  a  very  heavy  foreign  business  dur- 
ing the  past  six  months,  and  to  have 
added  to  their  shop  equipment,  some  $34- 
000  worth  of  machinery.  They  have  made 
many  important  alterations  in  their  build- 
ings, and  are  now  erecting  a  large  ware- 
house, in  which  t.o  store  all  surplus  tools 
as  soon  as  a  lot  is  finished,  which  will  give 
them  hundreds  of  feet  of  floor  space  in 
their  regular  shops  for  manufacturing 
purposes,  heretofore  used  as  storage. 

i     &     8 

The  Star  Brass  Manufacturing  Com- 
pany, of  Boston,  Mass..  have  put  on  the 
market  a  very  useful  gage  for  air-brake 
inspectors.  It  can  be  applied  to  the  hose 
coupling  at  the  rear  of  any  train,  and  in- 
stantly shows  what  pressure  is  on  the 
train  or  signal  pipes.  The  size  of  the  test 
gage  is  only  iVi  inches  in  diameter,  and 
weighs  less  than  one  pound,  so  that  it  can 
be  carried  conveniently  in  the  inspector's 
pocket.  We  understand  that  railroad 
companies  are  rapidly  adopting  this  gage. 

%  %  % 

Gould  &  Eberhardt  of  Newark.  N.  J.. 
have  sent  out  a  small  illustrated  catalog 
called  "Gear  Cutters  and  How  to  Grind 
Them."    1  :  mic  who  has  to  grind 

gearcuttei  ny  kind,  will  find  useful  in- 

formation  in  this  little  book,   which  will 
be  sent  on  application. 


Bo  ton  Bi  Iting  Compan . 

d  catalog  concerning 

kling  will  be  upon  this  catlog 

litable  tire  ntains 

information  and  circular-.  kinds 

nd  their  adjustment 

may    bi     1 1  pail  ed  led    in 

hing      hould    1  1  d  for  this  1  a 
to   James    Bennetl    Fi  60  D 

shire  street,  Boston,  Mass. 

.-, 
They  have  just  finished  the  erection  of 
a  new  boiler  shop  for  the  Baldwin  Loco 
Works.     They    are    equipping    it 
iii  the  most  approved  machinery  in  the 
market   and   with    several   machines   spe- 
cially designed  for  the  shop.     The  pi 
tion  is  made  by  those  who  are  in  a 
tion  to  know  that  this  will  be  the  finest 
boiler  making  shop   in  the  world.     The 
shop  will  contain  no  less  than  seven  trav- 
g  cranes. 

©     i     ••• 

The  necessity  for  h.  0  men  on  a 

motor  which  hauls  passenger  trains,  was 
ilustrated  in  a  melancholy  way  on  the 
Panhandle  last  month.  Charles  Brown, 
an  engineer  running  a  passenger  train, 
died  while  sitting  on  his  seat  in  the  en- 
gine. His  fireman  noticed  that  something 
was  wrong,  and  stopped  the  train  before 
any  accident  happened. 

•   i      ©      i 

The  latest  ten-wheelers  built  by  the 
Schenectady  Locomotive  Works  for  the 
Michigan  Central  are  reported  to.be  do- 
ing remarkably  good  work  in  pulling  the 
heavy  fast  trains  for  which  the  road  is 
noted.  On  a  recent  occasion  a  train  was 
late  and  one  of  those  engines  ran  21  miles 
in  18  minutes  with  eight  coaches. 

%  %  % 

A  French  scientist  has  been  making 
practical  experiments  with  pigments  most 
suitable  for  the  protection  of  structural 
iron  work,  and  he  found  paint  of  graphite 
and  boiled  linseed  oil  to  be  the  best.  The 
Dixon  Crucible  Company.  Jersey  City, 
hold  that  this  is  the  indorsement  of  their 
Dixon  silica  graphite  paint. 

g     i     i 

The  East  Coast  road,  running  bet 
London  and  Aberdeen,  have  recently  put 
a  new  corridor  car  upon  their  through 
trains.  It  is  of  the  American  type,  70  feet 
long,  and  is  furnished  with  Gould  com- 
bined vestibule  and  automatic  couplers 
and  buffers  and  the  quick-acting  Westing- 
house  brake. 

■ 

The  Bethlehem  Iron  Company  have  re- 
cently finished  what  is  probably  the  finest 
plate  mill  in  the  country,  and  they  art 
now  prepared  to  supply  all  kinds  of  steel 
plates  for  railroad  purposes.  All  the 
plates  manufactured  are  from  open-hearth 
-:'i.  quality. 
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Baltimore  &  Ohio  Improvements. 

A  si  sued  by  the  press  agi 

the  Baltimore  &  Ohio  says  that  from 
March  I,  1896,  to  February  1,  1897,  the 
n  ceivers  have  expended  almost 
millions  of  dollars  on  locomotive- 
senger  and  freight  equipment,  extraordin- 
ary repairs  to  equipment  and  expendi- 
tures made  by  the  engineering  .1 
ment  in  the  way  of  improvements  to  the 
maintenance  of  way,  structures,  terminals, 
and  the  construction  of  new  alignments 
and  miscellaneous  improvements.  It  is 
shown  that  the  betterments  to  locomo- 
tives  amount  t<>  f  18,000;  the  new  equip- 
ment, which  includes  new  dining  cars  and 
other  passenger  cars  and  betterments, 
.mi.  units  to  $86,000;  the  new  freight  cars 
built  by  the  road,  and  the  repairs  to  those 
already  in  service,  amounted  to  $147,000, 
the  total  being  something  over  $250,000. 
The  5,000  new  freight  cars  and  the  75 
locomotives  which  were  added  to  the 
e  mipment  last  summer  cost  about  $3,300.- 
000  in  round  numbers.  The  extraordinary 
repairs  to  locomotives,  passenger  equip- 
ment and  freight  equipment  aggregate 
$1,348,000;  the  total  expenditures  in  the 
motive-power  department  being  within  a 
few  thousands  of  five  millions. 


The  Burlington  has  gone  into  the  farm- 
ing business,  with  the  hope  of  inducing 
farmers  to  raise  something  else  besides 
corn.  Five  stations  have  been-selected  in 
Illinois,  Iowa,  Kansas,  and  Nebraska,  at 
each  of  which  it  will  have  a  40  acre  field 
Soil  culture  is  the  prime  object  in  view. 
and  men  who  are  supposed  to  be  thor- 
oughly informed  on  the  subject,  will  be 
engaged  to  take  charge  of  the  fields  and 
cultivate"  them  to  their  capacity  for  any 
particular  production.  The  company  ex- 
pects, with  an  intelligent  preparation  of 
the  soil,  to  produce  crops  of  different  pro- 
ducts from  which  a  paying  revenue  may 
be  realized. 

®     i     @ 

The  general  passenger  agent  of  the  Mo- 
bile &  Ohio  Railroad  is  sending  out  an 
advertising  hanger,  which  is  unique  in 
its  kind.  On  a  blue  ground  there  are  de- 
signs and  different  colored  type  work, 
intimating  that  the  lands  along  the  line 
of  the  Mobile  &  Ohio  Railroad  are  the 
most  productive  in  the  South.  The  popu- 
larity of  the  hanger  may  be  judged  from 
the  fact  that  250,000  of  them  have  been 
sent  out,  and  the  demand  for  them  is 
ter  than  the  supply.  Any  of  our 
readers  interested  in  a  pretty  ornament 
will  find  this  hanger  worth  sending  for. 


A  meeting  of  English  railway  trainmen 
was  held  lately  to  agitate  in  favor  of  ob- 
taining shorter  hours  and  better  pay  from 
their  employers.  It  was  decided  that  150 
miles  be  equivalent  to  a  day  for  express 
nger  trains.     An   express  train   was 


declared  to  be  one  having  a  connection 
cord  between  the  cars  and  running  20 
miles  without  stopping,  A  resolution  was 
adopted  holding  that  100  miles  should  be 
a  day's  work  on  a  local  passenger  train 
and  through  freight   trams. 

.-.     g     g 

The  well-known  oil  supply  housi 
Leonard  &  Ellis,  who  have  long  occupied 
the  entire  building  at  157  Chambers  street, 
have  taken  larger  and  better  offices  in  the 
new  Bowling #Green  building  at  11  Broad- 
way, New  York.  Many  years  ago  these 
people  started  out  to  make  and  keep  a 
reputation  for  their  "Valvoline"  oils,  and 
that  they  have  done  so  is  proven  by  the 
fact  that  their  business  has  grown  year 
by  year,  until  they  have  outgrown  their 
old  quarters. 


The  Boston  Belting  Company  have  re 
cently  issued  a  little  booklet  on  rubber 
goods.  It  contains  a  great  deal  of  inter- 
esting information  about  the  production 
and  manufacture  of  rubber,  and  will  be 
found  quite  interesting  reading.  Persons 
interested  in  this  line  of  goods  can  obtain 
a  copy  of  the  little  book  on  application  to 
Mr.  James  Bennett  Forsyth,  Boston. 
Mass.,  who  holds  the  copyright  of  the 
book. 

8      ft      % 

The  Sargent  Company,  Chicago,  report 
the  largest  month's  business  ever  done 
with  the  Sargent  and  Ross-Mehan  brake 
shoes.  Several  railroad  companies  have 
recently  adopted  the  Sargent  shoe  as  the 
standard,  while  all  the  old  customers  are 
ordering  more  freely  than  at  any  previous 
lime.  They  are  also  very  busy  in  the  open 
hearth  and  crucible  furnace  department. 


One  of  the  curiosities  of  legislation  is  .1 
bill  that  has  been  introduced  in  the  Mis- 
souri Legislature  to  punish  railroad  con- 
ductors and  brakemen  for  flirting  with 
lady  passengers.  The  punishment  to  be 
accorded  to  this  crime  is  a  fine  of  $25. 


The  Ohio  river  at  Cincinnati  reached 
the  stage  of  61  feet  and  4  inches,  and 
blocked  all  the  railwaj'  lines,  except  one, 
and  this  one  was  the  C,  H.  &  D.  Ry.  It 
is  known  as  the  "High  and  Dry"  line. 

i     @     i 

The  Canadian  Pacific  are  reported  to 
have  made  arrangements  for  running 
trains  between  Hamilton  and  Buffalo  over 
the  Toronto,  Hamilton  &  Buffalo  Rail- 
way. 


The  Davis  &  Egan  Machine  Tool  Com- 
pany, Cincinnati,  have  opened  a  branch 
office  with  Cleveland  Tool  Supply  Com- 
pany, Cleveland,  O. 


The  MASON  ^^ 
Reducing  Valve. 


FOR  SIEAM  AND  AIR. 


Has  features  which    make  it    superior 
to  all  others  on  the  market. 

IT    IS    THE    STANDARD    ON 

«■***     90%     <^* 

of    the    American    Railways. 

Adopted   by  the  Government  Railways  of 
France  and  Belgium  and  the  Leading 

English  Railways. 
.   .    .     SENT    ON    TRIAL     .   .    . 

i]  VM  1'  At  Tl'RF.D  BY 

4    THE  MASON  REGULATOR  COMPANY 

S)  BOSTON,  MASS.,  U.S.A.  j 

.m*  SSASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALBO 

Open    Pop    Valves 
and  Gages. 

TheASHTON  VALVE  CO. 

271  Franklin  Street,  Boston,  Mass. 
THERE  ARE  OTHERS   JAVA    ^ftAP 

but  none  to  equal  *-I\  T  IX    \J\Jl\l 

for  quickly  removing  all  e'ensyjnkv,  or  sticky-substances  from  hands 
wlihmit  [pjaring  the  skin. 

JUST  THE  SOAP   FOR  ENGINEERS,  FIREHEN 
AND  MACHINISTS. 

Write  for  am  all  sample  by  mail  I  kbk.      P>lce.  regular  size,    |Q  its 
by  mail,  :■■■■>,■    prepaid,  1  5  c^  • 

WM.  WALTKE  &  CO.,  ST   LOUIS.  Sole  Manulacturers. 


Locomotive  Photograph. 

Tbe  largest  co  lection  on  earth.  Over  10,000  varieties  to  select  from. 
All  the  railroads  i>f  the  world,  American,  Britiah,  French,  German, 
Italian,  etc.,  ttt£.  locomotives,  cars  and  trains.  Samples,  8 in.  z  6  In., 
25  cents;  loin.  1  -  in.,  36  cents,  post  free.  Illustrated  price  list  gratia 
on  application. 

Thk  Liicomotiyk  M  i'ii;i\i,  full  of  railway  pictures  and  infor. 
matioti,  containing  supplement  to  list  of  photographs,  mailed  frea 
for  t>  centa. 

P.  nOORE,  the  World's  Railroad  Photographer, 

o  South  Place.  Finsbury,  London,  E.C. 


Sawgran 

For  Clean  Cleaning. 
INDIA    ALKALI   WORKS,   BOSTON. 


p  Med.1,  1*111.     Sllf 


"Big  Tour" 

THREE     CREAT    TRAINS. 


"KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  LOUIS,  INDIANAPOLIS,  CLEVELAND,  CINCINNATI, 
VI  w   YORK  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 

BETWEEN 

CINCINNATI,  COLUMBUS.  CLEVELAND, 
NEW  YORK  and  BOSTON. 

"WHITE  CITY  SPECIAL" 

BETWEEN 

CINCINNATI,  INDIANAPOLIS  and  CHICAGO. 


E.  (  >.  McOoKMIPK, 

PfM».  Traffic  Mgr. 


D.  B.  Martin, 
G,  n   Pass.  <*  ti.i.  Agt. 
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ADJUSTABLE  SQUARE  AND 
BEVEL  BAND  SAW. 

Saw  can  be  inclined  from  0  to  45  degrees 
by  turning  a  single  handwheel.  Parts  remain 
locked  in  any  position.  Clamping  unnecessary. 
VARYING  BEVEL  can  be  produced  while 
work  is  being  sawn. 

PECULIAR 


S.N.Clarkson 


Established 

1884. 


A 

PENDULUM 
SWINGING 
IN  A 
STRAIGHT 


PARALLEL 
SWING  SAW 

Saw  travels  in  a  straight  line  instead  of  rising 
and  falling. 

Smaller  saws  answer  for  wide  and  thick  lumber. 

What  a  splendid  tool  it  must  bo  for  grooving, 
gaining,  rabbeting,  tenoning,  moulding,  etc.!  The 
work  is  done  from  the  top;  always  in  eight.  The 
work  fits  together  all  right,  as  the  thickness  of  the 
parts  left  standing  is  sure  to  be  the  same  in  all 
eases,  irrespective  of  the  thickness  of  the  stock. 
This  is  not  the  case  when  the  cutting  is  done 
from  below,  as  with  a  saw  table. 

Height  of  arbor  above  table  is  adjustable  by  r. 
h'.md  wheel,  which  regulates  depth  of  cut,  and  ad- 
justs to  size  of  saw  or  cutter  head. 

The  guard  is  adjustable  to  sizo  of  saw. 

The  balance  is  so  perfect  that  the  moving  parts 
remain  in  any  position  in  which  they  are  left. 

Self-oiling  loose  pulley  arid  arbor  bearings. 
TWO  S1ZCS: 

Small  one  takes  an  13-inch  saw  ;  will  cut  oft"  a 
G -inch  by  24-inch  plank  without  turning  over. 

Larger  one  takes  a  S4-inch  saw:  will  cut  .  ff  . 
plank  8  inches  by  30  inches  without  turning  over. 

PRICES : 


18-inch  Machine, 
24-inch         " 


$135.00 
200.00 


Boxed,  free  on  board  at  New  York. 
Posts,  saws,  nor  table  not  included. 
In  ordering  give  height  from  floor  to  bottom  . 
beam  overlie:  I 

PDDVIRII       512-524  West  41st  Street, 
.     IrVIImL,  NEW  YURK  CITY. 


Jeweler, 


Send  for 

Price  List  on 

Watches 

and 

Diamonds. 


Columbus 

Memorial 

Building, 

103  State  St., 

Chicago,  III. 


ft  Boiler  Inspector 

THAT  INSPECTS. 


©  ©  O  il  ^  s 

o  o  e  o  c 

O  O  O  O/ 

When  a  solid  stay-bolt  breaks 
it  keeps  still  and  figures  on  an 
explosion.  When  a  Falls  Hol- 
low bolt  lets  go  it  does  this.  You 
don't  find  a  dozen  broken  at  once 
—  gives  you  a  chance  to  "  pre- 
vent "  rather  than  cure. 
Write  for  Circular. 

Tails  Rollow  Slav-Bolt  Co., 

Cuyahoga  Falls,  O. 


OCTAV1US  KNIGHT, 

Patent  Expert, 

37  LIBERTY  ST.,    NEW  YORK. 

Fortv  Years'  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


ENGINEERS  and  FIREMEN 

Should  send  for  Le  Van's  Practical 
Management  of  Engines  and 
Boilers,  which  has  just  been  pub- 
l  si  -l.  Price,  ja.oo. 
Catalogue  and  full  des.-riptive  circular 
of  ai">v>-  book  sent  free 
PHILADELPHIA    BOOK    COMPANY, 

Practical  and  Sciemirk    ' 

19  S.  Ninth  Street,  PHILADELPHIA,  PA. 


WANTED- 


By  young  man  with  years  of  experience  re- 
pairing lot  om  'lives,  position  with  prospects 
of  foremanship.     Address, 

LOCOMOTIVE   ENGIN  EE  R I  NO . 

BOOK    FREE. 

AMERICAN  INDUSTRIAL  PUBLISHING  CO.. 

Publisher?  of  S^ieotitk-  Books, 

Box  33,  Bridgeport,  Conn. 


Buyers'   Finding   List. 


AIR  BRAKE  HOSE. 

Bo  ton  Bi  IttaR  I  ■      i'..,-'....    Mass. 
N    Y.  Beltii  .  York. 

r  Mfg.  Co     New  York. 

AIR  BRAKES 

tinghoiue  Air  Brake  Co.,  Pitubun- 

AIR  COMPRESSORS. 

i  layton   \i  I  omprewor  Works.  New  York. 
Ingei  Till  N 

Norwalk  Iron  Work    I  o.   South  Norwal 
Pedrii  k  &  '  i    Pa. 

Rand  Drill  Co,    New  '• 

AIR  DRILLING  MACHINE. 

cue  i   Pa. 

AIR  LOCOMOTIVES. 

Bal  i  -  in  I. 
AIR  PUMP  GOVERNORS. 

Mason  Regulal      Co.,  I 

ARCH  BARS. 

Cambria  Iron  Co..  Philadelphia,  Pa. 

ASBESTOS 

I  .,■       Mfg.  Co..  P  I       ■  Ian  I   '  I 

II.  W.  lohns  Mfg.  Co.,  New  York. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones   fc  Co     Boston,  Mass. 
Krupp  [T.  ProSber  *  Son.  New  York.. 

BALANCED  SLIDE  VALVES 

Am.  Bal.  Slide  Valve  Co.,  San  Francis*  ■ 
M.  C.  Hammett.  Trov.  N    Y. 

BEARING  METAL. 

Ajax  Metal  Co..  Philadelphia.  I'a. 
Paul  S.  Reeves,  Philadelphia.  Pa. 

BELL  RINGER. 

a.  S.  Metallic  Packing  Co..  Philadelphia.  Pa. 

BOILER  AND  FIREBOX  STEEL. 
Shuenber.  .  Pittsburg,  Ps 

BOILER  CHECKS  -INSIDE. 

Foster  Engineering  Co..  Newark,  X.  J. 

BOILER  COVERINGS. 

Carey  Mfg.  Co.,  Philip.  Lockland.  1 1 

BOILERS. 

Brooks  Locomotive  Works.  Dunkirk    N.  ^ 
Cooke  Locomotive  &  Machine  Co..  Pa-, 

Pittsburg  Locomotive  Works.  Pittsburg.  P». 
Richmond  Loco.  &  Mach.  W  ks  .  Richmond. \  a' 

BOILER  TOOLS. 

Richard  Dudgeon.  New  York. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia.  Pa. 

BOLT  THREADING  MACHINERY. 

Acme  Machinerv  Co..  Cleveland.  O. 
Manning.  Maxwell  &  Moore.  New  N  ork 
National  Machinery  Co..  Tiffin.  O. 

BOOKS. 

Audel  &  Co..  New  York. 

H.  C.  Baird  &  Co..  Philadelphia.  Pa. 

Philadelphia  Book  Co.,  Philadelphia.  Pa 

BORING  MILLS. 

Manning.  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS. 

Q.  &  C.  Co..  Chicago.  111. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillbu-n.  N    Y. 
Ramapo  Wheel  &  Foundry  Co..  Ramap- 
The  Sargent  Co.,  Chicago,  111 

BRASS  CASTINGS. 

Ajax  Metal  Co..  Inc..  Philadelphia.  Pa 
S.  1    Meeker.  Newark,  N    J. 
Paul  S.  Reeves.  Philadelphia.  Pa. 

BUFFERS,  BLOCKS,  SPRING- 

Gould  Coupler  Co..  Buffalo.  X.  Y. 

BULLDOZERS. 

Williams.  White  &  Co..  Moline.  111. 

CARS 

I.  G.  Brill  Co.,  Philadelphia.  Pa. 
Lima  Locomotive  &  Machine  Co..  L 
Ramapo  Iron  Work*.  Hillbum.  N".  Y. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo.  N.  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConwav  &  Torlev  Co..  Pitisburt.  Pa. 
National  Malleable  Castings  Co..  Chicarn.  III. 
Sams  Automatic  Coupler  Co..  Denver. 
Smillie  Coupler  &  Mfg.  Co..  Newark.  N.  J. 
Standard  Coupler  Co.,  New  York. 
Troian  Car  Coupler  Co..  Trov.  N.  Y. 

CAR  DOOR  FASTENERS. 

National  Malleable  Castings  Cc.  Chic.  . 


N.V. 
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BUYERS'  FINDING   LIST—  Continued. 

CAR  FORGINGS. 

Dicksi  i    m  I ..   Co.,  S<  ran  ton,  I ' 
CARS,  FREIGHT. 

.    Co.,  Philadelphia,  Pa. 
CAR  HEATING. 

William  C.  Baker,  Ww  York. 

Safety  Car  Heating  A-  Lighting  Co.,  Now  York 

CAR  HEATING  HOSE. 

\    Y    Belting  &  Packing  Co.,  New  York. 

CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Standard  Painl  Co.,  Mew  '•-  ■ 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicaro, 

111. 
M.  C.  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Krupp  (T.  Prosser  &  Son,  New  York). 
Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.V 
Standard  Steel  Works.  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Blanning,  Maxwell  A:  Moore,  New  York. 

CASTINGS,  STEEt  . 

Lima  1-  icomotive  &  Machine  Co.,  Lima.  O. 
Sargeant  Co.,  Chicago,  111. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago,  111. 

CHANNELERS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

star  Brass  Mfg.  Co.,  Boston,  Mass 

COAL  HANDLING  MACHINERY. 

Link  Belt  Eneineering  Co.,  Philadelphia,  Pa. 
The  Pratt  *  Whitney  Co  ,  Hartford,  Conn. 

COAL  CHUTES. 

Williams,  White  &  Co.,  Moline.  111. 

CONVEYORS. 

Link  Belt  Engineering   Co.,  Philadelphia,  Pa. 

CORRESPONDENCE  SCHOOLS. 

lnternat'1  Corres.  Schools  Scranton.  Pa. 

CUTTING-OFF    MACHINES,  COLD 
SAW. 

Newton  Mach   Tool  Works.  Philadelphia,  Pa. 

CRANES. 

.Manning,  Maxwell  &  Moore,  New  York. 

Maris  Bros.,  Philadelphia,  Pa. 

R.  D.  Wood  &  Co..  Philadelphia.  Pa. 

CRANES,  TRAVELING  SWING. 

Win  Sellers  &  Co.,  Philadelphia.  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 
Krupp  iT.  Prosser  &  Son,  New  York). 

CYLINDER    BORING     AND    FACING 
MACHINES. 

Pedrick  .v.  Aver  Co.,  Philadelphia,  Pa. 

DRILLS 

Manning.  Maxwell  &  Moore.  New  York. 

NilesTool  Works  Co..  Hamilton.  O 

The  Pratt  &  Whitney  Co.,  Hartford,  Conn. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

ELECTRIC  LIGHTING    AND  POWER 
APPARATUS. 

Westinghouse  Elec.  &  Mfg.  Co..  Pittsburg.  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia, Pa, 

FILES  AND  RASPS. 

Nicholson  File  Co.,  Providence,  R.  I. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co..  Philadelphia,  Pa. 

FLEXIBLE  STEAM  JOINT. 

Moran  Flexible  Steam  Joint  Co.. Lou  isville.Ky. 

FORGES. 

The  Bradlev  Co..  Syracuse.  N.  Y. 

FORGING  MACHINERY. 

Acme  Machinery  Co..  Cleveland  O 

Williams.  White  .v  Co.,  Moline,  111. 

FORGINGS,  HEAVY. 

Dunkirk,  N.  Y. 
Richmond  I  o  -  a  M   h.  Wks.,  Richmond,  Va. 

FROGS  AND  CROSSINGS. 

Ramapo  Iron  Works,  llillburn.  N.  Y. 
GEAR  CUTTERS. 

Gould  &  Eberhardt.  Newark.  X.  1 

GRAPHITE. 

los   Di\on  Crucible  Co..  Jersey  City,  N.  I 
GREY  IRON. 

S   J    Meeker.  Newark.  N.  J. 

Continued  on  page  323.) 


FRESH  FROM  THE 
PRESS. 

LOCOMOTIVE  CATECHISM 

BY  ROBERT  GRIMSHAW. 

Twelfth  Edition.    Greatly  Enlarged. 

This  book  commends  itself  at  once   to  every 
Engineer  and  Fireman,  and  to  all  who  are 
in  for  examination,  or  promotion 

In  plain  language,  with  lull,  complete  answi  i  ■-. 
not  only  all  the  questions  asked  by  the  examin- 
ing engineer  are  given,  but  those  which  the 
young  and  less  experienced  would  ask  the  vet- 
eran, and  which  old  hands  ask  as  ''stickers  " 

It  is  a  veritable  Encyclopaedia  of  the  Locomo- 
tive, is  entirely  tree  from  mathematics,  and  thor- 
oughly up  to  date. 

It  contains  1,600  Questions  with  their  Answers. 

400  Pages,  200  illustrations,  and  12  Plates. 

PRICE,        -       -       -       $2.00. 

Gas,  Gasoline  «* 
Oil  Vapor  Engines. 

BY  GARDNER  D.  HISCOX,  M.  E. 

The  only  American  book  on  an  interesting;  sub- 
ject. j7q  pages.  8vo.  illustrated  with  206  hand- 
some engravings.     $*4.5it. 

Full  of  general  information  about  the  new  and 
popular  motive  power,  its  economy  and  ease  of 
management.  Also  chapters  on  Horseless  Ve- 
hicles, Electric  Lighting,  Marine  Propulsion,  etc. 


"Shop  Kinks," 


BY  ROBERT  GRIMSHAW. 

It  isn't  like  any  other  book  on  the  subject.  It 
shows  special  ways  of  doing  work  better,  quicker, 
and  cheaper  than  usual.  It  is  full  of  pointers  as 
to  how  work  is  done  in  the  best  American  and 
European  shops.  It  bristles  with  valuable 
wrinkles  and  helpful  suggestions.  It  will  benefit 
all.  from  apprentice  to  proprietor.  Every  me 
chanic.  at  any  age.  should  study  its  430  pages. 
It  contains  222  illustrations. 

PRICE,        -  $2.50 

The  Modern  Machinist, 

BY  JOHN  T.  USHER. 

Second  edition.  322  pages,  257  engravings.  A 
new  book  from  cover  to  cover.  One  of  the  most 
useful  books  that  mechanics,  young  or  old,  can 
have,  a  new  work  embracing  the  most  approved 
methods  of  modern  machine  shop  practice.  It 
contains  everything  that  the  up-to  date  machin- 
ist should  know  about  his  business.  Practical, 
instructive,  exhaustive.  A  valuable  addition  to 
the  librarv  and  a  reliable  text-book  for  the  ma- 
chinist.    Second  edition. 


PRICE, 


$2.50. 


Copies  of  any  of  the  above,  prepaid,  on  receipt  of 
price. 

IW  Send  for  our  circular  of  recently 
published  books,  also  our  large  catalogue 
of  books  for  machinists,  engineers,  fire- 
men, electricians,  and  all  practical  trades. 

HOW  TO  SEND  MONfY.  -Remit  by  Postal  Order, 
Express  Order,  Registered  Letter  or  by  Oraft  on 
New  York. 

NORMAN  L.  HENLEY  &  CO. 

PUBLISHERS, 

15  Beekman  Street.  New  York. 


SPECIAL  BARGAINS  IN  SECOND 

HAND  MACHINERY  BEFORE 

REMOVAL. 

We  have  purchased  the  plant  of  (lie  Brush 
E&lectric  *'<>..  Cleveland,  0.,  which  includes 
it."  Machines  of  the  most  modern  design  and 
standard  makes,  We  list  below  a  iVw  ,»t 
tools  which  we  think  will  Interest  Car  Huild- 
ers,  It.  K.  Machine  Shops  and  Ellectrlc  U.  U. 
Ri  pair  Shops. 

ENGINE  LATHES. 
30  in.  x  'JO  ft.  treason's  Doub.  It.G.  Com.  Kest. 
30  In.  \  in  it.  Betts,  Geared-ln  Face  Plate. 
28  in.  x  16  ft.  Fay  .V  Scott  Comp.  Kest. 
26  In.  x  12  ft.  1'i.inl  Mach.  Tool  Co.  Com.  Ilest. 
22  in.  x  10  ft.  l'ond  Mach.  Tool  Co.  Comp.  Rest. 

22  in.  x  8  ft.   P 1    Machine   Tool   Co.   Comp. 

21  in.  x  12  ft.  Pratt  &  Whitney  Comp.  Itest. 
20  in.  x  12  ft.  Pond  Mach.  Tool  Co.  (  oin.  Rest. 
20  In.  x  15  ft.  Lodge  &  Davis  Com.   Kest,  2-iu. 

11.  S. 
18  in.  x  14  ft.  l'ond  Mach.  Tool  Co.  Com.  Rest. 
16  in.  x  10  ft.  Pratt  &  Whit.  El.  itesl  and  Tup. 
If,  In.  x  7  ft.     Bridgeport    Machine    Tool     Co. 
Plain  Rest. 

And  a  large  assortment  of  smaller  sizes. 
MILLING  MACHINES  AN0  GEAR  CUTTERS. 

2  No.  17  Garvin  Power  B.  G.,  extra  heavy. 

1    No.  1  J.  D.  Cox  Univ..  with  revolving  drum. 

1  48-in.  Pratt  &  Whitney  Gear  Cutter,  auto- 
mat ic  feeds. 

1  36-in.    Brown    &    Sharpe   Gear   Cutter,    full 

automatic,  with  motor  gear  attachment. 

SCREW  MACHINES. 

8  No.  3  Pratt  &  Whitney,  with  wire  feed,  and 
some  with  friction  head  and  power  feed  to 
turret. 

1  No.  2  Pratt  &  Whitney,  with  wire  feed. 

3  No.  1  Pratt  &  Whitney,  with  wire  feed. 

DRILIS. 
44 -in.    Swing  Pratt  &   Whitney   P.    F.   and  B. 
G.'s  and  comp.  sliding  table,  extra  heavy. 
."•■-'  in.  Swing  P.  &.  W.  B.  G's  and  P.  Feed. 
32-ln.   Swing  Pond  Machine  Tool  Co.   B.  G.'s 

and  P.  Feed. 
30-In.  Lodge  &  Davis  B.  G.'s  and  P.  Feed. 
26-in.  Gould  &  Eberhardt  B.  G.'s  and  P.  Feed. 

Tapping  attachment  and  comp.  sq.  table. 
Also,  a  lot  smaller  Drills.  Sensitive,  Gang  and 
Portable. 
PLANERS. 

2  36-in.  x  36  in.  x  10  ft.  Fitchburg,  one  head. 

1  26  In.  x  26  in.  x  6  ft.  Tond  Machine  Tool  Co., 

one  head. 
1  22  in.  x  22  in.  x  4  ft.  Pond  Machine  Tool  Co., 

one  head. 

WOOD-WORKING  MACHINFS. 

1  H.  A.  Richard  C'irc.  Rip  Saw.  table  36x58. 

2  J.  A.  White  Coruh.  Cire.  Saw,  table  46x43. 
1  J.  A.  White  Swing  Cross-Cut  Saw. 

1  .T.  A.  White  Jig  Saw. 

1  No.  2  American  Mach.  Co.  Wood  Trimmer. 

MISrELlANEOUS. 
Pratt  &  Whitney  2-in.  Automatic  Bolt  Cutter. 
Reaman  it  Smith  No.  2  Horiz.  Ror.  Machine. 
Newton  Cold  Sawing  Machine,  with  grinder. 
H.  B.  Thompson  Metal  Band  Saw.  30  in. 
Morton     Manufacturing    Co.     Improved    Key 

Seater. 
Hackney  Drop  Hammer  for  steam  or  belt. 
W.  Moore  Shaft  Stralghtener. 
.1.  M    Davis  Metal  Separator. 
Lot   Emery  Grinders.   Tool  Grinders.  Tinners' 

Tools.      Winding     and      Pattern      Makers' 

Lathes.     Power    Presses,     Hammers,    etc.. 

etc..  etc. 
All  the  machines  listed  are  in  Al  condition. 
ami    we  are  offering  them  before  removal   at 
special  low  prices. 
The  above  is  only  a  partial  list. 
Write  for  full  particulars  and  prices  to 

PRENTISS  TOOL  AND  SUPPLY  COMPANY, 


NEW  YORK, 
t  I  5  Liberty  St. 


CLEVELAND. 
9  So.  Water  SI. 


CHICAGO, 
62-64  S. Canal  St. 


TAYLOR 


BEST 
YORKSHIRE 


STAYBOLT  IRON 


Axles,  Piston  Rods,  Crank  Pins  and  Forging:*  of  all 
Descriptions,  used  by  Leading  Itallroads. 


R.MUSHET'S 


SPECIAL  and 
TITANIC 


STEELS 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.   M.   JONES   &   CO., 

BOSTON,  11  and  13  Oliver  Street.       NEW  York,  143  Liberty 


LOCOMOTIVE    ENGINEERING. 


IE 


ALLISON    MFC.  CO., 

MANUFACTURERS  OF 

FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


l»niij-<a.3i>E3iL.r»ia:i^^.,  T»^a.. 


ADVANTAGES  OF 

THE  MORAN  FLEXIBLE  JOINT 

For  a  Steam  Heating  Connection 

Between  Engine  and  Tender. 

ALL  METAL  CONNECTION. 

ABSOLUTELY    FLEXIBLE. 

Positively  Steam  Tight  under  ANY  Pressure. 

Indestructible  Short  ot  Wreck.    No  Delays.    No  Repairs 
First  Cost  is  the  Only  Cost. 

STEAM,    OIL,    HOT   ASHES,   OR    DIRT, 

does  not  affect  its  lite. 

MORAN  FLEXIBLE  STEAM  JOINT  CO.,  Inc'd. 

HENRY  U.  FRANKEL,  President. 

SRfnr^dV!foTn?fSst"vi„1  149  THIRD  ST.,  LOUISVILLE,  KY. 

Automatic  Relief  Trap. 


PHILADELPHIA,   PA. 

LABOR-SAVING  TOOLS  for  LOCOMOTIVE  SHOPS 

CRANES. 

PLANERS, 

TOOL  GRINDERS, 

BORING    AND    TURNING 

MILLS, 
DRIVING  WHEEL  LATHES, 
VERTICAL,  HORIZONTAL 

DRILL  PRESSES, 
LOCOMOTIVE    TURN- 
TABLES, 
MILL'NG  MACHINES, 
STEAM  HAMMERS, 
AXLE  LATHES. 


CRANES. 


Injectors  tor  Locomotives, 


The  Pratt  <£  Whitney  Co., 

HARTFORD,  CONN.,  U.  S.  A., 

MANUFACTURERS  OP 

STANDARD   CYLINDRICAL  SIZE   and   U.  S.  STANDARD    THREAD   GAUGES 

Special  Gauges  of  every  variety  of  interchangeable  production. 

REAMERS,  TAPS   AND   DIES, 

In  all  usual  styles  for  Machinists,  Pipe  Fitters  and  Boiler  Makers. 

Renshaw  Ratchet  Drills,  Combination  Lathe  Chucks,  Die  Stocks,  Bolt  Cutters, 

Lathes,  Planers,  Drilling,  Milling,  Profiling,  Cutter  Grinding,  Die  Sinking, 

and  Drop  Forging  Machines,  Forging  and  Trimming  Dies. 

MONITOR  MACHINES  FITTED  WITH  TOOLS 

|br  finishing  to  Sample.    Screws,  Studs,  Locomotive  Fittings,  Plumbers'  and  Gas  Fitters'  Brass  Goods 
CATALOG  IE  Z,  SEJVT  OX  APPLICATION. 


BUYERS'  FINDING  LIS!     '   mtinu 

HAMMERS,  POWER. 

Bradley  Co..  1  '.'   Y 

HEATING  SYSTEM,  FAN. 

i 

HOISTS,  PNEUMATIC. 

HOLLOW  STAYBOLT  IRON. 

i  .in    i!  .....  .  an»,o 

HYDRAULIC  JACKS 

'I  he  u.i'  on        I         I        New  York. 
HYDRAULIC  TOOLS. 

R    I  •  Iphia,  I-:. 

INJECTORS. 

Nathan  Mfg.  Co  .  New  York. 

INJECTORS,  LOCOMOTIVE. 
Wm  Sellei    &  Co    P  Pa 

JACKS. 

I .        Boyi  r,  Dayton,  0 
Richard  Dudgeor,  New  York. 
W.itson  &  Stillman.  New  York 

JACK  SCREWS. 

i  bapman  Jack  Co ,  Cleveland,  O 
JEWELRY. 

s   X   Clarkson  S  I  o  .  Chicago,  111, 

JOURNAL  BOXES  AND  LIDS. 

National  Malleabl  >  Co..  Chicago,  III 

LAGGINGS  FOR  LOCOMOTIVES. 
Carey  Mfg.  Co     P  kland,  '  r, 

H.  w.  Johns  Mfg.  Co., New  York 

LATHES. 

Bement,  Miles  A  Co.,  Philadelphia.  Pa 

\V.  D.  rorbes  A  i  ■■  ,  II-  i     l.in.  X.  J. 

Jones  &  Lamson  Usi  hine  Co ,  Springfield.  Vt. 

Manning,  Maxwell  &  Moore,  New  Y'.rk 

Niles  Tool  \v..rk»  Co  .  Hamill 

.'ran  &  Whitney  Co  .  Hartford.  Conn. 

Prentiss  Tool  &  Supi.lv  Co.,  New  York 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works,  Dunkirk   X   Y 
LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia.  Pa 
Brooks  Locomotive  Works.  Dunkirk,  N.  V. 
Cooke  Loco    &  Machine  Co..  Paterson.  X     I. 
Dickson  Mfg.  Co.,  Scramon    Pa. 
Lima  Locomotive  &  Machine  Co..  Lima.  O. 
Pittsburg  Locomotive  Works.  Pittsburg,  Ha. 
H.  K    Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond,  Va. 
Rogers  Locomotive  Works.  Paterson.  N.  J 
Schenectady  Loco.  Wks.,  Schenectady.  X  Y 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit,  Mich. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  Y'ork 
Signal  Oil  Works   Franklin.  Pa. 

MACHINE  TOOLS. 

Jones  &  Lamson  Machine  Co.,  Springfield.  Vt 
Pratt  &  Whitney  Co.,  Hartford    Conn. 
Prentiss  Tool  and  Supplv  Co..  New  York. 
William  Sellers  A- Co.    Inc.,   Philadelphia.  Pa. 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  V  orks.  Dunkirk.  X".  Y. 
Mi  Conway  &  Torley  Co..  Pittsburg,  Pa. 

s    I    Meeker.  Newark,  X    1 

National  Malleable  Castings  Co.,  Chicago,  111. 

MECHANICS'  TOCLS. 

Armstrong  Bros     Tool  Co..  Chicago.  111. 

METAL  POLISH. 

G.  W.  Hoffman    Indianapolis.  Ind. 

METAL  SAWING  MACHINES. 

Armstrong  Mfg.  Co..  New  York. 
Pratt  &  Whitney  Co.    Hartford,  Conn. 
Q.  &  C.  Co..  Chicago.  111. 

MILLING  MACHINES 

Bement    Miles  a.-  Co..  Philadelphia.  Pa. 
Newton  Machine  Tool  Works.  Phila..  Pa. 
Pratt  &  \Vhitnev  Co    Hartford.  Conn. 
PrentissT  y  Co..  New  York. 

MINING  MACHINERY. 

Dickson  M  ..  -   ranton.  Pa. 

MODEL  LOCOMOTIVES. 

Olnev.  G   H  .  Brooklyn,  X.  \". 

MOLDING  MACHINES. 

Tabor  Mfg    Co  .  New  York  Citv. 

MUFFLER  POP  SAFETY  VALVES. 

v  Valve  Co..  Ba  hi  mors. 
sby  St  earn  Gage  *S  Valve  Co  .B 
NUT  TAPPING  MACHINERY. 

National  Machinery  Co.,  Tiffin.  O. 

OIL  CUPS. 

Nathan  Mfg.  Co.,  Xew  York. 
{Contintu  t 
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OVER  CLOTHES. 

H.  s.  Peters,  Dover,  N.  J. 

PACKING. 

Boston  Belting  Co..  Boston,  Mass. 
H.  W.  Johns  Mfg.  Co  .  New   . 
enkms  Bros.,  Ne"W  \ 
X   V    Belting  &  Packing  Co..  New  York. 

',  ..rk. 
U.  n   Metallic  Hacking  Co.,  Philadelphia,  Pa 

PAINTS. 

Detroit  Graphi  Hich. 

il    W.  |ohns  Mfg.  Co  ,  New  York. 

PATENTS. 

o.  Knight.  New  \ 
Miinn  .v  Co  .  New  York. 

a  Wedderburn  &  Co..  Wa  n   D.  C. 

George  P.  w  hittlesey,  Washington,  D.  C. 

PERFORATED  METAL. 

Harrington  &  King  Perioral        i        '    licago, 
111. 
PHOTOGRAPHS. 

F.  Moore.  London.  Kng. 

PIPE  COVERINGS. 

\!       Co., Philip, Loi  kland,  0. 

PIPE  CUTTER,  HAND. 

L>.  Saunders1  Sons,  Yonkers,  N,  Y. 

PIPE    THREADING    AND    CUTTING 
MACHINERY. 
Armstrong  Mtg.  Co.,  Bridgeport.  Conn. 
Bignall  &  Keeier  Mfg.  Co.,  Bdwardsville,  111. 
u.  Saunders1  Sons,  Yonkers,  X.  Y 

PISTON  RODS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M    Jones*  Co.,  Boston,  Mass. 
'Ihomas  Prosser  &  Son,  New  York. 

PLANERS. 

Benient.  -Mil.  s  &  Co..  Philadelphia,  I  a 
Xiks  Tool  Works  Co.  Hamilton  O. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 
Whitney,  Baxter  1)  ,  Winchendon,  Mass. 

PLATFORMS. 

Gould  Coupler  Co..  Buffalo,  X.  Y. 

PNEUMATIC  TOOLS 

C    H.  Haeseler  &  Co..  Philadelphia   Pa. 

U.  S.  Metallic  Packing  Co..  Philadelphia. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co  .  Boston,  Mass. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore. 

Ml 
Crosby  Steam  Gage  &  Valve  Co.. Boston. Mass. 
Star  Brass  Mfg.  Co.,  Boaton,  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Aver  Co.,  Phi.adclphia,  Pa. 

PRESSURE  REGULATORS. 

Foster  Engineering  Co..  Newark,  N.  ]. 

PUNCHING     AND    SHEARING     MA 
CHINERY. 
Williams,  White  &  Co.,  Moline,  111. 
R.  D.  Wood  &  Co..  Philadelphia.  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian,  Mich. 

REAMERS,  SELF-FEEDING. 

t  level  ml   Twist  Drill  Co  ,  Cleveland.  0. 

REAMERS,  SHELL. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O. 

REAMERS,  TAPER. 

Cleveland  Twist  Drill  Co..  Cleveland,  O. 

RETAINING  RINGS. 

kamupo  Wheel  &  Foundry  Co.,  Ramapo,  N.V 

ROCK  DRILLS. 

soil  Sergeant  Drill  Co.,  New  York 
Rand  Drill  Co.,  X'ew  Y'ork. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York, 

RUBBER  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 
Peerless  Rubber  Mfg  Co.,  New  York. 

SANDING  APPARATUS. 

Henry  L.  Leach,  North  Cambridge,  Mass. 

Sherburne  &  Co..  Boston,  Mass. 

i     s.  Metallic  Packing  Co.,  Philadelphia.  Pa. 

SAVOGRAN. 

India  Alkali  Works.  Boston,  Mass. 

SAW  FILING  MACHINES. 
P.  Prvibil,  New  York. 

SHAPERS. 

Benient.  Miles  4  Co..  Philadelphia.  Pa. 
Gould  &  Eberhardt.  Newark 

SOAP,  LAVA. 

Wm.  Waltke  &  Co.,  St.  Louis,  Mo. 
SPARK  ARRESTER  PLATE 

A.  J.  Beckley  &  Co.,  Meriden,  Conn. 
Harrington  &  King  Perforating  Co.,  Chicago. 

Hendrick  Mfg.  Co..  Carbondale.  Pa. 


LOCOMOTIVE    ENGINEERING. 

Bradley 
Forges 


FOR  HARD  COAL  AND  COKE. 


{Continued  on  page  327.) 


THESE  FORGES  will  heat  irons 
fast  enough  to  keep  a  hammer-man 
busy,  and  have  features  that  make  them 
the  best  on  earth. 

Patent  Arch  Top 

That  Cannot  Sag, 

Rocking  Grate 

Insures  a  Clean  Fire. 

Dumping  Ash  Pan, 

Air  Box  Always  Free. 
7  SIZES.     SEND  FOR  PRIMED  MATTER. 

The  BRADLEY  CO. 

SYRACUSE,  N.  Y. 


■*.   ■> 


BOLT,  NUT 

and  SPECIAL  MACHINERY. 

* 

Complete  Outfits  of  this  Class  of  Tools  for 

R.  R.,  Car  and  Locomotive  Shops  a  Specialty. 

Send  for  Illustrated  Catalogue  '  B.' 


The  National   Machinery  Co., 

TIFFIN.  O..  U.  S.  A. 


J. G.  BRILL  Company... 

Car  and  Truck  Builders. 

A   NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE 
MENT   in   Passenger   Car   Trucks   made 
IN   25  YEARS. 


Our  New  Truck 

No.  27 


takes    CURVES    EASIER 

THAN  ANY  TRUCK 

EVER    BUILT. 


We  are  making  strong  assertions  in  regard  to  these  Trucks,  but  we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 


r 


Locomotive 

BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


FIRE 
BOX 

O   I    latins 


Plates  up  to  118  inches  in  width. 

SHOENBERGER  STEEL  CO 


PITTSBURGH,  PA. 


LOCOMOTIVE    ENGINEERING. 


D.  SAUNDERS'  SONS 


MANUFAOTUt.ERS    OP    PATENT 


IB 


Ot/F  VlklFL  H.ROLLC.H 
CUTTER. 


CUTTCP. 
IN    THREE    8TYUEB 


QjJTTE1£ 


ONE  WHEEL  AND  ROLLED  CUTTER  ♦THREE-WHEELTD  COnED  -TOOL  CUTTER 

For  Cutting  Brass,  Copper  and  Wrought  Iron  Tubes 
Also  Mar.jfacturers  of  Pipe  Cutting  and  Threading  Machines  1-4  to  18  in.  Hand  or  Power 
•  (no  for  catalogue  loo    Athertoii  Street.  VONKRPS.  V.  V 


THE  SAB 

OLD  COLONY  BLD'Q 


CASTINGS 


COMPANY 


CHICAGO  ILL 

ST.  LOU  IS. 

CINCINNATI. 

SAN  FRANCISCO 
ST. PAUL, 
TACOMA. 

PORTLAND. 

RAKE 


J 

5 


Williams,  White  &  Company, 

Moline,  III.,  U.  S.  A. 


Makers  of  Justice  Hammers,  Automatic  Coal 
Chutes  for  Coaling  Locomotives,  Bulldozers,  Drop 
Hammers,  Steam  Hammers,  Punches  and  Shears, 
Eyebolt  Machines,  Taper  Rolling  Machines. 


-mr>i>r>-i 


LOCOMOTIVE  WORKS  AND  CAR  SHOPS. 


NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Powe  r. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  kind  in  the  World. 

SECURE     OUR     CATALOG. 


THE   ARMSTRONG   MFG.   CO. 


No.  3  Machine. 


BRIDGEPORT.  CONN., 

104-116  Knowlton  St. 


NEW  YORK, 
139C«ntreSt. 


I  MANUFACTURERS  Of 
ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AMD 
DOUBLE  AUTO- 
MATIC BOLT  CUT- 
TERS, cutting  from 

CLEVELAND   O        I  '^ '"• to  6 '"■ diam- 
tLiTLiy\mu,  u.  ALS0  SEp4R*Tr 

>'         HEADS  AND  DIES. 


ACME 

achinery  Co. 


BUYERS'  FINDING  LIST  -Continued. 


SPRINGS. 

A.  French  Bpi  burg,  Pa, 
SPRING  STEEL 

i  New  York. 

STAYBOLT  IRON. 

Palter!  illo  nvahoga  Kalla.O. 

li.  M 

STEAM  GAGES. 

N.  Y. 

STEAM  HOSE. 

Boeton  B<  i"  va%  Co  .  Bo 

N    Y.   I  ',  orn. 

.  ork. 

STEAM  PACKING. 

Gould   Pat  king  Co.,  East  I  ambi 

STEAM  PUMPS. 

A  S.I  -.  New  York 

STEEL. 

imbria  Iron  I  o  Iphia,  Pa, 

■ 

B.  M.  J < ■  t i ■ 

Kri:;  Son,  New  York  . 

Latrobe  Steel  Co    Latrobe   Pa 

j.  Pa 

STEEL  TIRED  WHEELS. 

krupp (T.  Prosier  &  Son.  New  York). 
Ramapo  Wheel  &  FoundryCo.,  Ramapo  N.V. 
Standard  Steel  Works.  Philadelphia.  I'a. 

STEEL  TIRES. 

Latrobe  Steel  Works   Latrobe.  Pa. 
Krupp  (T.  Prosser  K-  Sun    New  YorkJ 
Standard  Steel  Works.  Philadelphia  Pa 

STEEL  TRUCK  FRAMES. 

Fox  Solid  Pressed  .-<  el  I  o     Chicago,  111. 

STOCKS  AND  DIES. 

Armstrong  Mfg.  Co..  Bridgeport.  Conn 
Prau  &  Whitney  Co.,  Hartford,  Conn. 

STREET   RAILWAY  SUPPLIES. 

I  (,.  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES 

Ramapo  Iron  Works,  Hillhurn.  N   Y 

TIE  PLATES. 

Q.  &  C.  Co..  Chicago.  111. 

TIRES. 

Krupp  (T.  Prosser  A  Son,  New  York  . 

TOOL  HOLDERS 

Armstrong  Bros.  Tool  Co..  Chicago,  III 

TOOL  STEEL. 

B.  M   Jones  &  Co.,  Boston,  Mass. 

TRUCKS. 

J.  G.  Brill  Co..  Philadelphia.  Pa. 
TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &■  Iron  Co..  Clevelanc.  O 

TURRET  MACHINES. 

s  &  Lamson.  Springfield,  Yt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co..  Cleveland.  O 

VALVES. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Jenkins  Bros..  Xew  Y'ork. 

VALVES,  REDUCING. 

Foster  Engineering  Co.    Newark   N.  J. 
Mason  Kegula:  ^n,  Mass. 

Ross  Valve  Co..  Troy.  N    Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Aver  Co..  Philadelphia.  Pa 

VARNISHES. 

P.  C.  Reynolds,  New  York. 

VENTILATORS 

Pancoast  Ventilator  Co..  Philadelphia.  Pa. 

VESTIBULES 

Gould  Coupler  Co..  Buffalo    N    V. 

M    Conway  &  Torley  Co.,  Pittsburg.  Pa. 

VISES. 

Bignall  ,fc   Ke€ ler  Mfg.  Co  .  Edvardsville.  Ill 

VULCABESTON    AND    TRAIN    PIPE 
COVERING 

II  \Y.  Johns  Mfg.  Co..  New  York. 

WATCHES. 

S    N    Clarkson  &  Co  .  Chicago.  111. 

WATER  HOSE. 

N   Y.  Belting  and  Packing  Co..  New  \ 

WHEEL  PRESSES. 

Watson  &  StUlman  Co  .  The.  New  \  ork. 
Manning.  Maxwell  .\.  M<  ore,  New  York. 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co  .  Adrian.  Mich. 

WOOD  WORKING  MACHINERY. 

Prvibil,  P  .  New  York. 

ev.  Baxter  D  ,  Winchendon.  Mass. 
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INDEX  TO  ADVERTISEMENTS. 

PAGE 

Acme  Machinery  Co 3-7 

Aj.ix  Metal  Co.,  Inc  Cover 

Allison  Mfg.  Co      i25 

American  Balance  Slide  Valve  Co 330 

Am.  Industrial  Pub.  Co 323 

Armstrong  Bros.  Tool  Co    Cover 

Armstrong  Mfg.  Co 327 

Ashton  Valve  Co — 322 

Audel.  Then  &Co 

Baird.  U.  C.  &  Co Covei 

Baker,  Wm.  C     335 

Baldwin  Loco    Works 3-3 

Beckley,  A.  J.  &  Co 

Bement.  Miles  &  Co 34* 

Bethlehem  Iron  Co Cover 

1  our  Railroad 322 

.a  KeelerMfg.  Co  w 

Boston  Belting  Co 338 

Bradley  Co 1=6 

Brill.  J.G   Co 

Brooks  Loco   Works 343 

Buffalo  Forge  Co Cover 

Cambria  Iron  Co    335 

Cameron.  A.  s.  Steam  Pump  Works  .  .     331 

Carbon  Steel  Co Covei 

Carey  Mfg.  Co.,  Philip 31 

Chapman  Jack  Co 332 

Clarkson.  S.  N.  &  Co 323 

Clayton  Air  Compressor  Works Cover 

Cleveland  City  Force  and  Iron  Co Cover 

Cleveland  Twi-t  Drill  Co  Cover 

Coale  Muffler  &  Safety  Valve  Co 332 

Cot  ke  Locomotive  and  MathineCo 341 

Crosby  Steam  Gage  and  Valve  Co 334 

Detroit  Lubricator  Co.   Cover 

Dicksin  Mfg.  Co 342 

Dixon,  Joseph.  Crucible  Co 320 

Dudgeon.  Richard 330 

Fall-  Hollow  Stavbolt  Co 323 

Foster  Engineering  Co 329 

Fox  Solid  Pressed  Steel  Co 334 

French.  A.,  spring  Co Cover 


Galena  Oil  Works,  Ltd u 

Gould  Coupler  Co     

iould  Packing  Co 

ciould  &  Eberhardt  Cover 

Haeseler,  C.  H.,  &  Co 

Hammett,  M.  C Cover 

Hal  rington  &  King  Perforating  Co Cover 

Hendrick  Mfg.  Co 320 

Henley  &  Co..  N    W 324 

Hoffman.  Geo.  W Cover 

India  Alkali  Works 322 

Ingersoll-Sergeant  Drill  Co 330 

Int ernat lonal  Correspondence  Schools 319 

linkins  Bros       Covei 

Johns  Mfg.  Co.,H.  W Covet 

Jones,  B.  M.,  &  Co 324 

Jones  &  Lamson  Machine  Co 329 

Knight,  O i-M 

Latrobe  Steel  Co .341 

Leach.  H.  L Cover 

Leonard*  Ellis Cover 

Lima  Locomotive  and  Machine  Co 341 

Link  Belt  Engineering  Co 321) 

Manning,  Maxwell  &  Moore 328 

Maris  Bros 

Mason  Regulator  Co 322 

McConway  &  TorlevCo Cover 

McKee,  Fuller  &  Co Cover 

Meeker,  S.  J  337 

Moore,  F 322 

Moran  Flexible  Steam  Joint  Co 325 

Munn&Co 34' 

Nathan  Mfg.  Co 33° 

National  Machinery  Co 320 

National  Malleable  Castings  Co 3,5 

Newton  Mch.  Tool  Works 331 

N.  Y.  Belting  and  Packing  Co.,  Ltd 339 

Nicholson  File  Co Cover 

Niles  Tool  Works        Cover 

Norwalk  Iron  Works  Co 329 

Olney.  G.  H  334 

Page  Woven  Wire  Fence  Co 337 

Pancoast  Ventilator  Co Cover 


I'M. I 

Pedrick  &  Ayer  Co 334 

Peerless  Rubber  Mfg.  Co  337 

Peters,  H.  S  321 

Philadelphia  Book  Co 323 

Pittsburgh  Loeo.  Works ..343 

Pond  Machine  Tool  Co  328 

Pope  Mfg  Co 344 

Porter,  H.  K.,  &  Co 341 

Power  Publishing  Co..  . 341 

r-ratt  &  Whitney  Co 325 

Prentiss  Tool  and  Supply  Co 324 

Prosser,  Thos.,  &  Son 342 

Pryibil,  P 323 

Q.  &  C.  Co Cover 

Ramapo  Iron  Works 338 

Ramapo  Wheel  &  Foundry  Co.     .   338 

Rand  Drill  Co 329 

Reeves,  Paul  S 337 

Reynolds,  F.  C        338 

Richmond  Loeo.  and  Machine  Works 343 

Rogers  Locomotive  Co     .    ......    14. 

Ross  Valve  Co  Cover 

Sackmann,  K.  A  Cover 

Sate  y  t  ar  Heaung  and  Ltgh  mg  t-o     332 

Sams  Automatic  Coupler  Co 344 

Sargent  Co 327 

Saunders',  D.  Sons  327 

Schenectady  Loco.  Works 342 

Seller*..  William  &  Co.,  iuc ...         ....325 

Sherburne  &  Co         337 

Shoenbergei   Steel  Co ...         32b 

Signal  Oil  Works,  Ltd    329 

Smillie  Coupler  &  Mfg.  Co 332 

Standard  Coupler  Co 332 

Standard  Paint  Co  .     321 

Standard  Steel  Works. 331 

Star  Brass  Mfg.  C( 337 

Stow  Flexible  Shaft  Co  334 

Tabor  M  f g.  Co . .     .  329 

Trojan  Car  Coupler  Co  Cover 

Tyler  Tube  and  Pipe  Co 335 

LTniled  states  Metallic  Pat  king  Co .339 

Ctica  Steam  Gawe  Co 32^/ 

Waltke  &  Co.,  Wm 322 

Watson  &  Stillman  Cover 

Wedderburn,  John,  &   Co Cover  and  330 

Westinghouse  Air  Brake  Co        . .   336 

Westinghouse  Electric  and  Mfg.  Co ...  .338 

Whitney.  Baxter  D 334 

Whitrle^ey.  '->et».  P      330 

Williams,  White  &  Co 327 

Wood.  R.  D.  &  Co 329 


THE    POND    MACHINE   TOOL   CO.,    Plainfield,    N.  J. 


V~ 


.,.  -INCH    WHEEL    PRESS. 

MANNING,    MAXWELL    &    MOORE,   Sole  Agents, 
in  &  113  Liberty  St.,  New  York.  60  South  Canal  St.,  Chicago,  Ills.  424  Telephone  Building,  Pittsburg,  Pa. 
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A  CRACK 

IN  THE    JAW 


sometimes  follows  a  bad  temper.  Ever 
seen  the  cool,  deliberate  workmanship 
in  the 

PEERLESS  COMBINATION     VKF<S   ? 
BENCH  AND  PIPE  v   lotJ    ' 

Poajtal  Oird  bring*  *i>  lnt«  r-nllng  Catalogue. 

THE  BIQNALL  &  KEELER  CO. 

EDWARDSVII 1 1 ,  ILL. 

Builders  of  Plpe-ThrencllUK  Machinery. 


Spark  Arrester  Plate, 


•' 

T'      HENDRICK 
_     LOCOMOTIVE  SPA 

a^aAw              PLATE 

X 

FW  _ 

T 

THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 


2  x  24  Flat  Turret  Lathes 

now  readv  for  prompt  shipment, equipped  with  com- 
plete outfit  of  tools,  including  the  Automatic  Die. 

JONES    &    LAMSON    MACHINE    CO., 

Sole  Builders  and  ;o1e  Selling  Agents. 
for  America. 
Representative  for  Germany,  HuHtzerJand,  Austria- 
Hungary,  Russia,  i io/i<i  >t  ii  ana  Belgium:  M.  KOtemakn, 
Chariot teustrasse  1 1*2.  Dusi-cMorf.  Germany.  England: 
Chas.  Churchill  &  Co..  Ltd., 9-15  Leonard  St.,  Finsbury, 
London.  E.f\: 6 Albert  St..  Birmingham;  Henry  Kelley 
&  Co.,  2ii  Pall  Mall.  Manchester. 


SIGNAL  OIL  WORKS 

LIMITED, 

FRANKLIN,  PA. 


MANUFACTURERS   OF 


SIBLEY'S  Perfection  YALVE  OIL. 

The  only  perfect  Locomotive  Valve  Lubricant. 

J.  C.  SIBLEY.  Prest. 


ffi  SUGQ-ESTIOH. 

When   yon  want   something  rell- 

Ask  for  the  "Utica"  Gauge. 


UTICA     si   l    \ll     «.  \l   <.l       CO., 

70-72  FAYETTE  ST..  UTICA,  N.  Y. 


Hydraulic 

RiveterS— Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
and  Accumulators. 

Matthews'  f\re  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden   High-Pressure  Valves. 


Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

tngineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


THE  PILGRIM.— HOLIDAY  NUMBER. 

Sect  free  to  any  address  on  receipt  "f  all 
centa  In  postage.  Write  to  Geo.  H.  Heafford. 
General  Passenger  Agent,  Chicago,  Milwau- 
kee &  St.  Paul  Railway,  Old  Colony  Building. 
Chicago,   III. 


foundry 
lHoulding  Iflacbines. 

Stripping  Plate  Machines, 

Portable  Air-Power  Machines, 

using  Wood  or  Metal 

Split  Patterns  without  Stripping 

Plates. 

Write  for  information. 

The  Tabor  Manufacturing  Co. 
Elizabeth,  N.  J. 

Link-Belt 

Engineering  Co. 

NICETOWN,  PHILA. 
Design  and       49  Dey  St.,  NEW  YORK, 
Erect 

Locomotive  Coaling  Stations 

and  Supply 

Coal  and  Ashes 
-    Handling  Machinery, 


To  meet  any  conditions. 

iVestern  Home: 

LINK-BELT  MACHINERY  CO., 

CHICAU0  and  NEW  ORLEANS. 


THIS  CUT  SHOWS  OUR 

Duplex  Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 
sizes. 

SEND  MIR  CATALOGUE. 

Crand  drill  co.l 

100  Broadway,  New  York. 
(328  Monadnotk  Block,  Chicago. 


THE  NORWUK  IRON  WORkS  CO., 
South  Norwalk,  Conn. 

fakers  of    Air  and  Gas  Compressors 
For  All  Purposes. 

6EN0   FOR    CATALOG. 

THE  NEW  ENGLAND  R'lLROAD  COMPANY. 

TAKE  THE 

Air    Line    Limited    Train 

WHEN  YOU  TRAVeL  BETWEEN 

NEW  YORK  and  BOSTON. 

Leaves  either  city  1  r.  m.,  due  opposite  city 
Runs  week  days  only.    Elegant  equipment,  consist  iuK 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.     Buffet 
Lunch  served  en  route.     Leaves  from  tirand  Central 
station.  New  Fork;  Park  Square  Station.  Boston 

W.  R.  BABCOCK, 

Gen'l  Pass'r  Agent. 


FOSTER 
FOSTER 
FOSTER 
FOSTER 


Pressure  Regulators. 
Reducing  Valves. 

Air=Brake  aa 


Pump  Governors. 
Inside  Boiler  Checks. 


FOSTER  ENGINEERING  CO., 

NEWARK.  N.  J. 
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SAIR ^ 

J  COMPRESSORS 


Keasby  &  Mattison,  Ambler,  Pa. 

Haskins  Wood  Vulcanizing  Co.,  Alex- 
andria, Va. 

Atlantic  Mining  Co.,  Houghton,  Mich. 

Babcock,  Lary  &  Co.,  West  Winstead, 
Conn. 

W.  J.  Clark,  Neihart,  Mont. 

Cooper,  Hewitt  &  Co  ,  Sparta,  N.  J. 

Consolidated  Coal  Co.,  tckhart,  Md. 

Ceo.  A.  (  or  nelson,  Orangeburg,  S.  < '. 


j 

f  For  Machine  Shops  and  for  Pumping 
■)        by  the  Pohle  Air  Lift  System. 
£   ROCK  DRILLS.      -      CHANNELERS. 
COAL   CUTTERS. 


5 


The  INGERSOLL-SERGEANT 
DRILL  CO., 

Havemeyer  Building,  NEW  YORK. 


MARIS  BROS. 


Philadelphia,  Pa. 

Manufacturers  of 


CRANES 

POWER  BRIDGE 

CRANES,  HAND 
BRIDGE  CRANES, 

JIB  CRANES. 


Portable  Hoist, 

Holds  load  at  any  point. 

Overhead  Track, 
Trolleys       Switches. 

CORRESPONDENCE    SOLICITED. 


^\steam  and  Water  Packing 

Patented  June  1,  1880. 

Especially  adapted  for  Loco  motived. 

Never  sticks  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  give  kvact  diameter  of  Stuffing 

Box  and  Valve  Stem. 

None  genuine  without  this  Trade  Mark. 

THE  GOULD  PACKING  CO., 

EAST   CAMBRIDGE,    MASS. 


TheNevv^NATHAN" 


(See  Illustration),  and 

MONITOR   INJECTORS 
LOCOMOTIVES. 


"NATHAN"  SIGHT-FEED  LUBRICATORS. 

For  Locomotive  Cylinders  and  Air  Brakes. 

STEAM   FIRE   EXTINGUISHERS. 

For  Switching  and  Yard  Engines. 

BOILER    WASHERS, 
Road  and  Guide  Oil  Cups,  etc. 

SEND    FOR    DESCRIPTIVE   CATALOGUES. 


NATHAN  MANUFACTURING  CO., 

92  &  94  Liberty  St.,  New  York. 

Western  Offlce,  117  4  113  VAH  BUEEN  STEEET,  CHICAGO,  ILL. 


RICHARD    DUDGEON,  24  and  26  Columbia  St.,  New  York. 

Maker  and  Patentee  of  /££&\  jy  Jacks  for  Pressing  on  Crank- 

r 1  ir     j            i«  ffrYtfftll  Pins  or  Car-Wheels  made  to  order 

Improved  HjUraUllC       _.       -,  WJaW  ^^                Communications  by   letter  wlli 

,         ^^^  J^  ^r  '^^^m.  receive  prompt  attention. 

JAC.KiS> 


Punches,  Roller  Tube  Expanders  and  Direct  Acting  Steam  Hammers. 


COMPRESSED  AIR  TOOLS 


Compressed  Air  Tools 


9 


Tor  Drilling,  Reaming,  Tapping,  Counter- 
sinking, Expanding  and  Beading  Boiler 
Flues,  Caulking  and  Chipping  Boilers  and 
Castings,  Sifting  Sand,  Hoisting,  Die 
Sinking,  Scaling  Armor  Plates,  Cutting 
Stay  Bolts,  Carving  Stone,  etc.,  etc.,  etc. 


I 


s 

s 


5! 

C/> 


50 

3 


C.  H.  Haeseler  Co. 

Manufacturers 

1026-1030  Hamilton  St.,  Philadelphia,  Pa. 

^C^OO*>C^»  COMPRESSED  AIR  TOOLS  »^»^»^r»-<*<»xi^r»^^-»i 


Beveled  Packing  Ring 

Simple,      Self-Supporting, 
Durable,  standard. 

American  Balance  Slide  Valve  Co. 

San  Francisco,  CaL        or        Jersey  Shore,  P» 


CEO.  P.  WHITTLESEY, 

Atlantic  Building,  WASHINGTON,  D.  C. 

RAILROAD  INVENTIONS  A  SPECIALTY. 


Wanted-An  Idea 


Who  can  think 
"i'  some  simple 
thing  to  patent? 
Protect  your  ideas ;  they  may  bring  you  wealth. 
Write  -JOHN  WEDDEKBURN  &  CO.,  Patent  Attor- 
neys. Washington,  D.  0.,  for  their  $1,800  prize  offer 
and  new  list  of  one  thousaud  Inventions  wanted. 
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CAREY'S  SECTIONAL  LAGGING. 


NE61A  BLOCKS 

vANl/ED  WIRE 
(FOR  CARRYING  HOOK* 

ROUND  BOILER 


I         1'/'    tf 
I       I  1  AT   IROr 


FLAT  IRON 


this  ihart  (9  *  12)  will  be  sent  you  on  inquiry.      It  is  all  that  is  necessary  to 
obtain  estimates.     _\i>  blue  prints  required. 


LIST  OF  ASBESTOS  MAGNESIA  BLOCKS 


SECTION  A  B 

The  Philip  Carey  Mfg. 
Co. 

Wayne  Avenue,  LOCKLAND,  OHIO. 

A 

Manufacturers  of 

Carey's  Asbestos-Magnesia 

Steam  Pipe  and  Boiler 

Coverings. 


REMARKS 

sax"    V 


:»i 

t  x  32;    i  '.' 

29 

30 

0x32'-;-x-'- 

29 

On  Front  Sheet  Barrel 

US 

fi"x2oX"x  V/il 

29 

•  >    Intermediate     " 

ES 

6'x27"x  IX" 

29 

"    Back  Sheet"     " 

9 

>'x3iH'x2- 

Hut 

■'    Fire  Box  Outs  of  Cab  Top 

9 

3-x3s'x2' 

" 

it       ■>         ..        Jug     tl       ti       (• 

in 

!X"«3t),"x2-|      3 

«i    ••      •*    Outs  *»    *•   Coraei  - 

Hi 

'.'■,  a  :ivx2-    1      •■ 

"    "      "      his   »    "      " 

:. 

G"x3.X"x2" 

Flat 

'     Outs "    "    Sides 

5 

o'xSS'xa" 

..     ii       ii      Ins    "     ••       •• 

si; 

%■«»'»!¥ 

IS 

••     Ilonie 

Any  block  can  be  removed  without 
disturbing  the  others. 

A 

The  best  improved  Laggings  at 
interesting  prices. 

A 

Send  for  samples. 


T 


he  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 

The  A.  S.  Cameron 
Steam    Pump   Works, 

Foot  of  East  Twenty-third  Street, 

Send  for  Illustrated  Catalogue.         NEW  YORK. 


THE  STA\DARD  STEEL  WORKS, 


PHILADELPHIA. 


TIRES 

Wrought   Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

nts 

REPRESENTATIVES. 

Chicago  Office : 

1217  Monadnock  Building. 

St.  Louis:  C.  A.  THOMPSON, 

615  North  Fourth  Street. 


NEWTON 

SLOTTING  MACHINES, 

8  in.,  10  in.,  12  in.,  14  in.,  16  in.,  20  in.,  25  in. 
and  30  in.  Stroke. 

NEWTON   MACHINE   TOOL  WORKS, 
PHILADELPHIA. 
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OkA^Ia  muffler  Pop 
«  ^  Vfl I  v  Safety  Ualoc 


Is  the  pioneer  and  is  the  best. 


i* 
i* 
it 
it 
it 
it 
it 
t* 
it 
it 


The  Coale  Muffler  Pop  Safety  Valve  ... 

Is  the  standard  on  leading  railroads  and  power  plants  in  the 
United  States.  Specify  our  valves  on  your  new  locomotives 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and   Safety  Valve  Company, 
Charles  &  Lexington  Sts.,  Baltimore.  Md. 


Smillie  DSE  Coupler 

TRADE!' 

COUPLES  BY  SLOW  IMPACT. 

MARK 


^  *%  THE  SMILLIE  COUPLER  &  MFG.  CO., 


Vt  v** 


91  Clay  Street,  Newark,  N.J. 


New  York  Office:  39  Cortlandt  Street. 


HAS  ONLY   FOUR  PIECES. 


The  Improved  Standard  Coupler 


NEW  YORK: 


3Q 


Cortlandt  St. 


M.C.  B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  a  parts.     No  pivot  pin.  STANDARD  COUPLER  CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  a.  p.  DENNIS,  Sec. 


A.  W.  Soper,  Pres.  ROBT.  ANDREWS,  Vice-Pres.  C.  H.  HOWARD,  Sec  W.  R.  Thomas,  Treas.  R.  M.  DIXON,  Engineer 

The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMS  —By  hot  water  circulation  and  direct  steam  with  regulating  devices. 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplei 
of  Westinghouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM.— The   celebrated    Pintsch  compressed  oil  gas  method.      In   use  on  ovei 
70,000   cars   in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board    foi 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


jnriE  screw  being 
1  lubricated  and 
protected,  the  Jack 
is  always  ready  foi 
instant  service.  Rail 
road  men  appreciate 
the  importance  oi 
having  Jacks  alwayf 
in  good  working  con 
diti  n.  Serious  de- 
lays frequently  occur 
in  getting  commor. 
Jacks  so  that  they  can  be  worked  when  suddenly 
required  in  train  service. 

Common  Jacks  are  frequently  destroyed  in  efforts 
to  make  them  work  quickly  after  the  screws  are 
wt  with  rust  and  dirt.  This  consideration  alone 
makes  the  CHAPMAN  JACK  the  most  economical 
&ne  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 


HAWKINS' "AIDS"  TO  ENGINEERS 

EXAniNATIONS,  with 
Questions  and  Answers. 

534  xTH,  leather,  gilt  edge.  $2,  postpalci 

Send  for  Descriptive  Catalogue  of  this 
and  other  Engineers'  Books. 
TBEO.    AVDEL     &    CO., 
63  Fifth  Avenue,  cor.  13th  Street,  JV.  T. 


OFFICES: 

66  Broadway. 

NEW  YORK 
941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 

Cast  Steel, 

ANDERSON,  IND. 


GOII.D    SPRING    BITFFER    BLOCKS  AND 
GOULD    FREIGHT    CAR    COUPLER 


LOCOMOTIVE    ENGINEERING. 

BOOK    DEPARTMENT. 

Cash  must  accompany  order.    No  books  sent  C.  O.  I),     (iivc  name  of  book  and  author,  and  we  can  furnish  any  book  wanted.     The  list 
below  is  especially  recommended  for  met  hanii  al  readers.     .  ///  books  sent  by  mail  free  for  price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 


A  Catechism  of  the  Steam  Engine.  John 
Bourne.  1886.  One  of  the  very  beet  beginners' 
books  on  the  steam  engine  that  has  ever  been 
written.    Question  and  answer  style  $sfl.oo 

Air-Brake  Catechism.  Conger.  1895.  This 
Is  Conger's  "AlrUrak*-  ami  signal  Instructions" 
rewritten  and  improved,  nontatnlng  the  air-brake 
and  signal  instructions  approved  by  the  Master 
Car  Builders'  and  Master  Mechanics'  Associations  ; 
also  the  standard  list,  of  questions  for  air-brake 
instruction.  This  is  the  latest  and  best  book  on 
air  brakes.    Issued  November  1,  1895.    Price.  .8&c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket $1.00 

Alexander's  Keady  Reference.  Alexander. 
1892.  A  nrBt-olass  work.  Tells  what  to  do  In  al- 
most any  kind  of  breakdown  on  the  road — $1.50 

A  Library  of  Steam  Engineering.    Feh- 

renbateh.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
bnt  in  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    800  6?-4  x  9J4-inch  pages $5.00 

A  Practical  Treatise  on  the  Steam  En- 
gine. Arthur  Rigg.  1888.  An  excellent  treatise 
on  the  construction  of  the  steam  engine.  Contains 
a  few  simple  formulas.  Expensive  but  worth  the 
money.  313  S^x  11-inch  pages;  200  illustrations 
and  91  full  page  plates $10.00 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  Kconomical 
Working.  Robert  Wilson.  1889.  A  standard 
English  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    417  4*4x7-111.  pages;  108  illustrations. $'4.50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance. The  best  book  published  on  signals. 
277  pages,  6*  x  9'.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers.     W.  H. 

Ford.  1888.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4x5^6  inch  pages; 
134  illustrations  $1.0O 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool $1.00 

Catechism   of  the    Locomotive.      Forney. 

1890.    Enlarged.    Illustrated.    50,000  sold.      Every 

beginner  wants  it,  and  every  locomotive  engineman 

ought  to  have  it.    800  544  x 8-inch  pages. ..   ..$3.50 

i 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know .% 35c. 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  in 
use $3.00 

Compressed  Air;  Practical  Information 
Upon  Air  Cmiipression  and  the  Trans- 
mission and  Application  of  Compressed 
Air.  Frank  Richards.  1895.  About  the  only  book 
in  print  that  supplies  the  information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
practical  bonk  without  mathematical  ornamenta- 
tion. 195  5x7H>-inch  pases  25  illustrations  and 
diagrams,  with  many  useful  tables $1.50 

Discipline  Without  Suspension.  Brown. 
1896.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator;  full  data 10c. 

Diseases      of     the       Air-Brake    System. 

Synnestvedt.  1894.  Tells  how  to  find  and  repair 
every  defect  that  the  air-brake  system  is  liable  to 
hare       ..._, $1.00 

Elementary  Manual  on  Steam  and  the 
Steam  Engine.  Andrew  Jamison.  Intended 
especially  for  beginners  in  the  science  of  steam 


engineering,    Contain!  problems  i"  be  worked  out 

by  i he  student, and  \-  a  belpful  i k.    252  4Wx7W- 

Incb  pages  ;  numerous  Illustrations, ..  $1.4  0 

Elementary     Treatise     on      Mechanics  • 

William  G.  Peck.  A  rood  book  on  tit"  theory  of 
mechanics.    Designed  especially  for  Btudei 

schools,  i mi  useful  to  others, especially  those  who 
have  some  knowledge  of  mathematics.  290  i1  ■„•  x '. '  ■_•- 
inch  pages;  179 Illustrations $t..'»o 

Englnemen'N  Guide,  Time  and  Pocket- 
Book.  Kiune.  1892.  Itulesof  procedure  In  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket $1.00 

Enginemen'H  Pocket  Companion.  Booth. 

1895.  Contains  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers' Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  comoufl 
tion,  and  much  valuable  information  for  engine- 
men $1.00 

Evolution  of  the  Air  Brake.  Synnestvedt. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  conctption  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day $1.00 

Hand     Book    of    Practical     Mechanics. 

Chas.  n.  Saunders.  This  book  is  designed  especi- 
ally for  use  in  the  shop  and  drafting-room,  and 
contains  very  many  rules,  tables  and  simple  formu- 
la for  the  solution  «>t'  such  practical  problems  as 
are  constantly  coming  up  in  t lie  shop.  It  contains 
much  valuable  information  for  Shop  men.  and  i8  an 
excellent  book  for  the  shop,  116  6Wx  4-inch 
pages $1.00 


Haiwell's  Engineer's  Pocket-Book.  1892.       174 lUustrationa 

Probably  the  best  authority  In  engineering  mat- 
ters.   Rules  for  almost  everything $4.0O 


Modern  locomotive  Construction.  Illus- 
trated  Meyer.  1892.  Telia  how  to  design,  figure 
out  and  make  every  part  of  a  Locomotive  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  In  *;hartre  of  building  and  repairs.  Large 
and  elaborate.    656  9x14-1  $10. oo 

Practice    and    Theory    of  the    Injector. 

Kneass.  1894.  The  only  complete  work  on  the  In- 
jector yet  published.  All  about  all  kinds  of  inject- 
or-.    1  BSofg  L  9- Inch  pages         $1.50 

ProgreMHlve  Kiamlnatlotm  of  Locomo- 
tive Engineer*  and  Firemen.  Hill.  1893. 
Three  hundred  questions,  and  answers  to  them,  on 
tiring  and  running  to  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  "tandard  train  and  engine  signals.  97  4  x 
6-inch  pages BO*. 

Simple     I.,  --on-    In     Drawing,     for     the 

Shop.  Key  i  e  lessons  that  can 
be  done  with  a  flO  set  of  instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4 x6Mr*n<h 
pages 50c . 

Slide  Valve  Gears.    F.  A.Halsey.    1890.    Pall 

of  diagrams,  but  no  mathematics.    Hakes  the  slide 

valve  as  plain  as  words  can  do  it.     135  5x7J4-inch 

f9  illustrations 91.50 

The    Element*   of   Machine    Design.     \V. 

C.   I'nwin.     The  standard    all   around  treatise  on 
machine  design.    Contains  ei.nsiderable  a 
but  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra. 

Part  I.  General  Machinery.  459  4^x6%  inch 
paces;  304  illustrations fa.oo 

Part  II.     Steam  Engine.    291  4r%  1 6^-inch  pages; 


Heat  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat,  and  one  which  no  one  who  de- 
sires to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  591  5x?H- 
inch  pages;  125  illustrations $4.50 

How  to  Save  Money  in  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 

Helve  Hammer,  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-1n.  pages. ,»5c. 

Indicator  Practice  and  Steam  Kngine 
Economy.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x7H-inch  pages;  45  illustrations.  .$'4.O0 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Link  and  Valve   Motions.    W.  S.  Audita-* 

doss  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newlvrevised.  138 8^4 x ^4  inch  pages:  52illustra- 
tions  954.00 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
illustrated $2.00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  43$x7M-inch 
pages $3.00 

Locomotive  Mechanism  antl  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer,    up  to  date.    A  good  book S3. 00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4x5^-inch  pages 50c. 

Machine  Shop  Arithmetic.  NCoMn  A 
Chenev.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50c. 


The     Mechanical      Engineer'!      Pocket 

Book.  Kent.  1895.  A  reference  book  of  rules, 
tables,  data  and  formulae  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The  Mechanics  of  Machinery.  Alex.  B. 
W.  Kennedy.  A  -Tandard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign. Useful  to  all  students  of  machinery,  but 
requiring  some  knowledge  of  mathematics  to  be 
fully  understood,  652  4Hx7-inch  pages;  374  illus- 
trations     ..$3.50 

*     J 

The  Modern  Machinist.  I'shef.  '  1895.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods. Illustrated  by  257  engravings.  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  every  me- 
chanic should  have.    322  4^x794-in.  pages.  .fa.SO 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
An  introduction  to  the  study  of  theoretical  me- 
chanics. Clear,  easily  understood.  Good  book  for 
beginners.  Numerous  problems  to  be  worked  out. 
264  4^x7J4-inch  pages $1.00 

The  Steam  Engine.  Geo.  C.  V.  Holmes. 
1895.  An  excellent  English  treatise  on  the  con- 
struction of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  528  4*r£  x  6*4  inch 
pages  ;  218  illustrations $i.00 

Treatise  on  the  Richards  Steam  Engine 
Indicator  and  on  ihe    Development    and 

Application  of  Force  in  tbe  steam  En- 
gine. Chas.  T.  Porter.  1891.  Although  a  non- 
mathematical  book,  it  L'ives  an  excellent  outline  of 
the  philosophy  of  the  steam  engine.  It  is  hard 
reading  and  should  be  attempted  only  by  those 
who  mean  business.    285  59£x99£-incn  pages.  $3. 00 

Ways  and  Means.  For  metal  workers,  model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  our  correspond- 
ent A  II  Cleaves,  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
»:is.  Very  many  things  will  be  found  in  it 
of  great  value  to  every  machinist,  to-]  maker  ana 
draftsman  158  4j^x  7-inch  pages;  126  illustrations. 
Price S1'00 
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PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 

FOX  SOLID  PRESSED  STEEL  COMPANY,      GtNtRAl  S"  St.=":  tHICAG0- 

JAMES  B.  BRADY,  General  Sales  Agent,  Havemeyer  Building,  NEW  YORK. 


Portable  \alve  Seat  Planer    built  in  3  sizes,  Portable  Valve  Chuck  (or  holding  valves,  Radius  Planer  Attachment,  for  planing 

18  in.,  22  in.,  26  in.  to  use  with  Valve  Seat  Planer.  Links  on  Planer. 


Portable  Tire  Heater, 


% — _ 
Portable  Crank  Pin. 


Otto  Due  Cleaner. 


Universal  Reamer  and 
Cutter  Grinder. 


Special  Tools  for  Ry.  Machine  Repair  Shops 

as  built  by  Pedrick  &  Ayer  Co. 


_ - PHILADELPHIA,  PA. 

MANNING,  MAXWELL  &  MOORE,  Selling  Agents,    lit   Liberty  Street,  NEW  YORK. 

The  Crosby  Steam 
Engine  Indicator  and 
Gage  Tester,  a  check 
on  the  coal  pile. 


CROSBY 


SEND 

FOR 

CIRCULAR. 


Thermostatic   Water -Back 

..Gages.. 


Single  Bell 

Chime  Whistles 


Johnstone's 

Blow-Off  Valves 


.  make  a  .  . 


Perfect  Locomotive  Equipment. 


Crosby  Steam  Gage  and  Valve  Co.   boston. 

IB?? 


*-"r- 


'Here's  a  Planer 


tt 


That  is  more  universally  used  by  famous 
manufacturers  the  world  over  than  any 
other,  and  the  proofs  to  this  effect  await 
your  a.ddress.J*„*J*«*J*J*J*J*JtJ*<l*^^ 

Baxter  D.  Whitney, 

Winchendon,  Mass. 


-  ^ 


-•• 


Stow  Flexible  Shaft  C£ 


FREDERIC  SCHOFF, 

Proprietor, 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 


MODEL  LOCOMOTIVES  up-to-date. 

COMPLETE  CASTINGS  re  the  "928" 

Buchanan's  Latest  Flyer — New  York  Central  Standard,  just  out  of  Schenectady  Shops. 
HIGH  SADDLES.  BIG  DRIVERS.  THREE  SIZES. 


Build  a  locomotive  and  study  valve  motion  from  the  thing  itself.     It  will  pay  you.     If  you  get  "stalled 

write  me  and  will  send  a  "  pusher  "  P.  D.  Q. 
1  {      in  stamps 

G.  H.  OLNEY,  163  Herkimer  Street,  Brooklyn,  N.  Y. 


for  Catalog. 


Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES, 
also 
Toots  for  tmery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc. 


C.  H.  &   D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads:  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet, 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis; 
Peoria.  Decatur  &  Evansvi  le;  Indiana.  Decatur  & 
Western;  N.  Y.,P.  &0  Div..  Erie;  Dayton  &  Union; 
Findlay,  Ft.  Wayne  &  Western;  New  York,  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Beuwood  and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern; ^Cleveland  Terminal  and  Valley; 
Pittshurg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland.  Lorania  &,  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  in  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 
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the  Cower  Coupler 


THE    MOST    PERFECT    M.    C.   B.     COUPLER    IN 
ALL     MECHANICAL    REQUIREMENTS. 


i 


Always  Operative.  Prompt  and  Sure  in 
Coupling.  The  Only  Reliable  Knuckle 
Opener.      Send  for  Descriptive  Pamphlet. 


9 

5 
5 

7 


The  long  and  varied  experience  of 
this  company  In  designing  mal- 
leable Iron  parts  Insures  the  best 
possible  results  to  our  customers. 

Works:  Cleveland,  Chicago, 


malleable  Iron  Castings  The  "^ of  mi»"bI«  "°n  <n  car.*.* 

fi\t>    l?     I       i  I    ilt»  construction   eives   increased    strength 

I0r  lyallrOaU  USe******  while  lessening  the  weight  from  40  to 
50  per  cent.  Correspondence  on  this  subject  is  invited  and  sample  castings 
will  be  furnished  to  railroads  interested.    AAAAAAAAjMAAAltjl 

The  National  Car  Door  Fastener,**  The  National  Center  Plate,**  The  National  Journal  Box, 
The  National  Journal  Box  Lid,  J*  Coffin's  Sill  and  Brake  Block  Pockets.  J*  Eubank  Car  Door. 

RAILWAY  DEPARTMENT, 

NATIONAL  MALLEABLE  CASTINGS  COMPANY, 


Indianapolis,  Toledo.  1525  Old   Colony  Building,  CHICAGO. 


Coffin  Toughened  Process 


gSSSi 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods -»- 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  NEW     YORK. 


Cambria  Iron  Company, 


•  •  • 

General  Office,  PHILADELPHIA. 
Works,  Johnstown,  Pa. 


RaIIS  AND  AXLES— 33  Wall  Street,  New  York. 


STRUCTURAL  STEEL— 100  Broadway,  New  York. 


THE   JOINTLESS,  FLEXIBLE  STEEL,  FIRE-PROOF   HEATFR 
eive  other  smts.  * 

Steam  Attachments  for  Baker  Heaters. 
Special  Pipe  Fittings  for  Baker  Heater  Work. 


HOT  WATER  — Single  and  Double  Circulation 

r$> 

<9> 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW   YORK. 


Get  nne  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  m^Tl^f.v^."^Z^:Z'^Z.n' 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^_^^  GEO.  E.  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


The  New  Air  Brake  Book. 


LATEST  and  BEST. 

TWENTY-FIVE  CENTS 


Standard  Form  of   Progressive  Questions  and  Answers  on  the  Air  Brake. 

^^Locomotive  Engineering, 


256  Broadway,  New  York. 
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The  Westinghouse 
Air- Brake  Company 


<gp) 


ftft 


<2> 


is  now  prepared  to  fill  orders  at  an  hour's 
notice  for  one  or  one  thousand  sets  of  AIR- 
BRAKES FOR  FREIGHT  CARS,  hav- 
ing at  their  new  works  an  annual  capacity 
for  turning  out  air-brakes  for       «        «        « 


250,000  FREIGHT  CARS 

6,000  PASSENGER  CARS 

10,000  LOCOMOTIVES 

Besides  repairs  for  the  450,000  Freight  and 
Passenger  Cars  and  30,000  Locomotives 
already  equipped  by     *  >      *        «        *        « 


dta 


ep 


fS» 


The  Westinghouse 
Air-Brake  Company 


LOCOMOTIVE    ENGINEERING.  :;  '•1 

E™::,..  Peerless  Rubber  Manufacturing  Co.  "kT™"' 

Guarantee  the  Beat  Jl lo^JP £'£r\7£sS~N\U  '^KYOtl '"'^ '' V"  ' .  Ik    Mattjllg,     BCltJllg, 

i^jAi  2  3  456  789  10  "  ^  mm    Water  Hose,  Gaskets, 

*   r"   ,  W  |     IRI2.3456789   10    II    12    £dI^B  ,      .    ,  ,        , 

^/  PEERLESS  RUBBER  MTV  CO.  N.Y.  mM     f  kUIIlhOW    PaCklllg. 

The   Name   "Peerless"   Signifies  its  Durability. 

[TRADE  MARK)  ENGINE  MgttKT^ o«o7r  cc"'cTB'i!ir,%S 

A»,r>.  *$S  ■   ,cd"-.        PEE.RLISS    STtMA.        -St 

ANACONDA.  ANI>  kSii  msF^A  inTs  6  78  9I0   1I12.M 

TENDER  m  ,  •.M'^^^^o/o^'U"1^-    fayl 

HOSE  Wi   B     jRj  2345678910    11.12    }ga* 

CAN'T  ^^T™  W^l^^^^.M^^.^'12.0!?:^:./991 

KIINK..  ^y   j   noVBTMET   Mot,  R,  R.  Drpt.  O.  s.  PBOtvnm,  Vaster  Mealumto. 


.  REEVES,      PUilncIelplii.fi. 

PHDSPHOlfBRONZE  311 *  locomotive^ m  bearings 

BRASS  and    PHOS.   BRONZE    CASTINGS    Prom    >*-  lb.  to  5,000    lbs.  in     WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD    AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.  J. 


FOUNDRIES 


STAR  BRASS  MANUFACTURING  CO. 

CHAS.   W.  SHERBURNE,  President. 

MANUFACTURERS  OF 

Star  Improved  Locomotive  Steam  Gages. 
Star  Improved  Locomotive  Pop  Safety  Valves, 

MUFFLED   OR   PLAIN. 


Victoria  Car  Lamps, 


AND    OTHER 
STANDARD    APPLIANCES. 


The  Star  Steam  Gages  are  the  only  Non-corrosive  Gages  made,  also 
the  onlv  Gage*  fitted  with  our  Patent  Corrugated  Seamless  Drawn 
Spring 'Tube  which  for  its  non-setting  qualities  is  unequaled. 


-31    to    39    LANCASTER    STREET,    BOSTON,    MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING  JMMsttSW 


APPARATUS  FOR  LOCOMOTIVES. 


SHERBURNE    &    CO., 

No.  S3    OLIVER    STREET.  BOSTON,    MASS, 
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AIR-BRAKE       A 
HOSE. 


BOSTON    QS_\_T\UCj    CO. 


\    2    3    4    5    6  1  \98 
8     9     10     II      12    \97 


o      12    3    4    5    6   7   98, 
"     8      9     10    II     12   J99t 

AIR    BRAKE  HOSE 
m*  J    iii.mii  jiinikii 


CAR  HEATING 
HOSE. 


RUBBER  GOODS  FOR  RAILROADS  A  SPECIALTY. 


Manufactured  by 


Boston  Belting  Company, 


JAMES  BENNETT  FORSYTH, 

Manfg.  Agt.  &  Gen.  Mgr. 


BOSTON,  NEW  YORK,  CHICAGO,  ST.  LOUIS,  SAN  fRANCISCO, 

256,  258,  260  Devonshire  St.  100  &  102  Reade  St.  109  Madison  St.  Ninth  and  Spruce  Sts.  24  Fremont  Street. 

Eiiiiiiiiiiiinjilmiiiiiiiiniimiuiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini iiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiw£ 


Ramapo  Wheel  and  Foundry  Co. , 


MANUFACTURERS  OF 


BOLTLESS  STEEL-TIRED  WHEELS 

For  Passenger  and  Locomotive 
Service. 

Tires  with  Annular  Web  and  Hook, 

Best  Charcoal  Iron  Double-Plate 
or  Spoke  Centers, 

Wedge-Shaped  Retaining  Ring. 


*  Continuous  Circumferential  Fastening. 

CHILLED  IRON  WHEELS 

Oi  Superior  Quality, 

Drawing  Boom,  Passenger  and 
freight  Cars, 

Locomotives,  Tenders, 
Plantation  and  Mine  Oars. 
Qyllnder  Packing  Rings. 


Simple,  Safe,  Economical. 

Congdon  Brake  Shoes 

For  Chilled  Iron  Wheels, 

Outwear  from  4  to  6  ordinary 

Shoes  and  enhance 

mileage. 


Office  and  Works:  RAMAPO,  N.  Y. 


fiamapo  Iron  Works,  Hillbnrn.  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 

Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND   MACHINERY 

CASTINGS, 

HEAVY  AND  LIGHT. 


Westinghouse  Electric  &  Manufacturing  Co., 


Manufacturers  of_ 


...  PITTSBURGH,  PA.  ... 

The  Tesla  Polyphase  Alternating  System  of  Electrical 
Transmission,  by  which  Power,  Incandescent  and 
Arc  Lighting  may  be  Supplied  from  the  Same  Circuit. 


Standard  Systems  for 


New  York,  120  Broadway. 
Boston,  Exchange  Building.  Pittsburgh,  Westinghouse  Building. 

Buffalo,  N.Y.,  8  Erie  Co.  Bank  Bldg.    St.  Louis,  American  Central  Bldg. 
Charlotte,  N.C.,  36-38  College  St.       San  Francisco,  Mills  Building. 
Chicago,  New  York  Life  Building.         Syracuse.  N.Y.,  Bastable  Building. 
Philadelphia,  Girard  Building.  Tacoma,  Wash.,  102  S.  10th  Street. 

Westinghouse  Electric  Co.,  Ltd., 

32  Victoria  Street,  London,  S.W.,  Enaland. 
Avenue  de  I'Opera,  Paris,  France. 


$»     Power  Distribution  in 
f     Mills  and  Mines. 


f     Electric  Light  and 


Cities,  Factories, 


»$>»$)  f$)f$»r$)r$lf$»r$>r$»r^> 

^,    The  Westinghouse  Electric  Railway  System,  which  is  the 
ry.    Most   Durable,  Economical   and   Efficient  on  the   Market. 

For  Canada,  address, 

AHEARN  &  SOPER,  Ottawa,  Ont. 


BY 

USING 


garland's  Cnglisb  Uarnisbes 


You  keep  your  cars  on  the  road  longer,  thereby  effecting  a  large  saving. 

F.  C.  REYNOLDS,  Sales  Agent  for  United  States  and  Canada. 

4  Gold  Street,  New  York. 
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There  are  no  Back 
Numbers  of  1896  to  be 
had.     We  have  a  few 

Bound  Volumes 

Price,  $3.00,  cash 
with  order.  First  come 
first  served. 


Locomotive  Engineering, 

No.   256  Broadway, 

New  York. 
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IN    HOSE 


1 

I 
1 
I 

I 


ae  111  men,  mosl  trouble  comes  from  the  in- 
side,     So  long  b 

its  owner  can  work.    Just  so  wil  h  I 
the  facl  thai  it  has  a  rubber  stomach  d 
alter  I  he  principle,     w  !         is  all  ri^lii 

so  lone  as  the  tube  remains  tijrlit,  but  once 
breal  il  urface  wil  h  a  pinholi 
mill  what  happens?  The  water  leaks  through 
mi.,  the  plies  of  duck  ami  rots  one  after 
another  until  1  lie  Strength  of  those  remaining 
is  unequal  to  the  pressun — then   then 

burst.  Pinholes  and 
cracks  come  from  the 
use  of  poor  rubber,  or 
good  rubber  improperly 

-  1846  PARA 
AND  DOUBLE  DIA- 
MOND HOSE  HAVE 
UNUSUALLY  FINE 
TUBE8. 


.  In    Brake  Hose, 

Car  //V, :  /, 
Water  Hose. 
Fire  Hose, 
Packing, 

tts  fir*  Rings, 
Rubber  Belting, 
Rubber  Matting, 
Rubber  Tiling. 


NEW  YORK  BELTING&  PACKING  CO.LTD. 


PIONEERS  AND   LEADERS    25   PARK  PLACE. 


1 

I 


i 

I 

ss 
I 

i 


-.•.■■..'iWMJKV-JVi -•«!:■  v<v<. 


.''.  .v/ia^V^^A^A.fti-.wwv-OA-';/: 


^«K«KKKK»«»^S»»«K»SSKSas 


•  •- 


-•  UNITED  STATES  METALLIC  PACKING  CO. 


-•  • 


o 


— 

1 

- 

5 


THE 


DEAN  PNEUMATIC 

SANDER 

Can    be    applied   to   any  sand 
box  without  cutting.    Efficient, 
simple  and   cheap.     Only  San- 
der that  will  blow  out  obstruc- 
tions no  matter  how  large. 
We  are  makers  of  the 
U.S.  Metallic  Packing  for  Pis- 
tons, Valve   Stems   and    Air 
Pumps. 
Golmar  Pneumatic  Bell  Ringer. 
Chouteau  Pneumatic  Hammers. 


•  • 


United  States  Metallic  Packing  Company, 

427  N.  13th  St.,  Philadelphia,  Pa. 


— 
— 
s 


- 


c 


UNITED  STATES  METALLIC  PACKING  CO. 


-•  • 
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Send  Twenty-five  Cents  for  a  Copy  of  the 

Latest  Air-Brake  Book,  entitled 

"  Standard  Form 

of 


Progressive 
Questions  and  Answers 
on  the  Air  Brake,"  adopted  by  the 
Air-Brake  Men's  Association  as  the  Stan- 
dard Form  of  Examinations  on  Air  Brakes. 


This  is  a  6x9  inch  80-page  bookr  containing  438  Questions  and 
Answers  on  the  Air  Brake.  Illustrated.  The  latest  and  best,  right-up- 
to-date,  official. 

Price,  25  cts.  Ten  books,  20  cts.  each ;  J  00  books,  J  5  cts.  each ; 
500  books,  12  cts.  each. 

Order  now,  sell  fast.      Many  railroads  ordering  for  men. 


Address,  Locomotive  Engineering,  256  Broadway,  N.  Y. 
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Ooke  Locomotive  and  Machine  Company, 


/oc 


PATERSON, 

N.j. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


•5      S^JSnr. 


H.  K.  PORTER  S  CO.,  6th  and  Wood  Sis.,  Pittsburgh,  Pa., 

BUILDERS   OF 

Light  Locomotives,  — Steam,  Compressed  Air  and  Electric,— for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE  LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK. 
Propositions,   with   Specifications  and    Photographs,    promptly   furnished   on  bona  fide   inquiry. 


;SH~L    il  »  ..«"'n   fLl 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio, 


Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORHESPOIVDEWCE      SOLICITED. 

BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping  Cars 
over  the  New  York  Central  fk.  Hudson  River,  Lake  Shore  & 
Michigan  Southern,  Michigan  Central  and  "Big  Pour" 
R.    R'ds. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 

NORTHWEST  AND  SOUTHWEST. 

Five  superb  trains  heiween  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  t  me-tables  and  reservation  of  berths  applv  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Boston,  Mass. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company, 

World   Building;,  New  York. 


LATROBE  STEEL  CO., 


1 


MANUFACTURERS 


R 


OF 


E 


S 


FOR 

LOCOMOTIVE 
and  CAR  WHEELS. 

WORKS.   LATROBE,  RENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

■AVUTACrUBXD  AT 
WORKS,    MELROSE    PARK,    ILL. 


Main  Office,   1200  Girard  Building,  Philadelphia. 

Tlronrh     \  °ld  Colony  Building,  Chicago. 

,,m    o    ■  ;ii  Wall  Street,  New  1 

"'  ts-    I  Union  Trust  If uildlui;,  SI.  Louis. 


GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Engine,    Coach   and    Car    Oil's 

the  Standard  Lubricating  Oils 

of  America* 

SAFETY,  SPEED  and  ECONOMY  are  the  results  of 

the  use  of  Galena  Oils.  COLD  TEST,  10  to  15  BELOW 
ZERO.  These  oils  do  not  freeze  In  the  coldest  weather, 
while  they  are  adaptable  to  the  hottest  climates. 

In  the  use  of  Galena  Oils  there  is  an  entire  freedom 
trom  hot  boxes,  except  when  these  are  caused  by  me- 
chanical defects. 

The  adoption  of  Galena  Oils  as  standard  railway  lu- 
Oricants  by  a  large  majority  of  the  leading  railways  of 
this  country  is  an  evidence  of  their  superiority,  while 
the  fact  that  the  same  roads  use  these  oils  to-day  that 
used  them  more  than  20  years  ago,  Is  an  evidence  of 
their  uniformity  from  year  to  year  and  year  In  and  out. 

Galena  Oils  are  in  exclusive  use  upon  three  continu 
ous  lines  from  Boston  and  New  ^  ork  to  the  Pacific 
coast,  and  upon  one  continuous  line  from  the  City  of 
Mexico  to  New  York,  thus  demonstrating  their  adapta- 
bility to  all  temperatures  and  climates.  Being  entirely 
free  from  gum,  these  oils  are  not  affected  by  dust  and 

taint  as  other  oils  are.  _       

We  also  furnish  OOP  customers  SIBLEY'S  PERFEP 
HON  VALVE  OIL,  which  is  also  used  exclusively  upon 
4  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Charles  Miller,  President, 
Chicago  Branch  Office,  Franklin,  Pa. 

Phoenix  Building,  13S  Jackson  St. 


50    YEARS' 
EXPERIENCE. 


TRADE    MARKS, 
DESIGNS. 
COPYRIGHTS    Ac. 

Anyone  sending  n  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  invention  is 
probably  patentable.  Communications  strictly 
confidential.  Oldest  agency  forsecuring  patent* 
In  America.     We  have   a  Washington  office. 

Patents  taken  through  Munn  i  Co  receive 
special  notice  iu  the 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  larce?t  circulation  of 
any  scientific  journal,  weeklv,  terms  $3-00  a  year; 
$1.50  six  mouths.  Specimen  copies  and  Hand 
Boob:  on  Patents  sent  free,    Addresa 

MUNN     &.    CO., 
36 1  Broadway,  New  York* 
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mm.  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


GIVE  THE  BEST  III  SI  I.  IS  FOR   EVERY  VARIETY  OE  SERVICE. 

THOMAS     RROSSER    &    SON,     15    Gold   Street.    New   York. 

OLD    COLONY   BUILDING,    CHICAGO. 

SCHENECTADY   LOCOMOTIVE   WORKS,     SCH^ADV 

EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  15  to  30  per  cent. 

DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 

WM.  D.  ELLIS,  President  and  Treasurer. 
A.  J.  PITKIN,  Vice  President  and   General  Manager. 
T»    A.  P.  STRONG,  Secretary. 

A.  M.  WHITE.  Superintendent. 

J.  E.  SAGUE.  Mechanical  Engineer. 


Rogers  Locomotive  Company 


OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PI.,  New  York. 


MANUFACTURERS    OP 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superinterdent. 


Dickson  Mfg.  Co. 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 

♦ 
SPECIFICATIONS  ON  APPLICATION. 

♦ 

C.  H.  ZEHNDER,  President.  L.  F.  BOWER,  Secretary  and  Treasurer. 

DE  COLIRCY  MAY,  General  Manager. 


lew  York  Office, 
Taylor  Building, 
38  Gortlandt  St. 


BEMENT,  MILES  &  CO., 

PHILADELPHIA,  PA. 


MANUFACTURERS  OP 


Chicago  Office 
1534  Marquette  Bldg 


>1A  Metal  Working  Machine  Tools, 

i  *■■    ¥%  \ 

mft  '^T        *  S3  ?£■*      \  ^or  Railroad  Shops,  Locomotive  and  Car  Builders, 

SJ^^  \  Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 
'\%   \  Boiler  Shops,  Bridge  Works,  etc.,  etc. 

STEAM  HAMMERS. 

Steam  and  Hydraulic 

RIVETING  MACHINES. 
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ESTABLISHED 
1831. 


BALDWIN  LOCOMOTIVE  WORKS. 


ANNUAL  CAPACITY, 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantation 
Locomotives,  Oil-Burning  Locomotives. 

Adopted  to  every  variety  <>f  serrloo,  and  Imllt  accurately  V,  gawei  and  tera- 

Elatca  after  Htandnnl  designs  or  to  railroad  companies'  drawinga, 
Ike  parts  of  different  englnex  <>j  perfectly  Interchangeable. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

BURNHAM,  WILLIAMS  &  CO..  Philadelphia,  Pa.,  U.  S.  A. 


Established   1865. 


Richmond  Locomotive 


AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk,  n.y. 


F.  H.  Stevens,  Pres. 
R.  J.  Gross,  Vice- Pres 


M.  L.  Hinman,  Treas. 

T.  M.  Hequembourg,  Sec'y. 


David  RU88BLL,  Supt. 
H.  Tandv,  Ass't  Supt. 


BUILDERS  OF  LOCOMOTIVE   EN- 
GINES FOR  ANY  REQUIRED 
SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeability,  and  all  work  fully  guaranteed. 

Compound 
k    Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


Pittsburgh  Locomotive 

Manufacturers  of      \^()rks   PITTSBURGH'  PA* 

Locomotives  adapted  to   every  variety  of 


WILSON  MILLE 


R  service,  from  standard  designs  or 


n   .  ^^HZsHtni'    purchasers'  specifications. 

Gen'l  Mgr. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World, 
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CORRESPONDENCE  SOLICITED. 
LOU.  D.  SWEET.  Qen'l  Mgr. 


AMS  Automatic  Coupler 

is  rapidly  gaining  favor  with  Railroad 
Managers.  Its  simplicity,  cheapness  and 
durability,  and  the  fact  that  it  works  with  old  link 
and  pin  couplers — with  which  the  majority  of  cars 
are  yet  equipped  —  makes  it  desirable  for  all  re- 
newals and  repairs.  It  is  strong  and  has  few  parts. 
Conforms  to  the  U.  S.  Law,  and  is  a  cheaper 
and  better  coupler  than  the  vertical-hook.  Any 
road  can  afford  to  put  the  Sams  on  its  old 
equipment.  We  give  systems  the  right  to  make 
and  use  drawbar  and  lever  attachments,  and  sell 
them  the  pins  at  $1.00  each. 

Cast  Iron  Bars  weigh  about  185  lbs.; 
Malleable,  135  to  140  lbs. 

Can  furnish  Malleable  Bars  at  $4.25  each,  F.O.  B.  Chicago. 

Pins,  $1.00  each,  P.  O.  B.  Detroit. 


SAMS  AUTOMATIC  COUPLER  CO.,  516  Equitable  Bldg.,  Denver,  Col. 
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Columbia 
Simplicity 


*• 


Simplicity  and  quality  are  near  relations — no  oil  holes — dust  proof  bearings — 
large  balls — ball-retaining  cases  in  crank,  shaft  and  hub — 5  per  cent,  nickel 
steel  tubing,  greatest  of  positive  rigidity — and  every  part  balanced — no  com- 
plications—  anybody  can  take  it  apart  and  put  it  together  again  —  the 
Columbia  bicycle  for  '97  surpasses  itself — $J00  to  everybody,  for  more  than 
standard  quality — the  most  sensible  and  the  handsomest  catalogue,  free  from 
Columbia  dealers,  by  mail  for  one    2-cent  stamp. 


* 


POPE  MANUFACTURING  CO. 
Hartford,  Conn. 
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Vol.   X. 

New  Bridge  Over  Niagara  River. 

BY    ORRIN    E.    m'NI.AT'. 

The  new  steel  arch  bridge  that  is  being 
built  across  the  Niagara  gorge  by  the 
Niagara  Falls  International  Bridge  Com- 
pany and  the  Niagara  Falls  Suspension 
Bridge  Company,  one  a  Canadian  and 
the  other  a  New  York  State  incorpora- 
tion, i-  expected  to  be  finished  some  time 


•rajlwayMotiye  Power 
^ahd  Rolling  Stock- 

[Trude  Mark  Registered.] 
NEW  YORK,  MAY,  1807. 


ha  i   been   lost,  while   the  erei  tion  o    tin 

bridge  is  looked  upon  a    1  thi 

enginei  ring  feat     ol  the  century. 
1  '1  eparatorj  to  tion  of  tie 

superstructure,  substantial  abutments  of 
masonry  were  built  on  both  sides  of  the 
river.  These  abutments  are  tour  in  num- 
ber, two  on  each  side,  and  arc  located 
midway  betw  een  the  «  .it'  •        I       tnd  the 


No.  5. 

and  from  them  extends  the  first  section 
or  panel-,  of  the  new  arch.  Before  the 
placing  of  steel  commenced,  huge  struc- 
tures of  false  work  were  built  between  the 
abutments  and  the  top  of  the  cliffs,  and  on 
these  the  end  spans  were  erected.  Be- 
yond the  line  of  the  abutments  the  two 
arms  of  the  arch  were  built  out  from  each 
side,  panel  after  panel,  as  is  made  clear 
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in  July.  This  new  arch  is  the  first  struc- 
ture of  its  kind  to  span  the  Niagara,  and  it 
is  being  built  to  replace  the  railway  sus- 
pension bridge  in  order  to  afford  in- 
creased facilities  to  accommodate  the 
Grand  Trunk's  constantly  increasing  traf- 
fic between  the  West  and  the  East.  The 
work  of  erecting  the  bridge  has  been  in 
progress  all  winter,  and  despite  the  dan- 
gerous nature  of  the  task,  not  a  single  life 


top  of  the  high  bank.  On  the  Canadian 
side  it  was  found  necessary  to  build  a 
concrete  foundation,  but  on  the  New 
York  State  bank  they  rest  on  the  stratum 
of  Clinton  limestone.  The  stone  for  the 
Canadian  abutments  was  obtained  in 
Queenston.  Ont.,  while  that  for  the  New 
York  abutments  came  from  Chaumont. 
Jefferson  County.  Upon  each  abutment 
a  great  steel  shoe  or  bed-plate  is  placed. 


in  plate  No.  1.  until  they  met  in  the  cen- 
ter, high  over  midstream,  all  the  time  held 
back  by  a  clever  system  of  anchors  deeply 
imbedded  in  the  solid  rock  of  the  cliff, 
from  which  position  many  times  the 
weight  of  the  arms  of  the  arch  would  not 
pull  them.  The  illustrations  clearly 
show  the  huge  traveling  derricks  used 
to  deposit  the  panels  in  place.  The  last 
panel  of  the  arch  was  placed  in  position 
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on  Sunday,  March  28th,  and  on  th<  daj 
following  the  two  sections  of  the  arch 
were  joined  by  releasing  screws  at  either 
end  of  the  structure  and  allowing  the 
two  sections  to  -rule  until  the  2  im  ' 
space  which  remained  aftei  the  lasl 

1  to  close  up.  Tliis  adjustment 
of  the  two  sections  was  done  with  such 
nicety  that  the  bolt  holes  in  the  plates  of 
the  two  sections  mel  perfectly,  and  was 
the  climax  ol  the  wi  irk  ol  months,  u  hii  h 
told  of  the  extreme  accuracy  of  all  mem- 
bers of  the  arch. 

The  main  span  of  the  arch  is  550  feet 

between  centers  of  end  pins,  and  is  con- 

d   to   the   top  of   the   bank   on   each 

side  of  the  river  bj    a  trussed  span    115 


objeci  in  constructing  the  new  arch  is 
to  secure  increased  facilities  for  crossing 
the  Niagara  chasm,  the  arch  is  naturally 
de  igned  to  carry  a  very  heavy  load.  In 
fact,  the  demand  is  that  the  bridge  shall 
i  ,11  ry  7,000  pounds  live  load  to  the  run- 
ning foot  on  the  upper  deck  and  3,000 
on  the  lowei  dei  !..  or  10.000  lbs.  live  load 
in  all,  which  is  indeed  an  enormous  load. 
The  chief  engineer  of  the  work  and  the 
designer  of  the  arch  is  Mr.  L.  L.  Buck, 
whose  eminent  standing  as  an  engineer 
and  bridge  builder  is  known  to  the  world. 
The  Pennsylvania  Steel  Company,  of 
Steelton,  Pa.,  have  the  contract.  It  will 
be  seen  by  the  illustrations  that  the  arch 
i-   being  built   under  and  about  the  sus- 


From  Turin  to   Zurich. 

[editori  \i.    correspondence.] 

None  of  my  ramblings  in  Italy  inter- 
ested me  more  than  the  trip  from  Turin 
to  Milan,  although  the  route  did  not  pre- 
sent the  scenic  attractions  that  are  to  be 
found  in  most  other  parts.  The  railroad 
traverses  what  we  would  call  a  prair.e 
country,  since  it  is  flat  and  fertile,  but  lr 
is  not  the  kind  of  prairie  one  finds  in  Il- 
linois and  Iowa.  The  soil  may  be  no  less 
rich,  but  man's  labor  has  made  it  a  con- 
tinuous garden. 

Although  the  country  through  which 
the  railway  passes  is  Hat.  the  mountains 
are  always  in  sight,  and  the  train  is  con- 
stantly crossing  streams  that  come   from 


feet  long.  In  addition  there  are  plate 
girder  approaches  at  each  end  145  feet 
long,  which  makes  the  total  length  of 
the  new  bridge  i,o;o  feet.  The  rise  of  the 
arch  is  about  114  feet,  and  from  the 
water  to  the  top  floor  of  the  arch  will  be 
about  240  feet.  The  arch  will  have  two 
floors  or  decks.  The  upper  floor  will  be 
devoted  to  tracks  for  the  steam  railroads, 
while  the  lower  floor  will  be  divided  into 
carriageways,  sidewalks,  and  through  the 
center  will  run  a  single  track  for  trolley 
cars.  The  upper  floor  will  be  double 
tracked,  with  walks  to  allow  of  customs 
inspectors  examining  trains.  The  sus- 
pension bridae  is  but  i8j/2  feet  wide, 
while  the  arch  will  have  a  width  of  4"1'. 
feet  on  the  lower  floor.     As  the  primary 
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pension  bridge  without  any  interruption 
to  traffic  thereon.  To  build  an  arch  of 
such  proportions  is  of  itself  a  task  of  no 
small  magnitude,  but  to  erect  it  on  the 
very  site  of  an  existing  bridge  increases 
the  difficulties  many  fold. 

$  §  § 

Owing  to  a  panic,  caused  by  the  plague 

which  is  raging  in  Bombay,  India,  one 
day  in  January  no  less  than  1,500  of  the 
men  employed  in  the  locomotive  work 
shops  of  the  Great  India  Peninsula  Rail- 
way failed  to  go  to  work.  The  railway 
authorities  have  done  their  best  to  keep 
the  men  at  work,  and  one  of  the  meas- 
ures adopted  was  to  sell  grain  to  the  work- 
men at  reasonable  terms.  The  strike  was 
settled  in  a  verv  few  davs. 


the  melting  snows  on  the  Alps.  This 
water  is  largely  utilized  for  irrigation  pur- 
poses, and  most  of  the  farmers  in  Pied- 
mont and  Lombardy  are  independent  of 
rain  fall. 

I  have  heard  the  remark  made  about 
the  American  rural  ambition  to  own  big 
tracts  of  land;  that  a  man  may  prosper  on 
40  acres  and  bust  on  a  quarter  section. 
The  people  in  Northern  Italy  appear  to 
understand  the  advantage  of  thoroughly 
cultivating  little  patches,  and  all  that  skill 
and  industry  can  achieve  is  worked  out 
to  make  the  land  produce  its  most 
bounteous  returns. 

FIELD    LABOR. 

The  express  train  does  not  rush  along 
in  any  particular  hurry,  and  there  is  no 
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difficult]'  in  crowding  my  noti   I k  with 

reminders  that  may  be  useful.  A  thing 
that  lias  always  galled  me  while  traveling 

in   Europe   has   been   the   sight    of   Wi in 

working  in  the  fields  doing  the  hard  drud- 
gery of  oppressive  labor,  bearing  the  hi  al 
and  burden  of  the  day.  To  a  humane  man 
this  looks  as  unwomanly  work,  and  the 
natural  impulse  is  to  denounce  it.  Iiut 
under  present  dispensations,  many  women 
must  help  I"  earn  their  own  or  the  house- 
hold bread,  anil  when  comparisons  are 
made,  the  Lombard  field  worker  may  not 
be  in  so  much  of  a  pitiable  condition  as 
the  New  York  factory  operativi 

Since  I  returned  home  I  was  discussing 
this  subject  with  a  friend  who  has  a  greal 
horror  of  the  unwomanly  ways  of  "sweat 
shops,"  and  he  offered  to  initial!  me  into 
the  mysteries  of  these  soul  grinding  estab- 
lishments. After  a  little  insight  into  these 
the    impression    came    that    free    America 


undei  tand    anything     iboul    il      I 
ivai  -I    leai  m  'I  that  the  ra 

in  1  taly  ai  e  nol  reqi 1  to  pul  up  fenci 

In   that    i  i  gai  d,   railv 

as  any  other  pn  ipertj .     1 1n  y  hold 

thai  in.  in  in      >   .  not  in    .i    .  nor  hi 

noi    any  other  agricultural   pi  odui  t,   ha 

an\    more  right   to  stray  upon  the   I 
right  of  way  than  it  has  to  wall:  into  a  pri- 
vate pei   on'    mi  den  and  eat  up  hi    onii  in 
garlic,  cabbagi     and  i  ui  umbi  rs.      I  hi   a  - 
sumption  of  Italian  law  is  that  the  i 
of  flocl    and  herd    is  i  e  pon  tble  foi  ki  ep 

hi  ni  ott  othei  i"  opli      pa  stun 
railroad  right  of  way  is  not  discriminated 
against  any   more  than   any   other  kind  of 
property. 

The  idea  struck  me  as  a  novi 
it   is  founded  on  a   ha    t     ul   eternal  justice, 

which  was  the  glorj  of  the  old  Roman 
law.  Why  should  a  t  lib  lad  1 1  imp  inj  h.i\  e 
to  fi  nee  it--  pn iperl  \    [gainst  1  he  em  roai 


livation    ol  d   other    g 

tion  Ins  right  to 
under    who 
1  upon  hi^  prod 

ui  :        \\  here  tin  n  i-  the  justice  ol 

put    down    steel 

rails  to 

MILAN    CATHEDRAL. 

The    city    of    Milan    does    not    possess 
ni  in;,     railro  id    attrai  tions,    but    it    has 

ii  and  for- 
i"  itten  ["hi  prim  ipal  one  is  the  Cathe- 
dral.  This  buildii  idered  by  many 

Italians  as  'I  wonder  of  the  w 

and  it  deserves  the  admiration  thus  im- 
plied. The  building  is  of  white  marble, 
and  the  turrets  and  spires  on  its  roof  are 
mi  numerous  that  they  remind  me  of 
of  wheat,  only  they  excel  na- 
ture in  beauty  of  form.  The  statues  used 
in  the  adoi  nment  of  the  building  seem  in- 
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leaves  little  cause  for  stone-throwing  at 
the  oppressed  condition  of  labor  in  other 
countries,  when  a  full-grown  woman  is 
paid  as  a  recompense  of  hard  labor  fifty 
cents  a  day,  earned  in  stifling  rooms  that 
inject  physical  and  moral  poison  into  the 
victim.  Coarse  food,  rough  labor  and  ex- 
posure to  climate,  the  fate  of  many  Euro- 
pean women,  have  their  compensations  in 
pure  air  and  healthy  occupations. 

UXFEXCED    RAILWAYS. 

After  evaporating  my  indignation  on  the 
system  which  bound  these  buxom,  red- 
cheeked  damsels,  with  their  raven  hair, 
dusky  looks  and  coquettish  touches  of 
color,  wielding  the  prosaic  hoe,  I  got  won- 
dering why  the  railroads  were  not  fenced. 
This  is  a  peculiarity  of  Italian  railways 
that  I  had  noticed  before.  I  asked  the  fel- 
low-travelers in  the  carriage  why  it  was 
not  necessary  for  the  railway  c  impanies  to 
put   up  fences,   and  they  did  not   seem   to 


meut  of  steers  and  swine,  when  a  private 
citizen's  lawn  is  protected  by  the  right  of 
collection  for  damages  done  by  intruding 
animals?  The  idea  of  railroad  companies 
being  treated  differently  from  other  forms 
of  laud  property  is  carried  to  excess  in 
America.  In  our  worship  of  liberty,  we 
are  constantly  climbing  over  the  fence  of 
justice.  Just  think  what  a  howl  it  would 
create  in  the  grazing  States  if  the  United 
States  Supreme  Court  decided  that  any 
law,  making  a  railroad  company  liable  for 
damages  for  stock  that  had  been  killed 
when  trespassing  upon  its  right  of  way, 
was  unconstitutional.  Yet.  looking  at  the 
case  from  the  standpoint  of  abstract  jus- 
tice, a  decision  of  the  kind  would  be  noth- 
ing more  than  fair.  If  a  private  individual, 
even  in  America,  where  subversive  ideas 
concerning  the  rights  of  property  are  pe- 
culiarly rampant,  bought  a  strip  of  100 
feet  wide  through  a  series  of  farms  for  ioo 
miles,  and  d  ivoted  the  ground  to  the  cul- 


numerable.  It  covers  17,000  square  yards, 
is  capable  of  accommodating  40.000 
people,  and  its  highest  tower  is  360  feet 
above  the  pavement. 

As  you  wander  round  and  gaze  upon 
the  building,  it  seems  to  grow  in  magni- 
tude and  grace  even-  hour.  As  long  as  you 
remain  within  view  of  its  gigantic  form, 
softened  by  the  symmetry  of  every  turret, 
spire  and  statue,  you  find  your  eyes  con- 
stantly turning  towards  it  for  one  more 
look.  I  never  saw  anything  before  that 
fascinated  me  so  much  except  Mount  Ta- 
coma,  under  the  sheen  of  a  setting  sun. 

THE   LAST   SUPPER. 

When  I  was  a  boy  every  house  of  any 
genteel  pretensions  had  a  picture  of  the 
"Last  Supper."  They  were  steel  en- 
gravings, real  works  of  art.  and  from  look- 
ing at  those  pictures  I  first  formed  an  idea 
of  how  artists  could  portray  human  emo- 
tions.    In  after  vears  I  came  to  know  that 
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the    pictures    were    repre  of    a 

painting  by  Leonardo  da  Vinci,  a  famous 
Italian  painter.  The  knowledge  also  came 
that  the  original  painting  was  in  Milan, 
and  I  made  up  my  mind  to  see  it. 

1  thought  thai  everybody  in  Milan 
would  know  all  about  where  da  Vinci's 
piece  was  to  be  seen,  but  I  was  sent 
to  two  picture  galleries  on  a  wild-goose 
chase,  and  afterwards,  through  an  intelli- 
gent cabman,  found  out  that  it  was  in  an 
old  church  called  Maria  Delle  Grazie. 
The  picture  covers  the  end  wall  of  a  chapel 
and  is  in  a  very  dilapidated  condition.  Ii 
was  painted  in  oil  on  that  wall  about  the 
time  America  was  discovered,  so  there  is 
good  excuse  for  its  being  in  a  scaly  con- 
dition. In  fact,  so  many  scales  of  the 
painting  have  fallen  off,  that  it  is  diffi- 
cult to  identify  the  figures.  There  were 
several  art  students  copying  the  painting, 
and  I  consider  their  work  was  much  su- 


steel,  or  even  puddled  iron,  the  engineers 

oi  the  period  took  the  material  within  their 
reach  and  built  roads,  having  a  double  line 
of  long  stone  blocks  on  which  the  wh<  el 
of  chariots  ran  with  nearly  as  little  fric- 
tional  resistance  as  a  railroad  car  en- 
counters on  a  rough  track.  These  roads 
were  pushed  into  every  region  where 
Rome  held  sway,  and  remains  of  them  are 
to  be  seen  to  this  day  in  far  away  Scot- 
Ian. 1. 

In  all  the  older  portions  of  Milan  and 
in  the  newer  parts,  too,  where  there  are 
no  street  car  lines,  these  stone  block  tram 
ways  are  general,  and  they  are  carefully 
followed  by  wagons  ,md  carriages.  1 
judge,  from  a  careful  examination  of  these 
stone  tramways,  that  the  original  gage  of 
wheeled  vehicles  was  five  feet.  This  is 
new  evidence  proving  that  the  engineers 
who  narrowed  up  the  gage  3J4  inches 
blundered 


awe  inspiring  structures  and  surround- 
ings had  not  much  influence  in  exciting 
religious  emotions. 

From  Milan  I  went  to  Como,  a  small 
town  at  the  end  of  a  most  beautiful  lake 
of  the  same  name.  I  remembered  that 
Volta,  the  electrician,  was  born  there,  and 
considered  that  as  an  excuse  for  stopping 
off.  Besides,  all  my  friends  had  urged  me 
to  see  the  lake.  European  cities  are 
mostly  famous  for  events  connected  with 
warriors  or  ecclesiastics,  conspicuous 
ruffians  or  artists,  and  so  I  was  glad  to 
pay  homage,  in  my  small  way,  to  a 
de\  otee  of  science. 

BATHED    IN    GARLIC. 

When  I  got  seated  in  the  carriage  .at 
the  station  in  Milan,  I  found  the  com- 
pany to  be  exceedingly  sociable  and 
friendly — a  condition  of  affairs  that  does 
not   very  often   meet  travelers  in   Europe. 
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perior  to  da  Vinci's,  but  then  they  had  the 
advantage  of  freshness.  The  picture  is  re- 
puted to  represent  the  emotions  depicted 
on  the  face  of  the  disciples  when  Christ 
intimated  that  one  of  them  would  betray 
him.  There  is  nothing  left  now  but  vague 
blurs  of  faces. 

THE    VERY  K\RLIEST    KIND   OF    RAILWAY. 

From  what  the  railway  men  in  Turin 
had  told  me,  I  expected  to  find  nothing  in 
the  railway  line  of  interest  in  Milan,  yet  I 
discovered  in  the  streets  of  that  city  tracks 
that  were  invented  before  this  era  began, 
and  probably  first  gave  the  suggestions 
that  ultimately  led  to  the  perfected  track 
of  to-day. 

The  whole  of  the  civilized  world  was 
once  ruled  by  a  nation  that  had  head 
quarters  in  Rome.  The  rule  of  Rome  was 
of  the  aggressive  kind,  and  the  sagacious 
rulers  found  out  that  rapid  means  of  in- 
tercommunication was  necessary  to  keep 
the  strong  hand  of  the  central  power  ever 
within  striking  distance  of  the  remotest 
province. 

As  that  was  before  the  days  of  Bessemer 


GLORIES    OF    MILAN. 

I  wish  1  could  fill  two  or  three  pages 
about  the  attractions  of  Milan,  but  the 
lack  of  railroad  themes  connected  with  the 
place  forces  me  to  spare  the  readers  of 
"Locomotive  Engineering."  It  is  a  great 
manufacturing  city,  about  as  large  as 
St.  Louis,  and,  as  far  as  I  could  learn, 
turns  out  more  art  work  than  any  other 
city  in  the  world.  Its  specialties  are 
sculpture  and  painting,  but  it  also  pro- 
duces a  vast  amount  of  silks,  art  furni- 
ture and  other  articles,  mostly  of  an  artis- 
tic character. 

Its  principal  glory,  however,  seems  to 
be  churches.  They  are  to  be  found  in 
every  street;  handsome  edifices,  many 
of  them  famous  for  what  has  happened 
within  their  walls.  All  of  them  are  elabo- 
rately decorated  with  noble  frescoes, 
beautiful  carving  and  impressive  embel- 
lished windows  that  have  an  awe-inspir- 
ing effect.  I  looked  into  several  of  the 
churches  on  Sunday  forenoon,  and  was 
rather  unfavorably  impressed  with  the 
service  and  the  attitude  of  the  worship- 
pers.     The    impression    made    was,    that 


Almost  as  soon  as  we  had  started,  one  of 
the  company  asked  me  if  I  objected  to 
smoking,  and  I  answered  that  I  did  not. 
Then  he  took  out  a  cigarette,  and  all  the 
others  did  the  same.  If  there  is  anything 
I  abhor  more  than  the  smell  of  Limburger 
cheese,  it  is  cigarette  smoke,  and  the 
government  of  Italy  having  a  monopoly 
in  the  manufacture  of  tobacco  products, 
the  smell  of  the  Italian  cigarette  is  nat- 
urally the  rankest  to  be  found  anywhere. 
However,  I  stood  it  with  great  fortitude, 
and  the  other  members  of  the  compart- 
ment paid  me  marked  attention.  One. 
in  particular,  was  anxious  to  know  where 
I  was  going,  and  told  me  a  great  many 
interesting  facts  about  the  villages,  cha- 
teaus  and  castles  to  be  seen  as  we  went 
along.  Then  he  informed  me  that  he  was 
going  to  stop  at  Como  also,  and  it  would 
give  him  infinite  pleasure  to  show  me  the 
way  to  the  most  comfortable  hotel  in  the 
town.  As  I  did  not  then  know  anything 
about  the  hotels,  and  had  been  imposed 
upon  several  times  by  the  guide-book,  I 
agreed  to  go  with  him.  When  we  got  off, 
we  took  a  cab  to  a  hotel,  which  he  named, 
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and  then  ho  intimated  his  willingness  to 
be  my  guest  at  dinner.  The  food  thai  iva 
brought  us  was  so  much  sur-charged  with 
garlic,  and  the  air  of  the  hotel  wa 
heavy  with  llie  ami1  odor,  that  il  cost  me 
three  Turkish  baths  on  my  way  to  Scot- 
land before  I  was  entirely  rid  ol  tl 

lie  bath  which  I  carried  away  with  me. 

I  In-  town,  which  is  older  than  our  era, 
seems  to  l"1  noted  principally  for  its 
churches.  My  acquaintani  e  wanted  me 
to  visit  two  or  three  dozen  of  the  most 
noted  ones,  but  I  had  become  satiated 
with  churches,  and  wanted  to  look  at  the 
house  where  Volta  was  born.  Nobody 
knew  anything  about  it,  so  I  went  and 
lingered  within  sight  of  the  famous  lake. 
To  tell  the  truth,  it  was  a  disappointment, 
and  did  not  begin  to  compare  in  scenic 
attractions  with  Lake  George  or  Loch 
Lomond.  To  be  sure,  its  precipitous 
banks  are  picturesque,  with  their  white 
villas,  profuse  woods  and  terraced  vine- 
yards; but  I  had  seen  many  other  places 
where  I  should  prefer  to  take  up  a  perma- 


railway;    bul    I    never    made     <    |ou 
-mm  e   my  first  trip  through   pal  I   of  the 
1 1  ighland    ol    icotl  ind,  which  I  enjoj  ed 
so  much.     Every  yard  of  the  •■■■ 
of  the  tunnel  ;  re>  ealed  to  thi   eye  varying 
panoramas  that  vied  with  each  other  in 
di  playing     urpassing   scenes   of   bi 
magni  ficenci    and  gra  ndeur. 

The   slow   pace   did   not    seem    due   to 

inert  motive  power,   for  the  locot 

hauling  the  tram  were  the  most  powerful 
I  had  seen  m  Europe.  Two  of  them  are 
shown,  taken  from  Camille  Barbey's  book 
on  Swiss  locomotives. 

ANCIENT   AND    MODERN    ROBBERS. 

The  mountains  on  this  route  seem  more 
savage  and  forbidding  than  those  along 
the  Mount  Ccnis  route,  but  the  enter- 
prising immigrants  from  the  north  must 
have  found  convenient  means  of  crossing, 
if  we  are  to  judge  by  the  numerous  ruins 
of  fortresses  and  turreted  castles  that  had 
been  erected  to  keep  the  sacred  soil  of 
Italy  free  from  these  unwelcome  visitors. 


rsity   of  opinion    on    money    mailers 

[  I  it  kept  il 

I  intimate  friends,  but  I 
onfess  that  I  was  more  outrageously 
cheated  in  Italy  than  in  any  o 
try  I  ever  was  in.  I  once  felt  indignant  in 
Colorado,  in  the  Leadville  excitement 
times,  because  tl  tie  50  cents 

for  a  glass  of  milk  and  a  piece  of  pie,  but 
I  had  not  visited  Italy  at  that  timi 
should  have  looked  upon  it  as  a  moderate 
charge. 

THROUGH   A   CHAIN   01     TUNNELS. 

When  a  man  catering  to  tie 
readers  sees  anything  which  gives  him  un- 
usual pleasure,  he  naturally  wishi 
transmit  the  pleasures  to  his  constituents. 
I  have  never  felt  so  helpless  in  perform- 
ing this  pleasing  duty  as  I  have  been 
about  my  ride  over  the  St.  Gotthard  Rail- 
way. Word  painting  is  tame  beside  the 
sight  witnessed.  For  a  long  way  in  its 
assault  of  the  mountains  the  railway  fol- 
lowed  the   bank  of  a  valley  that  seemed 
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nent  residence.  The  lake  does  not  look 
wider  than  the  Hudson,  fills  a  tortuous 
fissure  among  mountains,  and  is  over- 
estimated. 1  heard  Americans  raving 
about  its  beauties,  who  evidently  never 
looked  upon  the  Highlands  of  the  Hud- 
son with  unbandaged  eyes. 

OVER  THE  ST.  GOTTHARD  RAILWAY. 

Italy  is  a  most  attractive  country  for 
people  interested  in  art  and  churches  and 
ruins,  but  I  was  not  sorry  when  I  mounted 
a  train  bound  for  Zurich,  in  Switzerland. 
The  train  was  a  first-class  continental  ex- 
press, and  had  eighteen  vestibule  cars, 
each  about  the  length  of  our  box  cars. 
The  trip  from  Como  to  Zurich  is  about 
120  miles,  and  displays  in  its  course  the 
most  stupendous  feats  of  engineering  to 
be  found  in  that  length  of  any  railway  in 
the  world.  It  is  the  St.  Gotthard  Railway. 
so  named  on  account  of  the  famous  tun- 
nel of  that  name  which  pierces  the  Alps 
at  the  summit  of  the  route.  The  trip 
occupied  about  nine  hours,  or  a  little 
under  14  miles  an  hour,  which  cannot  be 
regarded  as  wild  speed,  even  on  an  Alpine 


We  seem  to  find  these  ancient  structures 
of  defence  every  mile,  and  very  pictur- 
esque they  look  now  in  their  ivied  deso- 
lation. 

Things  are  radically  changed  in  Italy 
since  these  hoary  works  of  masonry  were 
erected.  Then  the  people  were  struggling 
to  keep  the  strangers  from  their  gates, 
because  they  knew  that  the  strangers  were 
skillful  and  enterprising  robbers.  In  this 
last  half  century  the  Italian  government 
have  spent  two  or  three  hundred  millions 
of  dollars  to  make  the  way  of  the  stranger's 
visit  easy.  The  Italians,  under  the  new 
order  of  things,  do  the  robbing,  and  I 
have  no  doubt  that  the  enterprise  of  the 
government  has  brought  good  returns. 
It  is  not  my  habit  to  complain  when  I 
have  been  cheated,  but  1  was  victimized  in 
Italy  in  every  town.  They  have  a  depre- 
ciated currency  which  is  worth  about  85 
per  cent,  of  its  value  in  gold.  The  money 
I  carried  was  gold,  and  every  purchase 
was  changed  at  currency  value  and  change 
given  on  the  same  basis.  I  argued  with 
several  of  -the  robbers,  but  they  always 
ceased  to  understand  my  French  whenever 


a  dry  extension  of  the  fissure  that  holds 
the  waters  of  Lake  Como.  The  valley  is 
greener  than  Ireland,  is  studded  with 
towns  and  villages  and  prosperous-looking 
farms,  with  fine  roads,  and  groves  and 
orchards  and  vineyards  without  number. 
The  cosy  red-roofed  cottages  buried  in 
flowers  and  shrubbery,  the  quaint  look- 
ing ivy-covered  inns,  left  impressions 
not  readily  forgotten.  Owing  to  its  di- 
versity of  coloring,  it  really  seemed  more 
beautiful  than  the  valleys  of  Virginia,  and 
that  is  saying  a  great  deal  for  an  admirer 
of  America,  with  no  sectional  prejudice. 

When  we  drew  away  from  the  fringe  of 
this  valley,  we  came  into  districts  that 
must  have  burdened  the  lives  of  the  rail- 
way builders.  In  about  seventy  miles  I 
counted  forty-four  tunnels;  but  the  guide- 
book says  there  are  fifty-six  in  the  dis- 
trict named.  As  usual  in  climbing  into 
the  heart  of  a  great  mountain,  the  rail- 
way followed  the  excavations  made  by 
a  river.  That  followed  to  St.  Gotthard, 
is  about  the  most  foaming  and  fuming 
and  tumultuous  cascade-forming  stream 
that  I  have  ever  looked  upon.    We  crossed 
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and  recrossed  it  limes  without  number. 
mks,  that  origi 
nally  left  no  pathway  for  a  goat,  and 
eluded  its  bends  by  diving  through  dark 
tunnels  and  rock  cuttings  whose  sides 
seemed  to  meet  in  the  skies.  In  the  route 
through  the  mo  inl  lins  I  here  are  said  to 
be  fifty-six  bridges  and  ten  viaducts.  Be- 
fore we  reached  the  great  tunnel  wr  wenl 
through  four  which  formed  a  spiral  in  the 
.mil  there  ucre  three  of  a  similar 
character  on  the  other  side. 

thard  tunnel  is  g%  mile-- 
long.  2S  feet  wide  and  21  feet  high,  and 
forms  a  sort  of  double  spiral  under  the 
mountain.  With  the  cheap  labor  em- 
ployed  and  the  use  of  the  mountain 
stream-  to  compress  the  air  used  in  bor- 
ing, it  cost  about  $u.ooo.ooo.  The  ap- 
proaches on  each  side  must  have  cost  ten 
times   as   much. 

The  Italian  Government  did  not  bear 
all  the  expense  of  constructing  this  stu- 
pendous undertaking.  Switzerland  and 
Germany  bore  a  good  share  of  it;  but  I 
cannot  imagine  how  they  got  their  money 
back.  From  my  experience  in  the  coun- 
tries interested.  I  think  the  risks  were 
greater  than  that  of  putting  good  money 
into  (he  stock  of  a  Granger  operated  rail- 
road. A.   S. 


Failures  with    Early  Locomotives. 

Our  historical  charts,  showing  the  de- 
velopment of  the  locomotive,  show  many 
curious  machines,  but  they  were  all  prac- 
tical locomotives,  that  could  run  and  haul 
trains  according  to  their  capacity  as  well 
as  the  modern  locomotive.  At  the  time 
some  of  the  early  engines  were  got  out. 
there  were  others  that  were  failures  and 
have  retained  no  place  in  the  history  of 
the  locomotive. 

Before  builders  made  locomotive  build- 
ing a  specialty,  the  owners  of  nearly 
every  foundry  and  machine  shop  in  the 
country  considered  they  could  build  a 
successful  locomotive,  and  a  great  many 
ingenious  men,  who  were  nut  mechanics 
at  all.  tried  their  hand  at  inventing  loco- 
motives.  Some  very  curious  machines 
came  forth  in  this  way. 

Among  the  early  designers  of  locomo- 
tives was  Col.  T.  H.  Long,  a  famous  civil 
engineer,  who  was  connected  with  the 
Baltimore  &  Ohio.  He  designed  a  lo- 
comotive and  had  it  built,  but  it  never  did 
any  train  hauling.  In  the  course  of  a 
speech  delivered  years  afterward,  Col. 
Long  talked  about  his  experience  as  a 
locomotive  builder,  and  said  that  during 
the  trial  trip,  they  were  seven  hours  and 
a  quarter  in  going  four  miles,  and  they 
were  going  all  the  time.  Col.  Long's 
experience  was  not  unlike  evidence  given 
by  Napier,  a  famous  Scotch  civil  engi- 
neer, after  the  trial  of  one  of  the  pioneer 
locomotives  experimented  with  in  Scot- 
land. All  sorts  of  odd  engines  were  tried 
there,  and  the  builder  of  this  particular 
engine   asked    Napier   to   go   and   see   tin- 


trial.  The  builder  wanted  t>>  g<  t  some 
capitalists  interested  in  his  invention, 
an.l  tned  to  get  Napier  to  express  a  favor- 
able opinion  of  the  machine,  hut  he 
could  gi  t  in  ithii  unts  out  1  a  the 

engineer.    Then  the  in  in  exclaimed,  mi 

patiently,  "You  saw  the  engine  running, 
at  any  rate'"  "Well."  said  Napier,  ''you 
maj    call   it   running.     The   only    running 


when  the  snow  is  hard,  and  he  says 
that  the  improved  plow  prevents  the  .10  1- 
dents  from  that  cause. 

g     i     @ 

Foreign  Commendation   of  Purdue 
University  Tests. 

The  paper  read  by  Professor  Goss  sev- 
eral months  ago  on  experiments  made 
with    the    locomotive    "Schenectady."    to 
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I   saw   was  you   fellows  shoving  the   en- 
gine." 

®     i     i 

Italian  Snow  Plow. 

The  curious  looking  snow-plow  hereby 
shown  is  the  invention  of  a  Mr.  Bocca 
of  Italy.  The  photograph,  from  which 
the  engraving  was  taken,  was  sent  us  by 
Mr.  Lewis  Turo,  of  Turin,  Italy.  The  ob- 
ject of  the  projections  around  the  plow  is 
to  keep  it  from  rising  when  clearing  away 
very  hard  snow.  Mr.  Turo  says,  that  they 
have  a  great  deal  of  trouble  with  the 
ordinary  slow  plows  in  Italy  jumping  the 


ascertain  the  effect  on  fuel  consumption 
of  different  sizes  of  grates,  appears  to 
have  attracted  a  great  deal  of  attention 
abroad,  as  well  as  in  this  country. 

The  "Revue  Generale  des  Chemins  De 
I'll,"  of  France,  devotes  twenty-seven 
i'  lis  to  the  paper,  and  has  an  exhaustive 
article  on  the  subject  by  M.  Salomon, 
chief  engineer  of  the  Eastern  Railway  of 
France.  The  work  which  Professor  Goss 
has  done  for  mechanical  science  is  very 
highly  commended,  and  the  method  of 
carrying  on  the  investigations  is  recom- 
mended as  worthy  of  imitation  by  French 
engineers 
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Southern  Locomotive. 

The  handsome  ten-wheel  engine  hereby 
shown  is  used  on  the  Southern  Railway 
for  running  heavy  fast-express  trains  and 
for  fast  freights.  The  engine  is  very 
popular  on  the  road,  and  is  noted  for  the 
freedom  with  which  high  speed  is  main- 
tained. 

These  engines  usually  pull  eight  or  nine 
heavy  passenger  cars,  making  a  total 
train  weight,  exclusive  of  engine,  of  438 
tons  when  the  nine  cars  are  running. 
The  grades  on  the  first  division  are  82 
feet  to  the  mile,  with  a  maximum  length 
of  2Y2  miles. 

Recently  one  of  these  engines  ran  from 
Charlottesville  to  Alexandria,  106  miles, 
in  one  hour  and  fifty-five  minutes,  with 
eight  cars,  six  of  them   Pullman:  weight 


Practical  Instruction  in  Railroad 
Business. 

1 11  .1  pi  1  1  pi  1  in  1  11-  r  1  oni 1  rning  the 
w "i  1  in  In  iliiui-  dm mg  the  coming 
the  faculty  of  Purdue  University  show 
that  they  propose  extending  materially 
their  studies  in  regard  to  railroad  sub- 
jects.  Ii    9  to  us,  that  while  other  seats 

of  learning  are  talking  aboul  instituting 
departments  of  instruction  in  railway 
business,  the  faculty  of  Purdue  Univer- 
sity have  established  these  departments 
and  are  widely  extending  them.  There 
will  now  be  eleven  courses  relating 
to  railroad  mattei  5,  which  students  will 
be  able  to  follow.  They  are:  1 — Railway 
Equipment.  2 — Locomotive  Perform- 
ance. 3 — Locomotive  Laboratory  Work. 
4 — Locomotive  Design.    5 — Railway  Sur- 


freight  terminal-,   <    ,    B.    &   Q.    Ry 
Chicago.     "Sig 

Frank    G.    Darlington,   superintendent, 
P.,  C,  C.  &  St.  L.    Ky  Co.,  Indian 
"The  Man  o(  Men." 

Charles  B.  Dudley,  chen 
Co.,     Altoona.      "The     Application     of 
Chemistry  to  the  Railroad." 

Addison  '  Harris,  attorney-at-law,  In- 
dianapolis.    "Railway   Law." 

Melville    E.    Ingalls,    pn  oi    the 

Big  Four  system,  Cincinnati.  "Railways 
— Their  Past,  Present  and  Future." 

George  K.  Lowell,  general  supcrintcn- 
di  nt  1...  N.  A.  &  C.  Ry.  Co.,  Chicago. 
"Practical  Points  in  the  Operation  of  a 
Railway." 

John  W.  Noble,  Ex-Secretary  of  In- 
terim-. Si    Louis,  Mo.     "The  Mutual  Ob- 
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of  train,  exclusive  of  engine  and  tender, 
388  tons.  One  stop  was  made  for  water, 
and  two  slow-ups  going  through  towns. 
There  are  several  pretty  steep  grades  be- 
tween above  places,  one  of  72  feet,  4 
miles   long. 

The  following  are  a  few  of  the  principal 
dimensions  of  the  engines: 

Cylinders — 20  x  24  inches. 

Drivers — 66  inches  diameter. 

Boiler — 58  inches  diameter  at  smallest 
ring. 

Weight  of  engine — 129.000  pounds. 

Heating  surface  of  firebox — 133  square 
feet. 

Heating-  surface  of  boiler — 1,682  square 
feet. 

Total  heating  surface — 1,815  square  feet. 

Valves — Allen   Richardson,  balanced. 

Valve  travel — 5]  2  inches. 

Adhesion  at  54—25,000  pounds. 

Tractive  power — 20,363  pounds. 

Hauling  capacity  on  lever  —  3.25S 
tons. 


veying.  6 — Railway  Construction.  7 — 
Economics  of  Railway  Location.  8 — 
Chemical  Laboratory  Work.  9 — Railway 
Chemistry.  10 — Railway  Economics.  II 
— Railway  Sanitation. 

The  instruction  to  be  given  in  these 
various  courses  appears  to  be  very  com- 
prehensive, and  will  undoubtedly  turn  out 
men  well  prepared  for  work  in  the 
lines  for  which  the  scientific  training  ap- 
plies. In  connection  with  the  Railway 
Department,  the  University  faculty  have 
arranged  to  have  a  series  of  lectures  dur- 
ing the  coming  year,  principally  by  prac- 
tical railway  men,  as  follows: 

Jacob  N.  Barr,  superintendent  of  mo- 
tive, power,  C,  M.  &  St.  P.  Ry.  Co., 
Milwaukee.  Wis.  (Subject  to  be  an- 
nounced.) 

J.  T.  Brooks,  second  vice-president. 
Penn.  lines  west  of  Pittsburg.  "Problems 
in  the  Management  of  a  Railway  Sys- 
tem." 

Frederic     A.     Delano,     superintendent 


ligations  of  Railroad  Corporations  and 
the  People." 

Robert  Quayle,  superintendent  oi  mo- 
tive power  and  machinery,  C.  &  X.  W. 
Ry.  Co.,  Chicago.  "Business  Problems 
of  the  Motive  Power  Department." 

Godfrey  W.  Rhodes,  superintendent  of 
motive  power.  C,  B.  &  Q.  Ry.  Co.,  Au- 
rora, 111.     (Subject  to  be  announced.) 

Angus  Sinclair,  editor  "Locomotive 
Engineering,"  Xew  York  City.  "Remi- 
niscences of  a  Locomotive  Engineer." 

Arthur  M.  Waitt,  general  master  car 
builder,  L.  S.  &  M.  S.  Ry.  Co.,  Cleve- 
land. "Car  Designing  and  Construction." 


A  circular  has  been  issued  by  Secretary 
Cloud,  of  the  American  Railway  Master 
Mechanics'  Association,  intimating  that 
examinations  at  the  Stevens  Institute  of 
Technology  will  begin  on  June  4th.  to 
which  persons  eligible  for  the  Master  Me- 
chanics' scholarship  are  invited  to  attend. 
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Planer  Practice  on  Locomotive  Work. 

Our  illustrations  of  the  methods  of 
handling  some  planer  jobs  at  the  Hunt- 
ington shops  of  the  Chesapeake  &  Ohio 
Railway,  will  be  found  interesting  to  those 
who  have  not  reached  the  degree  of  de- 
velopment in  such  work  as  is  plainly  in 
evidence  in  the  examples  shown,  which 
embrace  shoes,  wedges,  crossheads  and 
driving  boxes. 

The  double  tool  is  used  on  these  jobs 
with  most  satisfactory  results.  On  shoes 
and  wedges  the  cost  for  labor  has  been  re- 
duced from  38.75  cents  to  13.25  cents  each, 
and  a  proportionate  reduction  in  cost  of 
labor  can  be  shown  for  the  planing  on 
crossheads  and  driving  boxes,  and  other 
work  done  with  these  tools.  The  number 
of  pieces  operated  on  at  the  same  time  is, 
of  course,  an  influential  element  in  reduc- 
ing the  cost  of  labor;  but  the  prime  factor 
is  the  getting  of  stock  off  in  two  places 
instead  of  one.  in  a  given  period  of  time. 

The  removal  of  stock,  however,  cannot 
be  accomplished  to  the  best  advantage, 
no  matter  how  well  the  tools  nre  devised 


application  to  most  planer  jobs  makes  it 
almost  unnecessary  to  ever  remove  them 
from  the  machine. 

It   will   be   seen   that    the   double    tool 

a  wide  range  of  work,  finishing  the 

wedge  fit  on  the  jaws  of  driving  boxes, 

fuide  fit  on  crossheads,  and  the  box 

fit  on  wedges  and  shoes,  when  a  proper 

rig  is  adapted  to  the  work  to  get  the  best 

•:  but  it  will  be  an  unpopular  tool 

with  the  average  planer  man,  without  it 

is  accompanied  with  an  attachment  to  lift 

the  tool  clear  of  the  work  on  the  backing 

stroke,  so  as  to  avoid  dragging  and  the 

consequent  liability  of  a  smash. 

Such  a  device  is  provided,  and  it  will 
be  found  to  be  fully  up  to  the  genera] 
excellence  of  the  good  things  enumer- 
ated, without  any  ostentatious  display  of 
mechanism.  It  is  automatic  in  all  its 
functions,  never  failing  to  raise  and  re- 
turn the  tool  to  its  proper  position  at  the 
right  time.  Here,  again,  compressed  air 
is  the  motor,  acting  through  a  small  cylin- 
der, shown  located  on  the  housing  of  the 
machine,  on  the  operating  side. 
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for  the  purpose,  unless  means  are  pro 
vided  for  holding  the  work  rigidly  against 
the  cut.  How  well  this  is  done  is  also 
shown  in  the  engravings.  An  accessory 
common  to  all  planers — the  parallel  strip — 
is  made  to  perform  a  good  share  of  the 
labor  in  the  cases  under  consideration. 
They  are  gotten  up  on  different  lines  from 
most  parallel  strips,  since  they  are  cored 
for  lightness  at  the  sides,  and  cast  with  a 
T-slot  on  the  top  for  bolt  heads  by  which 
to  secure  the  work.  The  string  of  shoes 
on  the  planer  platen  shows  these  strips  as 
an  earning  increment,  and  their  endless 


Air  is  admitted  to,  and  exhausted  from, 
the  cylinder  through  a  piston  valve  which 
receives  its  movement  from  the  vertical 
feed  rod  by  means  of  a  lever  connection 
to  the  valve  stem,  and  the  motion  of  the 
valve  is  timed  and  regulated  by  the  two 
small  dogs  which  are  secured  in  place  by 
set  screws.  It  will  be  plain,  from  the  en- 
graving, that  an  admission  of  air  to  the 
cylinder  will  force  the  piston  down,  and' 
by  means  of  the  lever  to  which  it  is  con- 
nected, raise  the  chain  at  the  opposite  end, 
and  with  it  the  tool.  Gravity  returns  the 
tool  to  its  cutting  position,  the  parts  being 


amply  heavy,  with  the  aid  of  the  leverage, 
to  accomplish  this  movement  unfailingly 
after  exhaust  takes  place.  The  events  of 
raising  and  lowering  the  tools  are  posi- 
tive and  correctly  timed,  since  the  valve  is 
opened  and  closed  by  the  feed  mechan- 
ism. 

These  samples  of  good  planer  practice 
are  taken  to  illustrate  what  is  being  done 
in  a  modern  railroad  repair  shop,  under 
the  supervision  of  Master  Mechanic  A.  F. 
Stewart,  who  has  always  been  noted 
for  his  encouragement  of  labor-saving 
schemes. 
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Compressed  Air  Locomotive. 

Our  readi  i     c: i  Fail  to  I"'  intei  i  >tcd 

in    the   compressed    air    ' ti  e    now 

about  commencing  its  trips  upon  the 
Manhattan    Elevated    Road    in   this   city. 

and  the  acc pan}  ing  hall  tones  g 

good  idea  oi  it,  the  firsl  showing  the 
frame  of  the  ma<  him    and   the  tubi 

carrying  the  charge  ol  air,  and  tl id 

showing  the  complete  machini      Thi    ah 

at  a  prcssui  i    '  >l     i.mi  j»  muds   In   tin-    iticli 

is  carried  in  36  Mannesmann  tubi  1  1  h 
y  inches  diameter  and  15  feel  6  inches 
long,  the  cubical  capacity  beTng  246  cubic 
feet,  which  at  the  abi  i\  e  pi       ui  1    1  quals 


From  the  heater  tin    tit    ;o 

as  ] 1I1    to  tin    1    lindei        Chi 

neter  and   10  trok;, 

plai  ed,  a    will  be  ni  >t  ced,  u  id 
cab  insti  ad   ol   foi  ward        I  his  ai  1 

1 t  i  s  ado 

the  hot  watei                                    S     the 
1  )  lind hi     11  .11  1  1 i  tin-, 

line    are  only    12   incl etel      thi     air 

locomotive   will   have    1 power,   will 

start  the  trains  q  thi 

and  will  be  able  I"  make  better  tune,  al- 
though  with  other  trains  in  tb  ■  way  th<  re 
musl  be  little  cham  1   to  show  this. 
We  arc  indebted  to  the  ''American  Ma- 


per    minuti  air    pump,   you   can 

easily  obtaii  ly  ser- 

vice from  one  pound  o  oil.     Intelli- 

•  annot   be 
obtained  un 

at  which  the  o  [h  the 

lubricator-..  If  a  $m;  II  quantity  of  oil  is 
put  in  a  lubricator,  tinn  sh6uld  bi  allowed 
foi   the  1  ondi  n  fill  the  cup  and 

raise  tin  oil  to  the  top  ol  feed  pipes,  be- 
fore  feed   valves   are   opi 

"Immediati  I3  put  in  the 

lubricator,  the  steam  and  condenser  valves 
should  be  opened.  The  steam  valve 
should  alw  I'd  first, 
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33.702  cubic  feet  of  free  air.  The  weight 
of  the  full  charge  of  dry  air,  by  the  way, 
will  be  over  2,500  pounds. 

The  tubes  are  all  so  connected,  the  con- 
nections all  in  the  forward  end  and  easily 
accessible,  as  to  form  one  continuous 
reservoir.  The  air  passes  first  to  a  pres- 
sure reducer  which  maintains  a  constant 
working  pressure  of  150  pounds,  which 
may  be  varied  within  certain  limits  under 
the  control  of  the  engineer.  The  air  after 
its  re-expansion  to  this  working  pressure 
passes  through  a  tank  of  water  at  a  tem- 
perature of  350°  Fahr.  The  water  is 
heated  and  a  portion  supplied  whenever 
the  air  reservoirs  are  recharged.  The  air 
in  passing  through  the  hot  water  is  not 
only  heated  and  expanded,  but  takes  up  a 
volume  equal  to  about  one-half  of  its  own 
volume,  the  result  of  the  expansion  of  t'  e 
air  and  the  mixture  of  the  steam  with  it 
being  to  double  the  actual  working  vol- 
ume of  air. 


chinist"  for  cuts  and  description  of  this 
locomotive. 

Use  of  Valve  Oil. 

\\  c  have  received  from  Mr.  J.  F.  Walsh, 
of  the  Galena  Oil  Company,  a  small 
folder,  giving  directions  to  enginemen  in 
the  use  of  valve  oil,  which  we  find 'of  suffi- 
cient interest  to  publish.  The  directions 
are: 

"In  one  pound  of  valve  oil  there  is. 
when  fed  through  a  lubricator  in  good  re- 
pair, not  less  than  6,600  drops.  Five 
drops  feed  per  minute  will  ordinarily  be 
found  sufficient  for  the  largest  engine  and 
heaviest  service.  For  smaller  engines  or 
light  51  comparatively  slower  feed 

of  oil  will  be  found  sufficient.  One  drop 
feed   per  minute  1     cient    for  an  air 

pump. 

"At  a  feed  of  five  I  5  1  drops  per  minute 
for  each  cylinder,  and  one  (1)  drop  feed 


full,  and  should  be  shut  last.  By  bearing 
this  particularly  in  mind,  you  will  find  the 
most  of  your  trouble  will  disappear,  the 
water  in  feed  glasses  will  remain  clear,  and 
there  will  be  no  loss  of  oil  by  siphoning. 

"If  feed  glasses  become  dirty,  they  may- 
be cleaned  by  rubbing  a  little  glycerine 
on  the  inside  of  the  glasses. 

"The  feed  valves  should  be  opened  and 
set  a  few  minutes  before  starting  on  the 
trip,  and  if  the  lubricator  is  in  good  re- 
pair, there  will  be  little  or  no  variation  in 
the  feed  between  using  steam  and  when 
the  throttle  of  the  engine  is  shut. 

"If  the  feed  of  the  lubricator  increases 
when  throttle  of  engine  is  shut,  the  lubri- 
cator should  be  considered  out  of  repair. 
ilarity  in  feed  of  lubricators  is  usu- 
ally due  to  an  enlarged  opening  in  the 
choke  plugs.  The  size  of  choke  plug 
openings  should  not  exceed  /T  inch. 
The  size  of  opening  in  feed  valves  should 
not   exceed    5\  inch.       It   the   opening  in 
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choke  plug  becomes  stopped  up,  it  can  b«" 
I  by  shutting  steam  valve  of  lubri- 
cator and  opening  throttle  valve  of  en- 
gine; the  pressure  passing  up  through  the 
oil  pipe  will  force  the  substance  in  the 
plug  down  into  the  feed  glass.  If  the  feed 
valves  become  stopped  up,  they  can  be 
ed  by  closing  condenser  valve  and 
opening  the  drain  valve;  the  pressure  will 
then  force  everything  up  into  the  lubri- 
i  ati  n 

"Great  care  should  be  exercised  when 
filling  the  lubricator  to  see  that  no  foreign 
substance  is  allowed  to  go  into  it.  as. 
owing  to  the  smallness  of  the  openings 
through  which  the  oil  passes,  it  does  not 
take  much  to  clog  them. 

"The  temperature  of  steam  at  140  lbs. 
pressure  is  352  degrees.  The  fire  test  of 
valve  oil  is  500  degrees.  If  engine  or 
other  oils  are  mixed  with  valve  oil.  its  fire 


about  two-thirds  of  the  length  of  the  cylin- 
der, and  in  the  center  of  this  connection 
is  the  pipe  running  to  the  gasoline  and 
compressed-air  tank.  The  rings  are  per- 
forated in  precisely  the  same  way  as 
would  be  the  case  for  removing  tires,  ex- 
cept that  they  are  on  the  outside  of  the 
pipe,  50  as  to  carry  the  heat  against  the 
wall  of  the  cylinder 


US- 


"What  am  I  to  do?"  he  wailed  to  an 
official,  and  received,  for  consolation,  the 
absurd  advice: 

"Wire  them  to  wait  for  you." 

This  evidently  struck  him  as  a  brilliant 
idea,  for  he  there  and  then  telegraphed 
to  the  steamer  at  Greenock  in  these 
terms: 

"Party   missed   connection:   await   next 


& 


u 


3J3=i 


To  Hose  Connection 


Locomotive  Engine'  ring 
CYLINDER   HEATER   FOR   APPLYING   BUSHINGS. 
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test  is  reduced  so  as  to  rum  Us  value  as  a 
lubricant  for  valves  and  cylinders. 

"Extravagant  use  of  valve  oil  results  in 
clogged  up  exhaust  pipes  and  a  conse- 
quent increase  in  coal  consumption. 

"When  preparing  your  engine  for  a  trip, 
do  not  give  it  a  full  throttle,  as  that  prac- 
tice forces  all  the  condensed  steam  into 
steam  chests  and  cylinders  at  one  time, 
straining  the  joints  and  causing  them  to 
leak,  which  results  in  imperfect  lubrica- 
tion and  a  waste  of  oil." 

®  @  ® 

Cylinder  Heater  for  Applying  Bushings. 

Having  had  inquiries  referring  to  the 
method  of  putting  bushings  into  cylin- 
ders by  expanding  the  latter,  we  illustrate 
the  hollow  perforated  rings  used  for  this 
purpose  in  the  Huntington  shop,  of  the 
Chesapeake  &  Ohio  Railway.  The  rings 
are  connected  by  tees  to  :i  section  of  pipe 


After  the  cylinder  is  expanded  sufli- 
ciently,  the  bushing,  which  is  previously 
turned  to  an  iron  and  iron  fit,  and 
mounted  on  horses  before  the  cylinder, 
is  pushed  into  the  latter  by  hand,  and  the 
cylinder  allowed  to  cool. 

By  the  old  method  of  pulling  the  bush- 
ing in  by  a  screw,  it  takes  two  men  four 
or  five  hours  to  bring  it  into  place. 
When  put  in  by  slightly  expanding  the 
cylinder  with  these  heating  rings,  the 
time  required  is  from  fifteen  to  twenty 
minutes. 

i     i     $ 

He  Caught  the   Boat. 

The  following  extraordinary  incident 
occurred  in  Glasgow  one  evening  last 
summer: 

A  man  rushed  into  a  railway  station 
just  as  his  train,  connected  with  the  Irish 
steamer,   was   leaving  the  platform. 


train,"  and  appended  his  surname  by  way 
of  signature. 

The  captain,  who  for  some  time  pre- 
vious had  been  expecting  any  day  a  visit 
from  one  of  the  managing  owners  (of 
the  same  name),  on  receipt,  concluded  it 
came  from  one  of  his  principals,  hurriedly 
took  advantage  of  the  time  at  his  disposal 
to  replenish  his  commissariat,  and — 
waited  for  a  steerage  passenger. 

The  gentleman  had  a  very  stormy  in- 
terview with  the  captain  in  his  cabin, 
for,  as  our  readers  are  aware,  the  captain 
of  an  important  steamer  would  not  wait 
for  an  omnibus-load  of  Dukes  under  ordi- 
nary circumstances. — "L.  E.  &  F.  Jour- 
nal " 

§     i     i 

Lack  of  speed,  lack  of  comforts,  lack 
of  cheap  rates,  are  the  charges  brought 
against  the  German  Empire's  Railways 
by  the  report  of  the  Imperial  Commis- 
sioners sent  a  few  years  ago  to  study  the 
United  States  roads.  Of  the  report  which 
has  just  been  issued,  Consul  Monaghan,  at 
Chemnitz,  writes  the  State  Department 
that  the  Commissioners  went  all  over  the 
Union,  covering  8,079  miles.  The  New 
York  Central  &  Hudson  River  Railroad 
is  put  down  as  one  of  the  world's  best 
roads,  with  its  express  train  to  Chicago 
covering  969  miles  in  twenty  hours.  From 
Leipsic  to  Rome,  945  miles,  takes  thirty- 
five  hours.  It  is  only  when  compared 
with  European  routes  and  time  taken, 
that  the  enormous  time  saving  in  the 
United  States  can  be  realized. 

g     g     $ 

In  a  private  letter,  recently  received 
from  Mr.  W.  F.  Dixon,  chief  engineer  of 
the  Sormovo  Company,  Nijni  Novgorod, 
Russia,  he  says:  "You  will  probably  be 
interested  in  knowing  that  we  have 
started  up  all  our  bolt  and  nut-mak- 
ing machinery,  together  with  a  planer, 
shaper,  lathe  and  drill  press,  and  I  can 
a, ,ure  you  it  is  a  great  relief  to  see  at 
least  one  length  of  line  shafting  going 
round." 
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A  Reporter's  Improved  Locomotive. 

A  space  reporter  of  a  Seattle  news- 
paper, wrote  up  the  description  of  a  loco- 
motive newly  got  out  of  the  Northern 
Pacific  shops  at  Tacoma  by  Master  Me- 
chanic II.  II.  Warner,  and  as  usual  the 
engine  was  made  out  to  be  a  wonderful 
machine. 

The  engine  was  reported  to  be  very 
popular  on  the  road  on  account  of  im- 
mense saving  in  the  consumption  of  fuel, 
which  was  brought  about  by  improve- 
ments, patented  by  Mr.  Warner.  The 
principles  of  these  fuel  saving  di 
were  reported  to  be,  a  new  piston  valve 
and  ratchet  "quadrad,"  evidently  meaning 
quadrant.  These  new  appliances  were 
said  to  economize  in  the  use  of  steam. 
and  consequently  the  amount  of  coal  con- 
sumed was  decreased.  Another  impor 
tant  improvement  was  said  to  be  the 
smoke  stack,  which  runs  more  to  the  bell 
shape  and  causes  a  perfect  vacuum;  while 
the  exhaust  steam,  instead  of  going 
through  the  stack,  goes  back  into  the 
boiler  and  assists  in  heating  the  water. 
This  can  readily  be  seen,  says  the  re- 
porter, effects  another  saving.  Another 
improvement  was  said  to  be  a  set  of  pat 
ent  piston  valves,  instead  of  the  old 
grooved  valves.  These  an  set  bove  and 
apart  from  the  boiler  and  are  so  con- 
structed that  in  case  of  an  accident,  in 
which  they  might  be  broken  off,  no  steam 
or  hot  water  could  escape,  which  means 
greater  safety  to  the  engineers  and  fire- 
men. 

Perhaps  more  wonderful  than  the  pis- 
ton valves  stuck  above  the  boiler,  was  the 
statement  of  the  reporter,  that  this  engine 
pulled  a  heavy  freight  train  28  miles  and 
switched  four  hours  on  an  expenditure 
of  three-quarters  of  a  ton  of  coal. 


Superintendent  Charles  Selden,  of  the 
B.  &  O.  Telegraph,  said  the  other  day 
that  the  average  number  of  messages 
handled  every  day  on  the  B.  &  O.  sys- 
tem was  53,000.  exclusive  of  train  orders. 
The  B.  &  O.  has  22.252  miles  of  telegraph 
wire,  of  which  they  use  7.240  for  com- 
pany's business,  and  the  balance  is  leased 
to  the  Western  Union.  There  are  384 
telegraph  offices  on  the  line,  of  which  234 
are  reporting  Western  Union  offices.  Mr. 
Selden  employs  in  his  department  750 
men,  exclusive  of  linemen.  He  also 
has  charge  of  the  block  signal  offices, 
which,  east  of  the  Ohio  River,  average 
one  to  every  six  miles.  The  service  of 
the  company's  plant  is  considerably  aug- 
mented by  the  use  of  several  multiplex 
systems. 

i     i     § 

Box  Tool  for  Turret  Lathes. 

The  tool  that  we  illustrate,  as  used  on 
turret  lathes  for  brass  work,  does  not 
represent  the  vogue  in  any  considerable 
number  of  railroad  shops,  and  for  that 
reason  we  are  desirous  of  bringing  it  be- 


fore those  who  11,. 1     bi     1  ill  on  ning  and 
threading  bra    :  work  by  antiquated  meth 

ods  on   12  or  14  inch   lathes,  in  hart v 

with    early    teachings    on    the    lead-screw 
order. 

One  tool  only  is  shown,  which  will 
give  a  cleat  idi  a  1  if  it  po  abilities  when 
\  iewed  in  1  onn<  ction  with  the  i  amp 

mtpul      I  ig    1     In  iv     tie   tool  holdi  1 


own,   both 
of  which  ai  pr  small  screws  used 

ectricians   for  bindit, 

de   on    this    priii'  iple    will 
work  up  any  size  of  still  >m  % 

inch,  the  diameter  of  the  hole,  up  to  I  % 
.   which   is  the 

which   guaran- 
d  in  stock. 
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with  the  threading  die,  as  used  in  the 
turret;  the  die  fitting  a  counterbore  in  the 
end  of  the  holder,  which  is  cut  on  its  end 
face  with  an  L-shaped  slot,  to  receive  a 
locking  dowel  solid  with  the  die.  Fig.  2 
is  the  cutter  die,  and  is  a  counterpart,  in 
exterior  dimensions,  of  the  threading  die. 
It  is  simply  an  end  mill  with  a  hole 
through  its  center,  of  a  diameter  corre- 
sponding to  the  size  required  of  the  fin- 
ished piece,  which  in  this  case  is  %  inch. 


The  variety  of  work  possible  with  tools 
of  this  character  makes  them  almost  in- 
dispensable in  any  shop,  as  the  examples 
given  will  bear  witness  to.  and  which  can 
be  easily  demonstrated  by  applying  a  tur- 
ret, with  its  accessories,  to  any  ordinary 
lathe  in  fair  cond;,'on.  These  tools  are  in 
extensive  use  in  the  Huntington  shops  of 
the  Chesapeake  &  Ohio  Railway — one  of 
the  railroad  shops  whose  management  in- 
sists on  getting  the  best  out  of  tools. 
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Car  Department 


Whitney's  New  Planing   Machine. 

Our  engraving  of  the  Whitney  planer 
illustrates  one  of  the  new  wood  working 
tools  put  out  by  a  builder  whose  name  is 
a  sufficient  guarantee  of  quality  of  work- 
manship and  efficiency  in  pei  foi  m  mce.    It 


CONDUCTED   BY   O.  M.  REYNOLDS. 

void.  The  sections  of  these  rolls  are  only 
I  inch  long,  which  allows  them  to  feed 
very  narrow  stuff.  Such  are  the  patent 
rolls  in  use  on  the  planer  illustrated. 

A   special  detail  of  the  patent  pressure 
bars  on  this  machine  is  also  presented,  for 


WHITNEY'S   NEW   PLANING  MACHINE 


cut.  A  machine  thus  fitted  has  the  im- 
portant advantage  of  planing  stuff  less 
than  3  inches  long  without  clipping  the 
ends.  The  front  pressure  bar  will  be  seen 
to  have  a  flexible  spring  under  it  which 
extends  back  toward  the  cutter,  and  very 
close  to  the  line  of  motion  of  the  latter. 

The  builders  do  not  seem  to  cover  the 
whole  range  of  possibilities  of  the  tool 
when  they  claim  that  it  will  plane  material 
from  1-16  to  7  inches  in  thickness.  A 
sample  of  work  in  our  possession,  done 
on  this  machine,  shows  a  piece  of  J-2-inch 
stuff,  2j4  inches  wide  and  3)4  inches  long, 
which  was  reduced  to  0.014  inch  at  one 
cut,  under  a  feed  of  16  feet  per  minute. 
The  micrometer  caliper  shows  the  thin 
part  to  be  remarkably  uniform  in  thick- 
ness. Work  as  true  and  thin  as  this,  is  a 
crucial  test  of  any  tool  of  the  planer  type, 
and  is  certainly  a  good  example  of  work 
from  the  high-class  wood-working  tools 
made  by  Mr.  Baxter  D.  Whitney.  Mr. 
Whitney's  works  are  at  YVinchendon. 
.Mass 


is  a  single  surfacer,  made  in  sizes  from  24 
to  48  inches  in  width,  varying  by  2  inches 
to  suit  any  requirement  for  that  dimen- 
sion. There  are  four  feed  rolls  5  inches 
in  diameter,  running  in  adjustable  bab- 
bitted boxes,  the  rolls  having  four  changes 
of  speed.  The  feed  is  controlled  by  a  belt- 
tightener  easily  manipulated  by  the  op- 
erator, and  all  roll  gearing  is  covered  by 
protective  hoods  of  cast  iron. 

The  material  used  in  the  cutter  head — 
the  best  tool  steel — gives  a  greater  rigid- 
ity, and  takes  a  more  satisfactory  temper 
than  the  ordinary  steel  usually  entering 
into  the  construction  of  this  important  de- 
tail of  the  planer,  and  in  consequence  of 
the  attention  bestowed  on  it,  the  liability 
to  deformation  and  consequent  heating  is 
practically  an  unknown  quantity.  The  2  x 
10-inch  journals  held  in  place  by  the  White 
patent  clamp  boxes  and  the  lubrication  by 
means  of  the  automatic  oil  circulating  de- 
vice, are,  of  course,  largely  responsible  for 
the  cool  running  of  this  machine,  but  the 
prime  reason  for  satisfactory  results  must 
be  looked  for  in  the  material  and  work- 
manship. 

Much  attention  has  been  given  in  the 
past  to  the  design  of  a  practical  feed  roll 
of  the  short  sectional  type,  that  would  be 
sufficiently  yielding  wdien  unequal  pres- 
sure was  brought  on  it.  as  when  planing 
several  pieces  of  unequal  thickness  at  the 
same  time,  so  that  thin  pieces  would  not 
stop,  while  the  thicker  work  continued  on 
under  the  roll.  The  failures  in  this  direc- 
tion are  best  understood  by  those  who  did 
not  reach  the  goal  aimed  at.  It  remained 
for  the  Whitney  sectional  roll  to  fill  the 
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the  reason  that  it  is  a  well  worked  out 
detail  to  accomplish  an  end,  and  also  to 
show  why  these  planers  do  the  good  work 
they  are  noted  for.  They  are  made  so  as 
tn  give  to  the  inequalities  of  the  lumber 
in  all  directions.  The  bars  are  placed  one 
at  each  side  of  the  cutter  head,  and  by 
their  peculiarities  of  construction,  press 
on  the  work  at  the  nearest  possible  point 
to  the  edge  of  the  cutter;  the  relative 
position  of  the  pressure  bars  and  cutters 
always  remaining  constant,  regardless  of 
the  thickness  of  stuff  or  amount   of  the 


Fire-Extinguishing  Car. 

Upon  some  railroads  the  switching  en- 
gines, or  those  which  do  the  yard  drilling, 
are  equipped  with  a  pump,  to  be  operated 
by  steam  from  the  boiler  and  a  suction 
arrangement,  so  that  they  may  draw  from 
the  contents  of  their  tanks  or  from  any 
other  convenient  source  of  supply  for  the 
extinguishment  of  fires. 

At  the  East  Buffalo  yards  of  the  New 
York  Central  &  Hudson  River  Railroad 
another  system  is  in  operation,  calling 
into  service  in  the  protection  from  fire  of 
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a  specially  designed  and  operated  car 
This  is,  in  its  first  estate,  a  flat  car  34  feet 
long.  The  car  has  two  water  tanks,  one 
at  each  end,  and  each  tank  has  a  1  ipai 
of  J.SOO  gallons.  The  pump  is  placed  in 
the  middle  of  the  car.  between  the  tanks. 
Over  the  pump  then  i  a  •  ab,  forming  a 
pump  house.  The  car  is  equipped  with  a 
dupli  x  fire  pump  with  12  x  12-inch  steam 
cylinders  and  8  x  12-inch  water  cylinders. 
The  water  discharge  is  arranged  for  three 
2;/<-inch  hose  connections,  so  that  three 
streams  can  be  used  at  one  time.  The 
strum  for  running  the  pump  is  supplied  by 
the  locomotive  used  to  draw  the  car.  The 
car  is  fitted  with  standard  steam  couplings, 
•  11   thai  any  available  engine  may  be  used 


Half  of  tin   1  ,ns  will  1 

Schoen  Pn     ed  Steel  Co  tl  tj  pe 

of  truck  frau  e;  thi  balance  with  the  Fo  . 

Kindle,  Cloud.   Pi  nn  •  yl  van  i.'i    Railroad  and 

i  Joltra  type    of  trucl    frai 

The  Schoen  Co.  undertook  to  delivei  the 
cars  in  ninety  days,  whii  h  i  ■  tctraordinar- 
ily  prompt  work  for  1 

The  peculiarity  about  the  cars  is  that  they 
are  100,000  pounds  capacity,  and  will  In- 
employed  for  hauling  on  n  Lake 
Eric  and  the  Carnegie  Steel  Works  in 
Pittsburg. 

The  rest  of  the  railroad  world  will  wati  h 
with  a  great  deal  of  interest  this  important 

of  cars  of  great  cap 
made  of  the  strongest  material  to  be  found 
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to  operate  the  pump.  The  hose  rack  in 
the  car  is  close  to  the  water  connection, 
and  the  hose  is  at  all  times  attached,  so 
that  it  can  be  run  out  of  a  window  on 
either  side  of  the  cab.  There  are  also  two 
reels  carrying  300  feet  of  extra  hose. 

With  a  pressure  of  80  pounds  of  steam 
and  a  i-inch  nozzle,  and  throwing  through 
100  feet  of  hose,  the  distance  of  stream  as 
taken  from  time  to  time  has  been  from 
160  to  170  feet.  With  one  such  stream, 
the  capacity  of  the  car— that  is.  the  storage 
of  the  tanks,  would  be  50  minutes  to  an 
hour  of  service.  This  car  is  kept  close  to 
the  switching  tracks,  where  it  may  be 
easily  got  at  in  the  event  of  fire,  and  in 
the  night  time  an  engine  is  kept  coupled 
to  the  car.  The  experience  with  this  car 
is,  that  it  has  never  failed  to  be  ready  for 
duty  in  five  minutes,  and  that  when  work- 
ing alongside  the  city  fire  engines,  it  has 
always  been  able  to  surpass  them  in  duty. 

s    s     i 

Large  Order  for  Steel  Cars. 

About  the  time  we  went  to  press  last 
month,  the  Pittsburg.  Bessemer  &  Lake 
Erie  placed  an  order  with  the  Schoen 
Pressed  Steel  Company  of  Pittsburg  for 
the  construction  of  600  cars,  to  be  made  of 
steel.  Some  months  ago,  the  railroad  com- 
pany named,  asked  various  car  and  bridge 
builders  to  make  tenders  for  the  construc- 
tion of  200  cars,  built  entirely  of  metal. 
Those  desiring  to  bid  on  the  contract  were 
asked  to  furnish  any  modified  designs  that 
they  might  desire,  with  prices,  as  well  as 
price  on  design  which  had  been  worked 
out  by  the  engineers  of  the  Carnegie 
Steel   Company. 

After  the  bids  were  all  in,  the  contract 
was  awarded  to  the  company  above  named. 
Half  of  the  cars  will  be  built  according  to 
the  plans  submitted  by  the  railroad  com- 
pany, and  the  other  half  will  be  built  ac- 
cording to  a  design  which  has  been 
worked   out  bv   Mr.   Charles  T.   Schoen. 


li  the  ears  give  enure  satisfaction  in  ser- 
vice, their  construction  will  be  the  be- 
ginning of  a  revolution  that  will  substitute 
steel  for  wood  in  car  construction.  The 
builders  of  the  c  irs  estimate  that  there  will 
be  a  saving  of  5,000  pounds  of  dead  weight 
per  car  over  what  it  would  be  with  modern 
cars,  built  of  wood  and  iron.  Owing  to 
the  low  price  of  steel,  the  material  will  not 
cost  any  more  than  for  cars  of  the  same 
capacity  made  of  w 1 

*  §  $ 

Origin  of  the  Short  Caboose. 

The  short  caboose  now  standard  on 
many  roads  was  not  the  result  of  deep 
thought  at  the  drawing  board,  nor  was  it 
brought  to  its  present  form  to  meet  any 
set  conditions.  It  simply  evoluted  from 
a  box  car  that  had  been  in  the  ditch,  and 
had  broken  in  two  equal  parts.  When  the 
question  of  salvage  came  up,  it  was  pro- 
posed to  scrap  the  wooden  members  of 
the  car  and  use  the  iron  for  repairs:  it 
was  at  this  stage  of  the  conference  be- 
tween the  interested  officials  that  the  bob- 
tail was  born. 

Mr.  C.  A.  Smith,  the  veteran  master 
car  builder,  and.  by  the  way.  one  of  the 
organizers  and  most  devoted  spirits  of  the 
M.  C.  B.  Association,  was  at  the  time  of 
the  inquest  over  the  wrecked  box  car,  in 
charge  of  the  car  department  of  the  Erie, 
and  when  it  came  his  turn  to  make  some 
kind  of  a  proposition  looking  to  a  dis- 
posal of  the  remains,  he  suggested  that 
he  be  permitted  to  build  two  cabooses 
out  of  the  framing  that  survived  the 
smash,  having  in  mind  the  lack  of  proper 
accommodations  for  train  crews  at  that 
time.  The  proposition  received  the  seal  of 
approval,  after  the  usual  oratorical  pyro- 
technics over  the  expense  of  the  job. 

Applying  platforms,  and  making  a  four- 
wheeled  truck,  the  frame  of  which  was 
secured  to  tire  sills  of  the  car.  and  equaliz- 
ing the  load  on  the  wheels,  constituted  the 


job,  which,  when  com- 
pleted, ncally  the  short  caboose 

lay.  These  short  cars  became  so 
popular  with  the  crews  that  no  tinv 
lost  in  budding  a  full  equipment,  without 
waiting  for  wrecks  to  supply  the  incentive. 
as  in  tin  first  instance,  a  number  of  them 
being  only  ten  feet  long.  This  occurred 
in  1854— forty-three  years  ago — a  period 
that  was  alive  with  precedents  in  rolling- 

.ork,  the  influence  of  which  is  con- 
stantly cropping  out  in   the  construction 
present  til 

$  §  I 

Car  Journal  Boxes. 

The  following  are  extracts  from  a 
paper  read  by  Mr.  George  W.  Cushing 
before  the  Wcste-n  Railway  Club  on 
"Locomotive  and  Car  Lubrication": 

"In  the  use  of  plain  brasses,  and  those 
nposite  or  fancy  mixtures,  it  is  at 
times  found  that  the  metals  are  not  thor- 
oughly well  mixed  in  the  melting.  Undue 
haste  in  pouring  or  careless  work,  no 
doubt,  is  the  cause,  and  trouble  usually 
develops  in  such  cases  at  the  center  of 
the  bearing.  Heating  takes  place  grad- 
u ally,  until,  perhaps,  after  many  miles' 
running  the  bearing  goes  from  good  to 
bad  very  rapidly,  and.  perhaps,  under  the 
best  possible  condition  of  lubrication,  a 
regular  incurable  hot-box  is  the  result. 
If  the  bearing  be  broken  or  cut  in  halves, 
the  cause  is  in  this  case  found  to  be  a  bad 
mixture  of  metals.  It  does  not  follow, 
however,  that  all  cases  of  brasses  scaling 
in  spots  are  due  to  bad  mixtures,  for  this 
may  occur  in  the  case  of  a  foreign  sub- 
stance getting  to  the  bearing  surface  and 
causing  the  local  seizing,  which  produces 
the  surface  scale.  Nor  does  it  follow  that 
because  of  bad  mixture  the  metals  are  bad 
in  quality,  as  better  treatment  in  remelt- 
ing  will  probably  produce  a  good  bearing. 

"There  are  a  number  of  faults  which 
occur  in  the  alignment  of  the  trucks, 
which  have  a  more  or  less  injurious  in- 
fluence on  the  bearings  and  journals.  The 
tipping  of  oil  boxes  is  often  found.  I 
have  noticed  journals  worn  tapering  more 
than  J4  inch  in  their  diameter  from  this 
cause  in  both  freight  and  passenger  cars, 
and  I  have  seen  trucks  so  skewed  out  of 
line  that  the  bearings  were  worn  to  knife 
edges  at  opposite  diagonal  corners.  The 
journals  were  badly  worn  also,  and  new 
bearings  were  put  in  place  with  great 
difficulty.  In  passenger  trucks  using  the 
usual  form  of  pattern  of  spring  bolster, 
the  position  of  the  bolster  springs,  as  also 
the  equalizer  springs,  affects  equalizers. 
giving  to  them  at  times  an  unequal  bear- 
ing on  the  top  of  the  oil  boxes,  and  pro- 
ducing the  same  result  on  the  journal 
bearings.  Pedestals  are  also  pushed  out- 
ward, affecting  all  other  parts  in  due  pro- 
portion. The  tipping  of  the  oil  box  in 
turn  tips  the  brass,  wearing  it  unduly  at 
the  rear  end  and  tapering  the  journal. 

"Another  faulty  and  improper  condi- 
tion is  a  box  or  wedge  bearing  on  the  top 
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of  the  brass  at  the  center,  which  is  so 
limited  in  extent  as  to  place  all  the  load 
at  the  center  of  the  journal  and  w 
hollow  journal.  Again,  in  the  case  of  a 
flat  bearing  or  wedge,  this  may  be  cast 
so  rough  at  one  end  or  at  the  center  as 
to  make  the  same  condition  of  hollow 
journal  at  the  center  or  taper  end. 

"It  has  been  stated  that  brasses  may  be 
faulty  in  the  mixtures  of  the  metals.  This 
may  also  occur  in  white  metals,  but  is 
troublesome  in  a  much  less  degree,  be- 
cause of  the  difference  in  metals. 
•  metals  are  usually  made  of  lead 
and  antimony,  with  perhaps  an  admix- 
ture of  tin.  as  in  the  case  of  brasses 
treated  as  are  the  Hopkins  lead-line. 1 
bearings,  so  successfully  used  in  times 
past  in  passenger  trucks.  In  the  case  of 
shell  bearings  the  metal  is  lead  and  anti 
mony.  Experience  with  bearings  of 
brass  arid  composite  metals  has  led  me 
to  favor  the  use  of  white  metals,  as  men- 
tioned above,  because  of  less  cost,  and 
because,  also,  these  bearings  readily  ad- 
just themselves  to  the  ordinary  conditio!, 
of  journals.  They  are  much  less  liable 
to  heat  in  getting  a  bearing  in  running 
order,  and  there  will  be  less  wear  of  the 
journal  and  of  the  bearings  at  any  speed, 
so  long  as  the  lubrication  is  attended  to. 
and  when  not  properly  cared  for  the 
white  metal  will  care  for  itself  much  the 
longer.  The  white  metal  bearings  will 
consume  less  oil  per  1.000  miles  run,  and 
will  remain  in  good  condition  with  much 
less  labor  than  plain  brass  bearings,  and 
they  are  also  good  to  have  available  when 
needed  in  emergency  service,  and  as  a 
preventive  of  train  delays." 

i     ®  .  ® 

Turntable  for  Headlight  Glass. 

A  very  useful  tool  is  shown  in  our  illus- 
tration of  the  device  for  cutting  glass  to 
a  circular  form.  All  sorts  of  modifications 
of  this  arrangement  have  been  in  use  for 
some  time,  but  the  one  shown  embodies 
all  the  good  features  of  the  best  of  them, 
leaving  no  opening  for  extensive  improve- 
ment, and  on  that  ground  it  is  presented 
to  our  readers. 

It  is  durably  built,  comprising  a  cast- 
iron  base  having  a  boss  at  one  end,  which 
is  bored  to  receive  a  cylindrical  projec- 
tion that  is  turned  on  the  lower  face  of 
the  hub  in  the  center  of  the  table;  the 
latter  also  of  cast  iron  and  revolving  with 
the  glass  to  be  cut.  At  the  opposite  end 
of  the  base  is  a  column,  with  a  long  bear- 
ing at  the  top,  through  which  slides  the 
bar  carrying  the  diamond  over  the  turn- 
table. The  bar  is  held  rigidly  in  place  by 
means  of  a  screw  with  a  milled  head,  the 
screw  bearing  on  the  flattened  top  of  the 
bar.  The  diamond  is  carried  in  the  end 
of  a  small  spindle,  and  is  held  clear  of  the 
glass  by  means  of  a  light  helical  spring; 
the  upper  end  of  the  spindle  being  pro- 
vided with  a  head  by  which  to  press  the 
diamond  to  its  work. 

The  table  is  lightly  grooved  with  con- 


centric circles  one  inch  apart,  to  facilitate 
the  setting  of  the  diamond  to  cut  any 
diameter  up  to  26  inches.  All  shackly 
■limes  are  absent  in  this  tool,  as  would 
be  expected  of  anything  built  at  the  Hunt- 
ington, W.    Va.,   shops. 


Oiling;  Cylinders 

BY  CLINTON    B.    CONGER. 

Some  years  ago,  before  we  had  any 
Nathan  and  Dreyfus  cups,  or  sight-feed 
lubricators,  most  all  locomotives  had 
their  valves  and  cylinders  oiled  by  pour- 
ing the  oil,  or  melted  tallow,  direct  into 
steam  chest  through  an  oil  cup  on  steam- 
chest  cover.  Before  long,  to  make  it 
safer  and   more   convenient   for   the   fire- 


dose  of  oil  down  through  the  pipes  to  the 
steam  chest. 

Then,  when  we  began  to  use  the  Drey- 
fus oil  cups,  which  operated  by  the  steam 
condensing  in  the  space  above  the  oil  in 
top  of  cup,  and  condensed  water  displac- 
ing an  equal  amount  of  oil,  which  passed 
down  the  pipe  through  middle  of  cup, 
another  "kick"  was  made  that  these  cups 
did  not  feed  any  oil  when  engine  was 
working  hard,  only  at  the  instant  of  shut- 
ting off. 

As  very  few  of  these  cups  are  now  in 
use,  it  is  hardly  worth  while  to  go  into 
a  detailed  explanation  of  how  these  Drey- 
fus cups  operated.  However,  the  writer 
used  one  for  some  months  in  1875,  and 
made  a  test  of  it  by  running  66  miles  with- 
out   shutting   off,    with    engine    cut    back 


TURNTABLE  FOK  HEADLIGHT. 


men  to  oil  the  valves,  these  steam-chest 
cups  were  moved  into  the  cab  and  con- 
nected to  the  steam  chest  with  an  oil 
pipe,  so  it  was  not  necessary  to  go  out  on 
the  front  end  to  oil  the  valves. 

Directly  after  this  change  was  made,  the 
complaint  was  heard  that  the  valves  did 
not  seem  to  get  the  benefit  of  the  oil  as 
with  the  steam-chest  cups,  the  reason  al- 
leged being  that  the  oil  did  not  run  down 
for  three  or  four  minutes,  but  stayed  in 
the  pipe  till  engine  was  shut  off  the  next 
time.  As  it  was  the  practice  on  long 
fast  runs  to  shut  off  between  stops,  to  oil 
the  valves,  and  pull  out  as  soon  as  the  oil 
had  run  through  the  cup.  the  old  veter- 
ans of  the  throttle  declared  that  the  oil 
did  not  go  down  through  the  pipe  unless 
the  steam  valves  on  boiler  head  were 
opened  each  time  after  oiling,  to  blow  the 


far  enough  to  maintain  about  'an  even 
pressure  in  the  steam  chest  for  the  whole 
distance,  which  was  run  in  three  hours. 
During  that  trip,  exactly  one-half  gill  of 
water  was  condensed  in  the  two  cups, 
each  holding  a  quart.  The  cups  were  re- 
filled with  oil,  and  our  train  to  take  back 
was  made  up,  which  took  \l/>  hours  of 
fast  switching,  making  short  pulls  each 
time,  so  engine  did  not  work  steam  but 
a  few  minutes  at  a  time.  When  the  train 
was  made  up,  all  the  oil  in  the  cups  had 
fed  out,  showing  that  some  of  it  went  out 
each  time  the  steam-chest  pressure 
dropped  to  nothing. 

When  we  got  sight-feed  lubricators  in 
1883,  the  steam  feed  out  of  cup  into  oil 
pipes  was  regulated  with  a  hand  valve, 
much  the  same  as  the  valve  which  regu- 
lated  the    oil    feed;    this   was   before   the 
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"chokes"  now  in  general  use  were  put  in. 
To  make  the  cup  feed  regularly  when 
working  steam  or  shut  off,  it  was  neces- 
sary to  choke  the  steam  feed  down  very 
fine  to  the  oil  pipes,  and  have  a  full  open- 
ing from  the  boiler  to  top  of  lubricator. 

With  these  cups  in  operation,  espec- 
ially if  engine  was  working  with  full 
throttle,  and  cut  back  pretty  short,  when 
the  valves  began  to  pull  on  reverse  lever 
too  hard,  it  was  customary  to  reach  over 
to  the  lubricator  and  open  the  oil  feeds 
more,  so  a  greater  number  of  drops  were 
fed  per  minute,  to  give  the  valves  more 
oil. 

The  writer,  in  common  with  others  who 
took  an  active  interest  in  these  curious 
facts  in  connection  with  oiling  the  valves 
on  long,  heavy  runs,  soon  found  out  that 
giving  a  larger  supply  of  oil  from  the  cup 
did  not  seem  to  help  the  hard  pull  on  re- 
verse lever  any;  but  if  we  eased  off  the 
throttle,  a'nd  unlatching  the  lever,  let  it 
drop  down  towards  the  corner  and  pulled 
it  back  to  10  inches,  two  or  three  times.the 
valves  seemed  to  handle  easier.  This 
operation  appeared  to  prove  that  the 
oil  stayed  up  in  the  oil  pipes  for  some 
time  after  throttle  was  opened  full,  and 
increasing  the  oil  feed  at  cup  did  not  give 
any  greater  supply  to  the  valves  immedi- 
ately. But  just  as  soon  as  the  throttle 
was  eased  off,  which  reduced  the  steam- 
ch;st  pressure,  and  lever  dropped  to- 
wards corner  for  an  instant,  the  steam,  oil 
and  condensed  water  in  the  oil  pipe  ex- 
panded towards  and  into  the  steam  chest 
at  once,  and  its  effect  could  be  felt  in  the 
reduced  pull  on  the  lever. 

To  prove  this  theory  for  yourself,  when 
the  lever  pulls  hard,  and  you  can  see  that 
the  cup  is  feeding  into  the  oil  pipes,  do 
not  increase  the  oil  feed  beyond  the  usual 
number  of  drops,  but  "feel  of  the  valves" 
by  pulling  the  lever  up  and  down  between 
the  corner  and  io-inch  notch,  first  easing 
off  on  throttle,  and  note  the  effect.  This 
can  be  done  at  any  time  without  reducing 
the  speed  of  train  very  much;  its  effect 
will  be  to  make  the  engine  work  smoother 
and  more  powerful;  besides,  it  makes  a 
man  feel  less  nervous  to  have  the  reverse 
lever  let  up  on  its  jerking  a  little. 

This  may  sound  queer  to  some,  but 
try  it  for  yourself. 

Some  months  ago  I  put  a  gage  glass 
in  the  oil  pipe  where  it  enters  the  steam 
chest,  on  a  Rhode  Island  ten-wheel  en- 
gine with  balanced  valves,  full-sized 
steam  inlet  ports  into  the  chest.  18  x  24- 
inch  cylinders,  48-inch  wheel  centers, 
using  a  good  make  of  lubricator  of  recent 
pattern,  carrying  160  pounds  of  steam 
and  pulling  a  full  train  of  freight.  When 
the  throttle  was  opened,  the  oil  pipe  filled 
up  from  the  steam-chest  end,  forcing  back 
the  oil  and  milky  water  which  had  been 
trickling  down  the  inside  of  glass  tube, 
everything  being  cleaned  out  by  the  rush 
of  steam  from  steam  chest  towards  lu- 
bricator, nothing  but  clear  water  or  steam 
showing  in  the  glass  till  the  throttle  was 


shut  off  for  the  next  stop,  ten  miles  run, 
thirty  minutes  afterward,  The  instant  en- 
gine quit  working  steam,  a  discharge  oi 
■  ill  and  milky  water  was  seen  passing 
through  the  glass  tube  towards  the  chest, 
apparently  about  the  amount  we  would 
expect  to  see  from  five  drops  a  minute  for 
thirty  minutes;  but  it  flashed  down 
through  the  glass  tube  so  quickly  that  it 
looked  like  a  white  spot  followed  by  a  black 
one.  When  working  hard,  if  the  engine 
slipped,  and  was  shut  off  for  an  instant  to 
stop  her  slipping,  there  was  a  discharge 
of  oil  and  water;  but  while  engine  was 
working  steadily,  nothing  but  clear  water 
and  steam  was  seen  in  this  gage  glass. 
The  same  phenomena  were  observed  on 
the  next  run  of  twenty-five  minutes.  A 
tes'  was  afterward  made  by  taking  out  the 
choke  plug  on  that  side  of  lubricator,  and 
putting  in  one  with  an  opening  through 
it  of  Yi  inch,  so  a  larger  supply  of  steam 
came  into  the  oil  pipe  on  that  side.  In 
ten  minutes  the  first  discharge  of  oil  was 
seen  passing  through  the  glass;  three 
minutes  after,  another  supply  passed 
down,  and  at  intervals  of  two  op  three 
minutes  afterward. 

This  goes  to  show  that  when  the  steam- 
chest  pressure  at  one  end  of  the  oil  pipe, 
and  the  boiler  pressure  at  the  lubricator, 
are  anywhere  near  equal,  the  steam  and 
oil  feed  through  the  small  chokes  very 
slowly.  Enlarging  the  chokes  tends  to 
equalize  the  difference  between  these  pres- 
sures at  a  much  higher  rate  of  flow 
through  the  oil  pipe  towards  the  steam 
chest.  The  size  of  the  oil  pipe  may  have 
something  to  do  with  this  rate  of  flow 
towards  the  steam  chest.  If  we  accept  the 
theory  that  the  oil  and  such  condensed 
water  as  is  in  the  oil  pipe,  flow  out  of  the 
oil  pipe  into  the  steam  chest  just  as  fast 
as  the  lubricator  feeds  it  in  at  the  other 
end,  it  would  be  an  advantage  to  have  a 
pipe  with  a  small  bore,  say  %  inch. 
Surely,  if  the  pipe  must  be  filled  its  whole 
length  before  any  can  run  out,  a  small 
pipe  would  be  filled  much  more  quickly 
than  a  large  one.  On  the  other  hand, 
using  an  oil  pipe  with  a  large  bore,  say 
5-6  to  y±  inch,  would  allow  the  steam  to 
work  up  along  the  top,  and  the  oil  and 
condensed  water  to  flow  down  along  the 
bottom,  at  the  same  time. 

Enlarging  the  chokes,  however,  has  a 
bad  effect:  it  will  admit  too  much  steam 
to  the  steam  chest  when  throttle  is  shut 
off,  so  the  engine  is  likely  to  move  when 
you  expect  her  to  stand  still.  If  the 
chokes  are  larger  than  standard  size,  the 
cup  will  not  feed  at  the  same  rate  with 
engine  working  steam  as  when  shut  off — 
another  fatal  defect.  Some  device  that 
will  have  a  strong  current  of  steam 
through  the  oil  pipe  when  the  engine  is 
working  steam,  and  a  small  current  when 
engine  is  shut  off,  would  help  out  this 
trouble. 

Moving  the  chokes  into  the  end  of  the 
oil  pipe  at  the  steam  chest,  overcomes 
this  trouble,  but  introduces  a  more  dan- 


gerous one;  if  the  chokes  stop  up,  as 
they  are  liable  to  do,  no  oil  can  be  got 
into  steam  chest  till  choke  is  cleaned  out. 
As  it  will  not  notify  you  it  is  choked  up 
till  too  late,  you  cannot  take  measures  to 
remedy  it  till  some  damage  is  done  to  the 
valves.  Then  the  position  of  the  chokes 
in  the  steam-chest  plug,  instead  of  right 
at  the  lubricator,  would  seriously  inter- 
fere with  the  use  of  the  hand  or  auxiliary 
oil  cups,  if  it  should  become  necessary  to 
use  them.  A  washer  with  a  small  hole 
through  it,  placed  in  one  of  the  joints 
near  the  steam  chest,  is  open  to  these 
objections  also. 

Bear  in  mind  that  the  flow  of  oil  from 
the  cup  to  the  steam  chest  is  affected  by 
so  many  local  conditions  which  are  modi 
fied  by  every  change  in  the  manner  of 
working  the  engine,  that  the  tests  do  not 
always  show  the  same  results,  as  I  soon 
found  out.  Others  who  have  used  this 
test  glass  will  bear  me  out  in  this.  Gen- 
erally, however,  if  the  steam-chest  pres- 
sure is  much  less  than  the  boiler  pressure 
in  the  cup,  the  flow  of  oil  from  the  cup  to 
the  steam  chest  is  not  held  "back  very 
long  after  opening  throttle,  so  that  an  en- 
gineer who  does  not  work  any  wider 
open  throttle  than  is  necessary  to  have 
the  engine  do  her  work,  need  have  no 
fear  of  cutting  valves  on  a  long  run.  If 
you  have  an  engine  that  can  always  handle 
her  train  with  part  of  her  available  power, 
or  always  run  with  as  little  throttle  as 
possible,  and  change  it  to  keep  an  even 
speed  up  and  down  grades  and  ease  off  a 
little  on  sharp  curves,  you  will  never 
know  of  this  difficulty.  Or,  if  you  have 
an  old-style  engine,  with  steam  passages 
so  small  that  steam,  on  its  way  to  the 
steam  chest,  is  wire-drawn  so  the  chest 
pressure  is  lower  than  boiler  pressure 
every  time  the  valve  uncovers  a  steam 
port,  you  will  not  notice  it.  But  if  you 
work  an  engine  with  full  throttle,  and  de- 
pend on  the  reverse  lever  to  regulate  the 
amount  of  steam  used,  look  out  for  an  in- 
termittent flow  of  oil.  The  steam  pipe 
from  boiler  to  top  of  cup  should  be  at 
least  Y%  inch  inside  diameter,  and  steam 
valve  full-sized  opening,  so  a  full  supply 
of  steam  will  reach  the  cup.  If  these 
pipes  and  valves  are  too  small,  look  out 
for  trouble.  If  the  valves  seem  to  get 
dry,  shut  off  a  very  little,  drop  the  lever 
slowly  for  an  instant,  and  see  if  that  does 
not  help  them. 

Grand  Rapids,  .lft'rh. 

§  ^  § 

The  torpedo  boat  No.  6,  recently  built 
for  the  United  States  Navy,  is  the  fastest 
vessel  that  has  ever  been  built  in  America. 
In  the  course  of  a  trial  trip,  she  main- 
tained a  speed  of  33  miles  an  hour,  which 
is  about  as  fast  as  our  local  passenger 
trains  run.  The  engines  were  powerful 
enough  to  turn  the  screw  405  revolutions 
per  minute,  steam  of  220  pounds  pressure 
was  carried  in  boiler.  The  boilers  are  oi 
the  water  tube  type. 
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■» » 

Inside  Pipe  Cutters. 

Editors: 

For  the  purpose  of  removing  Hues  from 
boilers,  casings  from  bored  wells,  and  cut- 
ting piping  generally  where  only  the  in- 
side of  the  pipe  is  accessible,  a  distinct 
type  of  cutler  is  used,  known  as  the  in- 
side pipe  cutter.  One  of  the  simplest 
forms  is  that  shown  in  Fig.  I,  by  which 
a  chisel-shaped  cutter  is  forced  through 
the  side  of  the  flue,  and  is  then  withdrawn 
and  adjusted  for  other  cuts  in  the  plane 
of  the  first  one,  until  the  entire  circum- 
ference of  the  flue  has  been  severed.  The 
Hue  cutter  consists  of  two  arms  hinged 
together,  one  of  them  carrying  a  bearing 
block,  and  the  other  carrying  a  cutter, 
these  parts  being  secured  to  the  arms  by 
dovetailing.  The  cutter  has  a  long  edge 
to  secure  a  cut  of  considerable  length.  A 
pair  of  strips  having  laterally  extending 


inserted  in  the  flue,  and  the  lever  is  first 
depressed,  to  force  the  upper  cutting 
edge  through  the  flue,  and  then  raised, 
to  cause  the  lower  cutter  to  operate.  In 
this  manner  the  cut  is  carried  entirely 
around  the  flue. 

In  Fig.  3  is  illustrated  a  simple  cutter 
by  which  the  entire  circumference  of  the 
flue  is  cut  at  once,  the  tool  being  oper- 
ated by  the  blows  of  a  hammer.  The  cut- 
ters are  mounted  on  a  long,  tapering  man- 
drel, having  three  dovetail  grooves,  in 
which  fit  the  feet  of  the  cutters.  A  nut 
on  the  small  end  of  the  mandrel  prevents 
the  escape  of  the  cutters.  The  cutters 
are  segment-shaped  pieces,  having  cut- 
ting points  on  their  outer  edges,  and  they 
are   secured    together   in    pairs,    and   one 


is  >cre\ved  to  the  mandrel.  A  cutter-feed- 
ing bar,  having  a  screw-thread  on  its  for- 
ward end,  is  inclined  at  us  rear  end  and 
passes  through  an  opening  in  the  cutter 
block,  so  that  a  longitudinal  movement  of 
the  feeding  bar  in  the  mandrel  will  pro- 
ject the  cutter,  more  or  less,  toward  the 
flue.  A  spring-pressed  pin  in  the  casing 
engages  a  groove  in  the  mandrel,  to  pre- 
vent longitudinal  movement.  In  a  socket 
in  the  mandrel  is  a  nut  for  the  feeding 
bar,  on  which  is  keyed  a  gear  wheel.  A 
slightly  larger  wheel  is  keyed  on  the  man- 
drel, and  these  gears  are  driven  by  pin- 
ions on  a  crank  shaft  mounted  in  a  bush- 
ing which  is  bolted  to  the  casing.  The 
gears  are  so  proportioned  that  the  nut 
turns  slightly  faster  than  the  mandrel,  and 


Fig.  t 


TIVOTED  ARM  CARRYING  CUTTER  AND 
BEARING  BLOCK. 


Fig.  2 
DOUBLE  OSCILLATING  CUTTER. 


ears,  is  riveted  to  each  arm,  and  a  bolt, 
forming  a  pintle,  passes  through  these 
ears.  The  bolt  lies  in  semi-circular 
grooves  in  the  faces  of  the  arms,  and  thus 
relieves  the  ears  of  strain.  When  the 
long  ends  of  the  arms  are  closed  together, 
the  cutter  and  bearing  block  are  forced 
apart  and  the  cutter  penetrates  the  wall  of 
the  flue. 

A  cutter  which  is  somewhat  more  com- 
plex, but  which  is  capable  of  more  rapid 
manipulation,  is  shown  in  Fig.  2.  The 
moving  parts  are  mounted  in  a  hollow 
cylindrical  body,  having  an  enlarged 
head,  which  rests  against  the  outer  end 
of  the  flue.  A  lever  is  pivoted  in  the 
head,  and  its  round-nose  shorter  arm  en- 
gages a  similar-shaped  notch  in  the  for- 
ward end  of  a  cutter,  which  cutter  has  an 
upper  and  a  lower  cutting  edge  and  a 
rearward  extending  shank.  The  shank  is 
made  tapering,  and  rests  in  a  tapering 
hole  in  a  rubber  socket  at  the  rear  end 
of  the  cylindrical  body.  This  body  is 
provided  with  slots  through  which  the 
cutter  may  reach  the  flue.     The  body  is 


edge  of  each  cutter  projects  beyond  the 
adjacent  edge  of  its  companion  cutter, 
and  overlaps  one  of  the  cutters  of  the 
next  pair,  so  that  the  pairs  of  cutters  are 
interlocked  and  all  move  together.  Bolts 
having  three-arm  heads  are  secured  to  the 
pairs  of  cutters,  one  of  the  arms  resting 
against  the  end  of  the  flue,  and  the  other 
arms  bearing  on  the  mandrel.  The  circle 
of  cutters  is  slid  along  the  grooves  to  the 
smaller  end  of  the  mandrel,  and  is  then 
inserted  into  the  flue  until  the  arms  come 
against  the  end  of  the  flue.  If  the  end  of 
the  mandrel  be  then  struck  with  a  ham- 
mer, its  tapering  body  will  separate  the 
cutters  and  force  them  through  the  flue. 

In  Fig.  4  is  shown  a  flue-cutter  in  which 
a  rotary  cutting  tool  is  automatically  fed 
outward  to  deepen  the  cut.  A  hollow 
mandrel  is  fitted  into  a  casing,  and  bears 
at  its  rear  end  in  a  bushing  adapted  to 
the  size  of  the  flue.  The  cutter  is  dove- 
tailed into  a  cutter  block,  which  moves 
in  a  rectangular  cross-groove  in  the  end 
of  the  mandrel,  the  block  being  retained 
in  the  groove  by  means  of  a  cap  which 


thus  slowly  moves  the  cutter-feeding  bar. 
A  screw  in  the  mandrel  keeps  the  nut 
in  place,  by  engaging  a  groove  therein. 
The  pinion  for  the  nut  is  secured  to  its 
shaft  by  a  screw,  and  when  it  is  desired 
to  return  the  cutter,  this  screw  is  loosened 
and  the  nut  is  rapidly  revolved  by  a  crank 
on  its  gear  wheel.  The  flue-cutter  is  se- 
cured to  the  boiler  by  means  of  a  lever 
whose  forked  end  rests  on  a  flange  on 
the  casing,  its  other  end  resting  against 
the  flue  plate  of  the  boiler.  A  bolt  passes 
through  the  lever  and  to  a  cross-bar  at 
the  other  end  of  the  boiler. 

A  cutter  using  rolling  disks  for  cutting, 
is  illustrated  in  Fig.  5.  The  parts  are  all 
mounted  on  a  shaft  which  turns  freely  in 
a  cylindrical  block,  which  fits  in  the  flue. 
A  head  having  three  radial  slots  is  fitted 
011  the  shaft  to  turn  with  it.  three  levers 
carrying  cutting  rollers  being  mounted  in 
the  slots.  The  forward  ends  of  the  levers 
carry  anti-friction  rollers,  which  are  en- 
gaged by  a  conical  surface  formed  in  a 
sleeve  which  slides  on  the  shaft,  the  ac- 
tion   being    to    throw    the     cutters    out 
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against  the  flue.  A  nut  traveling  on  a 
thread  on  the  shaft,  serves  to  feed  the 
sleeve  on  the  shaft.  A  crank  is  keyed  on 
tin-  end  of  the  shaft  to  turn  it.  Tin-  crank 
hub  rests  against  an  adjustable  arm, 
whose  other  end  bears  on  the  boiler,  to 
keep  the  cutters  in  a  fixed  position  longi- 
tudinally. 
An  ingenious  means  for  fastening  a  flue 


ates  on  the  flue  by  means  of  four  pivoted 
cutters,  each  having  a  series  of  teeth,  the 
cutters  hem  nst  the  flue  by  a 

cam  wheel.  The  cutters  are  pivoted  in 
n  mi  verse  slots  in  the  end  of  a  1 
mandrel,  the  latter  being  turned  by  means 
of  a  hand  lever  operating  a  pawl,  which 
-■11". i".  .1  rati  hel  i  in  the  mandrel.  Within 
the    mandrel    is    a    stem    having    a    star- 


the  mandrel  is  a  stem  which  bears  in  the 
plate,  and  which  carries  an  ellipti- 
in  which  acts  on  the  arms  to  force 
the  cutters   outward.     The   stem   has    on 
its  outer  end  a  worm-wheel,  which  is  en- 
gaged by  a  worm  on  a  shaft  which  carries 
a  pair  of  hand-wheels.     The   mandrel   is 
centered  by  means  of  a  triangular  plate 
through  which  it  passes,  and  which  car- 
ries set  screws  to  bear  on  the  outer  end  of 
the  flue.     The  mandrel  turns  in  a  collar 
ljustably  clamped  on  a  bar,  to 
which  is  clamped  a  bar  whose  inner  end 


Fig.  3 
CUTTERS   SLIDING   ON  TAPERING   MANDRELS. 


Fig.  4 
REVOLVING    CDTTER    AUTOMATICALLY 
FED. 


cutter  in  place,  is  shown  in  connection 
with  the  cutter  illustrated  in  Fig.  6.  The 
moving  parts  of  the  cutter  are  supported 
by  a  yoke  which  straddles  the  flue  open- 
ing. A  plate  which  overlies  an  adjacent 
flue  opening,  is  secured  to  the  yoke  by 
having  a  screw  formed  thereon  and 
screwed  into  an  opening  in  the  yoke.  A 
short  shaft,  having  its  outer  end  square, 
and  having  an  elliptical  head  on  its  outer 
end,  is  mounted  in  this  plate.  Two  seg- 
ment-shaped  blocks  are  jammed  against 
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Fig.  5 
CUTTING   DISKS  ON  LEVERS. 

the  interior  surface  of  the  flue  by  turning 
the  elliptical  head.  The  blocks  are  held 
in  place  by  screws  which  pass  through 
slots  in  the  plate.  A  screw-threaded  bolt 
passes  through  the  yoke,  and  has  mount- 
ed upon  it  a  cutter  carrier  (through  a 
slot  in  which  projects  the  tool)  and 
a  conical  feed  block.  The  T-shaped 
head  of  the  cutter  rides  in  an  undercut 
groove  in  the  conical  surface  of  the  feed 
block.  The  feed  block  is  moved  longi- 
tudinally by  turning  a  nut  on  the  bolt 
outside  the  yoke.  The  cutter  carrier  is 
turned  by  means  of  a  hand-spike,  which 
is  inserted  in  holes  in  the  carrier. 
The  flue-cutter  shown   in   Fig.   7  oper- 


shaped  wheel,  which  engages  lugs  on  the 
cutters  to  force  them  out  against  the  flue. 
The  stem  has  a  head  carrying  a  pawl, 
which  engages  a  ratchet  on  the  mandrel 
to  hold  the  cam  wheel,  the  head  having 
holes  for  tlie  insertion  of  a  hand-spike 
to  turn  it.     The  mandrel  turns  in  a  sleeve 


is  adapted  for  fastening  to  a  tube  ex- 
pander, by  which  it  may  be  secured  in  an 
adjacent  flue. 

There  is  a  class  of  flue-cutters  which 
make  a  series  of  longitudinal  cuts  in  the 
end  of  the  flue,  after  which  the  tongues 
or  splinters  thus  formed  are  bent  toward 
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Fig.  6 


FLUE-CUTTER  SECURED  ItY  EXPANDER 
JAMMED  IN  NEIGHBORING   FLUE. 

which  has  three  levers  mounted  in  ears 
upon  it,  the  rear  ends  of  the  levers  en- 
gaging the  inside  of  the  flue  to  hold  the 
sleeve  stationary,  and  the  forward  ends 
of  the  levers  being  engaged  by  a  conical 
surface  on  a  collar  which  is  threaded  on 
the  mandrel,  and  by  which  the  levers  are 
spread. 

A  flue-cutter  which  is  similar  in  prin- 
ciple to  that  last  described,  but  in  which 
cutting  wheels  or  disks  are  used,  is  illus- 
trated in  Fig.  8.  The  mandrel  is  rotated 
by  a  hand-lever,  and  carries  at  its  inner 
end  two  pivoted  arms  provided  with 
cutting  wheels,  the  pivots  of  the  arms  be- 
ing connected  by  a  cross-plate.     Within 


Fijy.  7 

FOUR  PIVOTED  TOOTHED  CUTTERS  EX- 
PANDED  BY    CAM    WHEEL. 

the  axis  of  the  flue,  tin  ;ng  the  ex- 

panded portion  and  allowing  the  with- 
drawal of  the  flue.  A  cutter  of  this  type 
is  illustrated  in  Fig.  9.  Three  cutting 
wheels  are  mounted  in  blocks  which  are 
movable  in  radial  slots  in  a  stock,  the 
latter  being  reciprocated  in  the  mouth 
of  the  flue.  The  cutter  blocks  rest  on  a 
conical  surface  formed  on  a  stem  which 
is  threaded  in  a  central  bore  in  the  stock, 
and  they  are  held  against  the  stem  by 
springs  secured  to  the  stock.     The  stem 
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is  turned  by  a  hand-spike  to  feed  it  for- 
ward and  drive  out  the  cutters,  and  it  is 
locked  in  place  by  jam  nuts.  The  stock 
slides  in  a  casing,  against  whose  outer  end 
rests  the  hub  of  a  hand-lever.  Both  the 
casing  and  the  hub  have  flanges  on  their 
adjacent  ends,  and  these  are  united  by  a 
sectional  collar  which  fits  over  them.  The 
stock  has  spiral  grooves  in  its  surface,  and 
the  hub  of  the  hand-lever  has  pins  which 
engage  these  grooves,  so  that  the  stock 
may  be  reciprocated  by  a  movement  back 
and  forth  of  the  hand-lever.  The  casing 
projects  into  the  flue,  and  has  at  this  point 
inclined  dovetail  grooves,  in  which  are 
fitted  gripping  blocks  having  teeth  on 
their  outer  edges  to  engage  the  surface  of 
the  flue.  The  gripping  blocks  have  lugs 
on     their     outer     ends    which    engage   a 


Fig.  8.    PIVOTED  ARMS  CARRYING  CUT- 
TING WHEELS  AND  THROWN  OUT 
BY  A  CAM. 

groove  in  a  sleeve  which  is  threaded  on 
the  "casing,  and  by  which  the  blocks  are 
moved  up  the  inclined  grooves  to  force 
them  out  against  the  flue  and  secure  the 
casing  in  place.  The  sleeve  has  handles 
on  it  for  use  in  turning  it,  and  it  is  ex- 
tended over  the  sectional  collar  to  keep 
its  parts  in  place. 

E.  J.  Prindi.e. 
Washington,  D.  C. 


Cause  of  Leaky  Tubes. 

Editors: 

The  writer  is  convinced,  by  observation, 
that  a  great  deal  of  the  grief  incident  to 
engines  with  extension  front  ends  not 
steaming,  is  that  in  a  great  many  cases 
there  is  too  much  front  end,  ditto  stack, 
for  the  size  of  cylinders.  In  taking  charge 
of  the  locomotive  department  of  this  road 
I  found  a  15x22  Rogers  engine  with  an 
extension  front  and  a  stack  62  inches,  with 
17  inches  inside  diameter;  by  reducing  the 
stack  to  38  inches  in  hight  and  putting  an 
inside  lining  reducing  the  inside  diameter 
to  13  inches,  the  engine  has  done  better 
and  looks  better.  Have  also  been  follow- 
ing up  leaky  tubes  and  staybolts.  I  be- 
lieve a  great  deal  of  this  trouble  can  be 
traced  to  the  careless  use  of  the  blower. 


both  by  ignorant  engine  crews  and  host- 
lers. Engineers  are  not  blameless,  where 
they  allow  firemen  to  use  the  blower  too 
strong,  while  cleaning  fires  or  ash  pans. 
It  is  not  an  uncommon  thing  to  see  en- 
gines brought  in  with  everything  tight, 
and  when  put  in  the  house  the  tubes  are 
leaking.  This  whole  trouble  is  brought 
about  by  putting  the  engine  over  a  cold, 
damp  ash-pit  and  allowing  her  to  stand 
there,  with  the  blower  on,  until  the  fire 
is  knocked  out  and  ash  pan  cleaned,  after 
which  she  is  placed  over  a  damp,  cold  pit 


Fig.  9 
FLUE-CUTTER    FORMING    LONGI- 
TUDINAL CUTS. 

in  the  roundhouse,  and  left  standing  with 
the  dampers  open.  Yet  in  the  face  of  all 
this,  it  is  a  mystery  to  a  great  many,  why 
tubes  leak.  The  reckless  use  of  the  blower 
is  not  getting  the  attention  it  demands, 
on  the  part  of  those  in  command. 

Our  engines  here  have  to  stand  out  on 
the  termination  of  their  runs;  and  as  a 
protection  to  the  tubes,  I  have  cover> 
made  to  be  placed  on  top  of  the  stacks, 
after  the  fire  is  knocked  out.  The  effect 
of  these  covers  is  a  prolonging  of  the  tem- 
perature in  the  fire  boxes  and  tubes. 

I  find  another  cause  of  leaking  tubes  is 
in  not  breaking  lump  coal  fine  enough  to 
prevent  the  passage  of  cold  air  through 
the  fire. 

W.  DE  Sanno, 
M.  M..  C.  &  S.  E.  R.  R. 

Lebanon,  hid. 


To  Prevent  Priming. 

Editors: 

I  noticed  in  March  issue  letter  from 
Mr.  W.  Savigny  asking  for  a  way  to  pre- 
vent engine  from  priming  when  the  boiler 
is  dirty  or  when  using  salty  or  alkaline 
water.  To  an  engine  in  such  a  condition 
it  will  be  of  great  advantage  to  frequently 
11-1'    the    crown    washer   if  the    engine   is 


equipped  with  one;  also  using  the  blow- 
off  cock  daily.  And  it  will  be  found  that 
an  engine  can  make  twice  the  mileage  to 
a  wash-out  that  they  usually  do,  where 
these  are  not  used.  This  is  a  matter  that 
should  be  of  interest  to  every  engineman, 
as  there  is  nothing  more  injurious  to  the 
flues  and  boiler  than  frequent  washing 
out. 

R.  J.   STUART. 
Centralia,  III. 


Invented  the   Barnes  Heater  Eighteen 
Years    Ago. 

Editors: 

Eighteen  years  ago  I  invented  and  put 
on  my  engine  a  feed-water  heater  pre- 
cisely like  Mr.  Barnes',  a  cut  and  explana- 
tion of  which  is  on  page  299,  April  num- 
ber, and  have  used  one  continually  since. 
The  one  on  my  engine  now  is  as  much 
like  the  cut  on  page  299,  as  a  photograph 
is  like  the  original,  except  the  "separator," 
which  we  do  not  use  as  we  want  all  the  oil 
in  boiler,  and  the  arrangement  of  pipes  in 
tank,  similar  to  what  I  tried,  but  aban- 
doned for  the  simpler  and  better  arrange- 
ment of  running  pipe  down  through  top 
of  tank  near  valve,  to  within  six  inches  of 
bottom,  then  turn  backward  about  three 
feet,  using  in  the  water  il/2-mch  pipe.  A 
"pin  hole"  in  pipe  just  under  top  of  tank 
prevents  syphoning. 

Just  after  this  Mr.  Ed.  Hiserodt,  now 
of  the  L.  E.  &  W.  Ry.,  then  our  M.  M., 
adopted  and  put  this  on  all  our  passenger 
engines,  the  engineers  of  which,  Wm. 
Webb,  Jack  Rogers,  John  Kiler,  Zack 
Sharp,  "Sandy"  Thompson,  Charles 
Backus,  Jim  Braddock,  Henry  Gorham, 
and  others,  all  of  whom  are  here  yet,  ex- 
cept Mr.  Braddock,  who  is  on  the  Wa- 
bash Ry.,  will  substantiate  what  I  say. 
We  all  ran  into  Peoria,  111.,  then  and  used 
same  house  for  engines  that  the  Wabash 
did.  Our  road  was  then  the  I.,  B.  &  W., 
now  Peo.  Div.  C,  C,  &  St.  L.  or  Big  4. 

A.  S.  Hampton. 
Indianapolis,   Ind. 

$    §     $ 

Small  Nozzles  Save  Oil. 

Editors: 

The  Traveling  Engineers'  Association 
has  taken  up  the  subject  of  "The 
operation  of  lubricators  under  high 
steam  pressures,  and  other  automatic  ap- 
pliances for  oiling  cylinders  and  valves." 
and  I  would  like  to  state  some  experience 
with  regard  to  the  difference  in  size  of 
nozzles  in  regard  to  economy  of  valve  oil. 

I  was  firing  an  engine  and  setting  the 
lubricator  several  years  ago.  that  had  num- 
bers of  changes  made  on  her  exhaust  tip 
from  a  bridge  made  of  j£-inch  round  iron 
in  a  4V2  tip,  a  bushing  1-16-inch  in  thick- 
ness, and  a  bushing  made  out  of  a  cellar 
bolt  pulled  into  and  the  convex  side  put 
inside  for  the  steam  to  impinge  around, 
and  the  saving  of  oil  was  very  much  in 
favor  of  the  contracted   nozzle. 

1  have  noticed  it  in  numerous  other 
engines   where    changes   had   been    made 
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there  seemed  to  be  a  milky,  oily  substance 
that  remained  in  contact  with  the  inside 
of  cylinders  with  the  contracted  nozzles 
that  made  the  cylinders  less  susceptible 
to  the  gases  sucked  in  by  switching,  or 
any  water  that  would  accumulate  in  steam 
passages   while   standing  around. 

It  has  been  a  question  in  my  mind  that 
a  nozzle  might  be  enlarged  to  such  a  size, 
that  oily  moisture  that  is  held  in  suspen- 
sion with  a  small  nozzle  is  expelled  with 
each  exhaust  and  after  running  shut  off  a 
short  distance  or  making  a  switch  or  two, 
cylinders  are  groaning. 

I  am  convinced  that  there  is  a  differ- 
ence in  the  consumption  of  valve-oil,  and 
while  I  do  not  favor  a  small  nozzle,  I 
think  a  small  nozzle  (so  engine  will  clear 
herself  in  the  12-inch  notch  when  running 
for  a  hill)  is  the  most  economical,  espe- 
cially on  freight,  both  on  the  consump- 
tion of  valve-oil  and  coal. 

A.    A.    I,INI>I,KY. 

( hkaloosa.  la. 


matter  1.     I  think  Mr.  Hun  would 

have  accounted  for  the  wear  had  he  placed 
the  valve  in  thi  po  ition  now  shown.  It 
will  be  noted  that  there  must  be  a  waste 
of  steam  up  the  exhaust  when  the  wear  is 
bad. 

John   K  1 1  1 
Dist.  Loco.  Supt.,  Indian  State  Ry. 
Sukkin  Sim/,  India. 
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IRREGULAR   WEAR    OP    VALVES. 


to  get  out  of  order.  The  ram  is  a  very 
compact  apparatus,  one  capable  of  rais- 
ing 2,000  gallons  of  water  to  a  hight  of  30 
being  .3x0  inches,  weighing  only  8 
pounds.  The  capacity  of  the  sizes  made 
varies  from  1,000  to  20,000  gallon  per 
hour. 

Railroad  companies  and  contractors 
will  find  this  a  very  convenient  appliance 
to    carry    on    co  11    engines.      It 

also  seems  to  us  that  its  use  might  greatly 
reduce  the  work  of  pumping  water  at 
railroad  water  stations.  All  parties  in- 
terested in  the  problem  of  raising  water 
ought  to  try  one  of  these  rams. 


Australian  Water  Heater. 

A  correspondent  in  Islington,  South 
Australia,  Mr.  C.  B.  Walkington,  in  the 
course  of  a  business  letter  writes  us:  "We 
just  got  an  engine  out  of  our  shops  with 
something  new  in  the  shape  of  a  super- 
heater— an  arrangement  fixed  inside  the 
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SNOW    TLOWING,    AI'UIL   3,    1897,    NEAR   CHEYENNE,   W'YO.,  ON  C,  B.  &  Q.     iFrom  photograph  sent  by  Engineer  J.   S.  Wlllard.) 


Irregular  Wear  of  Slide  Valves. 

Editors: 

I  have  for  the  last  twenty-five  years 
studied  the  wear  to  the  valve  face,  as 
shown  by  Mr.  Hungerford  in  the  January 
number  of  your  paper.  My  experience  is, 
that  the  wear  is  due  to  the  alternate  pres- 
sure coming  on  each  end  of  the  valve 
when  the  port  is  opening  during  the 
stroke.  The  accompanying  sketch  shows 
the  port  at  A  just  opening;  the  pressure 
on  the  valve  is  then  as  indicated  by  the 
arrow.  This  wear  is  common  to  all  valves, 
more  or  less,  and  is  not  in  any  way  in- 
fluenced by  the  rocker  arm.  It  is  well 
known  that  a  regulator  valve  is  stiff  before 
the  port  is  open,  and  at  once  gets  easy 
after   opening,    and    may    help   to   explain 


A  Condensing  Steam   Ram. 

People  who  have  ever  found  it  neces- 
sary to  use  a  syphon  to  raise  water  from 
creeks  and  ponds  to  fill  the  tanks  of 
locomotives,  are  likely  to  be  deeply  in- 
terested in  an  air  apparatus  put  upon  the 
market  lately  by  the  Erwin  Hydraulic 
Machinery  Company,  of  Milwaukee.  Wis., 
for  the  purpose  of  raising  water  from  low 
to  high  levels.  The  invention  seems  to 
be  a  combination  of  the  submerged 
water  ram  and  the  pulsating  pump.  The 
pressure  of  steam,  the  pressure  of  the  at- 
mosphere, the  suction  due  to  vacuum 
formed  by  condensed  steam  and  the  head 
of  water  are  all  combined  to  form  a  water- 
raising  appliance  much  more  efficient 
than   the   steam    syphon,   and   less    likely 


smokebox,  which  heats  the  water  after 
leaving  the  injector.  I  have  not  seen  the 
thing  so  far,  but  outside  fixed  to  the  feed 
pipes  are  two  indicators  telling  the  heat  • 
of  the  water  directly  after  leaving  the 
injector,  and  the  heat  of  the  water  after 
going  through  the  heating  process,  just 
before  entering  the  boiler. 

"It  is  believed  that  the  device  saves  10 
per  cent,  of  the  fuel  formerly  used  by  tl  e 
engine.  It  is  the  patent  of  some  engine 
driver  in  Victoria." 


It  is  reported  that  the  Morgan  syndi- 
cate, of  New  York,  has  obtained  virtual 
control  of  the  stock  of  the  Lehigh  Valley 
Railroad. 


LOCOMOTIVE    ENGINEERING. 


Air=Brake  Department. 


CONDUCTED  BY   I  .  M.  NELUIS. 


FOURTH  ANNUAL  CONVENTION   OF 
THE  AIR-BRAKE   ASSOCIATION. 

TUESDAY'S  SESSION. 

President  M.  E.  MeKee  called  to  order 
the  Fourth  Annual  Convention  of  the 
Association  of  Railroad  Air-Brake  Men 
in  the  hall  of  the  House  of  Representa- 
tives, Nashville,  Term.,  April  13th,  at  9 
A.  M. 

The  first  thing  on  the  program  was  the 
address  of  welcome  by  Major  J.  W. 
Thomas,  president  of  the  Nashville,  Chat- 
tanooga &  St.  Louis  Railroad,  and  presi- 
dent of  the  Tennessee  Centennial,  who 
was  introduced  by  President  McKee.  In 
an  eloquent  and  forcible  manner  Major 
Thomas  reviewed  the  development  of  the 
railway  from  the  ancient  Roman  tram- 
way, consisting  of  hewn  blocks  of  stone, 
to  the  modern  rock-ballast,  100-pound 
steel  railway  of  to-day. 

With  surprising  knowledge  of  the  sub- 
ject, the  speaker  followed  the  evolution 
of  the  air  brake  from  its  invention  by 
George  Westinghouse  through  the  vari- 
ous stages  of  its  development  to  the  pres- 
ent familiar  quick-action  and  high-speed 
forms.  So  accurate  and  correct  were  the 
figures  of  the  various  records  and  tests 
and  the  historical  features  of  the  air  brake 
given  by  Major  Thomas,  that  many  of 
the  members  wondered  at  his  unusual 
knowledge  of  air-brake  details. 

President  McKee  responded  to  Major 
Thomas'  welcome,  and  then  addressed 
the  convention.  He  reviewed  the  work 
of  the  current  year,  and  outlined 
that  yet  to  be  done.  He  noted  that 
the  unprecedented  circulation  of  the  re- 
ports of  the  proceedings  had  served  to 
bring  the  association  before  railway  offi- 
cials, railroad  clubs,  and  other  associa- 
tions in  a  more  important  and  dignified 
light. 

Eight  thousand  copies  of  the  report  of 
the  Boston  proceedings  had  been  disposed 
of  to  officials  and  employes  in  all  branches 
of  the  railway  service,  and  the  financial 
condition  of  the  association  was  flatter- 
ing. 

After  exhorting  the  members  to  active 
interest  in  the  discussions,  he  declared 
the  convention  formally  open  for  the 
transaction  of  business. 

Motion  was  carried  to  set  the  hours  of 
session  from  9  A.  M.  to  1  P.  M. 

An  invitation  was  extended  to  the 
members  and  ladies  by  J.  W.  Thomas, 
Jr.,  assistant  general  manager  of  the 
Nashville,  Chattanooga  &  St.  Louis  Rail- 
way, to  visit  Belle  Meade  Farm  in  the 
afternoon.  A  special  train  was  placed  at 
their  disposal.  The  invitation  was  ac- 
cepted, and  the  thanks  of  the  association 
returned  to  Mr.  Thomas. 


AIRBRAKE  MEN'S  BADGE. 

C.    C.    Farmer   then    read    a   paper    on 

"Air  Pumps — Their  Troubles   and  Treat- 
ment, and  Tools  for  Making  Repairs." 

The  committee  urged  that  in  overhaul- 
ing air  pumps,  the  work  could  not  be  too 
well  done,  and  that  especial  attention 
should  be  given  the  condition  of  the  air 
cylinder. 

In  distinguishing  normal  heating  from 
overheating  valuable  diagrams  and  tables 
were  used.  Much  that  is  very  interesting 
in   air   compression   accompanied   these. 

The  cause  for  overheating  of  air 
pumps,  and  the  means  for  testing  the 
condition  of  the  air  cylinders  were 
handled  in  a  masterly  manner. 

Uneven  stroke,  air  valves  sticking, 
lubricating  air  cylinder,  pump  stopping, 
pump  pounding  and  general  overhauling 
were  sub-headings  under  which  much 
valuable  air-pump  information  was  dis- 
seminated. 

ADVISABLE   IMPROVEMENTS. 

Under  this  head  the  report  says: 

"All  duplex  pumps  yet  having  rods 
pressed  and  riveted  into  steam  pistons 
should  not  be  allowed  to  pass  through 
shops  without  having  such  changed  to 
rods  screwed  and  riveted  into  pistons,  as 
otherwise  trouble  with  these  working 
loose  will  almost  invariably  result. 

"The  earlier  pumps  of  this  make  having 
stuffing  boxes  shallower  than  now  the 
standard  should  have  these  deepened. 

"Centering  plates  on  heads  of  same 
pumps  should  be  well  secured,  the  manu- 
facturers' method  of  fastening  them  often 
resulting  in  their  working  loose,  causing 


a  sound  that  cannot  be  distinguished  from 
that  of  a  loose  piston. 

"Air  pistons  of  all  pumps  should  be 
secured  by  double  nuts. 

"One  of  the  wrench  holes  in  air  pistons 
should  be  drilled  to  7-16-inch  and  a  de- 
vice, such  as  illustrated,  made  for  holding 
this  piston  when  tightening  or  loosening 
nuts. 

"Lower  inner  edges  of  both  main  valve 
bushings  of  6-inch  and  8-inch  pumps 
should  be  rounded  to  permit  of  easier  re- 
moval of  valve  that  has  passed  too  low. 

"All  main  valves  of  6-inch  and  8-inch 
pumps  should  be  made  to  conform  to 
manufacturers'  standard  adopted  over 
two  years  ago.  Such  new  valves  from 
manufacturers  will  be  found  to  have  the 
nuts  and  ends  of  main  valve  spindle,  ma- 
chine finished. 

"In  repairs  to  6-inch  pump  an  oil  cup 
should  be  placed  in  top  air  cylinder  head 
and  at  left  of  stuffing  box.  These  and  8- 
inch  pumps  without  should  have  plugs 
placed  in  lower  air  cylinder  head  to  facili- 
tate removal  of  reversing  valve  and  stem 
on  pumps  without  steam,  and  to  assist  in 
air  cylinder  tests. 

"Reversing  valve  stems  of  all  pumps 
with  steam  cylinders  above  should  be 
drilled  and  tapped  for  J^-inch  bolt,  that 
the  latter,  or  tool  illustrated,  may  be  em- 
ployed in  removal  of  this  part  when  neces- 
sary on  road,  or  in  round  house. 

"All  air  cylinders  should  be  left  bare 
to  reduce  as  much  as  possible  the  high 
temperature  resulting  from  compression. 
At  the  most,  none  other  than  a  ventilated 
cylinder  cover  of  netting,  perforated  steel 
or  similar  material,  as  illustrated,  should 
be  employed. 

"It  being  an  undoubted  advantage  to 
air  valves  and  passageways  to  prevent  od 
from  entering  the  suction  openings,  it  is 
well  to  use  on  the  8-inch  pump  a  cover  for 
the  lower  suction  opening." 

POINTS    IN    REPAIRING. 

Under  this  head  the  report  says: 

"Anneal  all  pump  bolts  and  air  ends  of 
piston  rods  by  heating  to  a  dull  red,  and 
then  placing  in  the  lime  until  cool.  As 
soon  as  removed  from  fire  examine  care- 
fully for  cracks,  such  then  being  easily 
discernible.  Where  heated  no  more  than 
advised,  scale  will  not  form. 

"In  annealing  the  copper  gaskets,  if. 
before  being  heated,  they  are  wet  and 
sprinkled  with  common  salt  on  each  side, 
they  will  come  out  of  the  water  almost 
as  clean  as  new  material. 

"If,  in  replacing  pump  head  bolts,  only 
such  are  used  as  will  not  project  through 
flange  of  cylinders,  and  they  are  first 
coated  with  a  mixture  of  plumbago  and 
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grease,  little,  if  any,  trouble  will  ever  be 
experienced  in  removing  them. 

"Make  gages  from  unworn  pumps  for 
the  following  parts  and  use  them  regu- 
larly in  repairing,  that  standards  may  be 
maintained;  and  when  examining  pumps 
which  arc  giving  trouble  on  road: 

"In  all  instances  make  sure  that  air 
piston  nuts  arc  drawn  firmly  to  prevent 
any  looseness,  as  any  such  existing  will 
rapidly   increase. 

"Do  not  let  cylinders  exceed  1-32  inch 
in  diameter  near  ends  (largest  part)  over 
that  in  center  without  boring. 

"Don't  fail  to  examine  all  reversing 
plates  in  repairing  pumps,  as  the  bottom 
of  them  almost  invariably  wears  more 
rapidly  than  the  top." 

A  number  of  valuable  tools  for  handling 
air  pumps  and  making  repairs  were  illus- 
trated. 

A  lye  bath  for  air  pumps  is  one  of  the 
recommendations. 

DISCUSSION  OK  Tin;  REPORT. 
Mr.  Pratt  suggested  the  case-harden- 
ing of  reversing  valve  plates,  and  claimed 
to  have  received  beneficial  results  from 
following  this  practice.  Plates  of  this 
kind  had  been  in  service  some  consider- 
able time,  and  showed  little,  if  any,  sign-, 
of  wear.  Reversing  plates,  as  ordinarily 
furnished,  are  comparatively  soft,  and 
wear  very  rapidly. 

Mr.  Bosley  recommended  a  covering 
for  the  receiving  valves  of  air  pumps,  and 
believed  it  largely  prevented  the  clogging 
and  stopping  up  of  air  ports  and  passages. 
Mr.  Malthaner  suggested  that  pumps, 
after  being  repaired,  be  oiled  and  placed 
in  an  upright  position,  in  order  to  prevent 
rusting. 

Mr.  Hedendahl  did  not  believe  a 
strainer  was  advantageous  at  the  suction 
valves  unless  the  valves  are  near  the  run- 
ning board,  and  in  such  a  position  as  to 
catch  the  cinders  and  dust. 

Mr.  Alex.  Brown  cited  an  instance 
where  a  oK-inch  pump  had  been  running 
five  years  on  his  road,  and  the  tool  marks 
were  yet  plainly  discernible  in  the  air 
cylinder. 

Mr.  Burgess  had  experimented  with 
various  oils,  and  concluded  that  good  re- 
sults could  be  had  from  almost  any  high- 
grade  oil,  providing  it  had  sufficient  body. 
Valve  oil  does  not  always  imply  good  oil. 
Some  engine  oils  are  of  heavier  body  than 
some  poor  valve  oils.  Good  valve  oils  are 
preferable  to  good  engine  oils  for  lubri- 
cation of  the  air  cylinder  of  the  pump. 

Mr.  Malthaner  reported  that  for  two 
years  past  he  had  not  had  a  hot  air  pump 
on  his  division.  His  practice  has  been 
to  occasionally  clean  and  oil  the  steam 
and  air  cylinders  of  his  pumps;  he  be- 
lieves this  a  good  practice,  and  claims  to 
have  obtained  best  results.  He  used 
high-grade  engine  oil  in  the  air  cylinder. 
Mr.  Hain  has  obtained  good  results 
from  using  valve  oil  in  his  air  cylinders: 
he  believed,  however,  that  too  much 
valve  oil  would  clog  the  ports  and  pas- 


id    stick    the    valves    to    their 

scats. 

Mr.  C.  C.  Farmer  said,  in  reply  to  qucs- 
tion  bj  Mi.  1  onger,  that  plumbago,  in  its 
crude  lhapi  i  not  a  good  lubricant  for 
air  cylinders,  for  the  reason  that  the 
plumbago  will  clog  and  choke  the  pas- 
sageways  and   poi  1 

Mr.  Air,  Brown  submitted  a  formula 
of  a  mixture  of  10  pounds  of  white  lead. 
I  pound  of  black  lead  and  a  suffit  i'  nl 
quantity  of  tallow  as  a  good  lubricant  for 
air  cylinders  of  air  pumps. 

The  discussion  was  closed,  the  papt  1 
accepted  and  the  committee  discharged 
with  thanks. 

Proper    Piping    for    Locomotives,     Tenders 
and  Cars. 
Chairman  R.  H.  Blackall  then  read  the 
paper  under  the  above  caption. 

On  removing  scale  from  pipe  the  paper 
says: 

"In  bending  the  pipe  it  is  very  essentia'. 
to  get  the  scale,  and  any  gummy  sub- 
stance from  the  inside  of  the  pipe.  This 
is  best  done  by  blowing  the  pipe  out  with 
steam  after  bending.  They  should  be 
blown  out  several  times,  and  the  pipe 
should,  at  the  same  time,  be  rapped  lightly 
to  loosen  scales.  If  steam  cannot  be  had 
air  will  have  to  do." 

Further  on  the  paper  says: 
"Some  roads  have  had  rather  bitter  ex- 
perience in  using  a  cheap  pipe.  It  was 
found  that  in  bending  the  pipe  it  splin- 
tered, the  trouble  being  caused  by  steel 
being  mixed  with  the  iron.  Best  pipe  is 
always  cheaper  in  the  end. 

"After  pipe  is  placed  in  position,  soap 
suds  should  be  applied  to  every  joint  and 
the  pipe  tested  under  full  pressure.  Lis- 
tening for  leaks  is  a  very  poor  test  and 
unreliable  in  the  extreme,  especially  in 
a  shop  where  there  is  noise.  The  use  of 
soap  suds  is  the  only  accurate  method, 
and  will  easily  detect  leaks  where  a 
lighted  torch  fails. 

"All  pipes  should  be  painted  to  prevent 
rusting,  but  the  pipes  on  cars  carrying 
soft  coal  present  a  very  troublesome 
problem,  and  one  which,  if  overcome. 
will  save  a  great  deal  of  money  for  soft 
coal  carrying  roads.  Rain  washing 
through  the  coal  becomes  saturated  with 
properties  of  the  coal  which  in  striking 
the  pipe  will  gradually  eat  a  hole  through 
them.  By  a  continual  drip  a  hole  has,  in 
this  manner,  been  eaten  through  a  new 
pipe  in  three  weeks.  Not  only  does  the 
acid  eat  the  pipe,  but  it  will  also  eat  its 
way  into  a  steel  rail." 

Referring  to  the  failure  to  get  an  emer- 
gency application  through  both  engines 
on  a  double  head  train  the  report  says: 

"The  trouble  referred  to  when  investi- 
gated proved  to  be  caused  by  the  im- 
proper use  of  too  many  elbows  in  piping 
the  engine.  Fourteen  elbows,  or  equiva- 
lent friction  in  about  140  feet  of  extra  pipe, 
were  used.  When  the  piping  was  straight- 
ened out  the  brakes  worked  properly, 
and   proved   that  the   many   elbows    pro- 


duced so  much  iriction  that  the  Budden- 
ness  of  the  reduction  was  lost  before  get- 
through  the  pusher  engine." 

g  with  the  steam  pipe  to  the 
pump,  the  various  pipt  .,  their  advan- 
tageous as  well  as  objectionable  features 
are  systematically  treated  by  the  commit- 
tei  I';'  clamps  arc  considered  impor- 
tant, and  atr  treated  with  due  con 
tion. 

Chairman  Blackall  submitted  samples 
of  pipe  which  had  been  badly  eaten  away 
by  the  drippings  of  water  through  soft 
coal.  He  called  attention  to  the  fart  that 
the  emergency  appli*  oftentimes 

destroyed  by  having  too  many  bends  and 
elbows  in  the  train  pipe.  He  condemned 
the  practice  of  using  but  two  pipe  clamps, 
one  on  each  end  of  the  car,  to  support  the 
train  pipe. 

Mr.  Goodman  related  the  practice  em- 
ployed on  his  road  of  running  the  ex- 
haust pipe  of  the  air  pump  through  the 
water  in  the  tender.  The  heating  of  water 
by  this  process,  he  believed,  saved  con- 
siderable fuel. 

Mr.  Brodnax  has  adopted  the  plan  of 
turning  the  exhaust  of  the  air  pump  into 
the  exhaust  port  of  the  steam  cylinder. 
There  is  no  interference  or  appreciable 
back  pressure  to  the  pump.  He  recom- 
mends this  practice. 

Mr.  C.  C.  Farmer  finds  better  results 
from  locating  the  pressure-reducing 
valve  in  an  upright  position  on  the  main 
reservoir  pipe  near  the  brake  valve  in  the 
cab.     In  this  position  it  cannot  freeze. 

Mr.  Hedendahl  has  adopted  the  same 
practice  with  very  good  results.  Previous 
to  his  adoption  of  this  practice,  it  was  the 
custom  to  locate  the  reducing  valve  on 
the  end  of  the  main  reservoir  in  a  hori- 
zontal positon.  The  pocket  thus  formed 
would  fill  with  water  and  freeze,  thus  de- 
stroying the  operation  of  the  valve.  He 
cautioned  members  against  placing  the 
reducing  valve  too  close  to  the  boiler,  for 
the  reason  that  the  heat  therefrom  might 
injure  the  rubber  diaphragm. 

Mr.  Malthaner  has  adopted  the  same 
practice. 

Discussion  closed. 

A  resolution  was  introduced  by  the 
ladies  present,  asking  that  the  next  meet- 
ing of  the  association  be  held  at  Wash- 
ington. However,  if  the  delegates  did 
not  see  fit  to  do  so.  the  ladies  pledged 
themselves  in  true  caucus  fashion  to  abide 
by  the  action  of  the  majority. 

Meeting  adjourned  at  I  o'clock. 

At  2:30  o'clock  the  members  and 
ladies  were  conveyed  to  Belle  Meade  on 
the  special  train  tendered  them  at  the 
morning  session.  There  Gen.  Jackson 
met  the  visitors,  and  showed  them  every' 
attention.  The  generous  Southern  hospi- 
tality of  the  proprietor  of  the  famous 
farm  was  in  evidence,  and  was  thoroughly- 
appreciated  by  the  guests.  The  entire 
party  were  delighted  at  what  they  saw 
of  the  resources  of  the  farm. 

On  the  return,  the  party  stopped  at  the 
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Exposition  grounds,  where  tliey  inspi 
the  plans  and  admired  the  magnitude  of 
the  undertaking.    The  visitors  were  warm 
in  their  praises  of  the  prospects  for  the 
Centennial. 

Late  in  the  afternoon  the  party  returned 
to  their  hotels,  wearied  in  body,  but  well 
satisfied  with  the  work  of  the  afternoon. 

WEDNESDAY'S    SESSION. 

Roundhouse  Tests  of  Air  Brakes  on   Loco- 
motives and  Tenders. 

Chairman  R.  C.  Cory  read  the  above- 
captioned  paper,  from  which  extracts  are 
made  as  follows: 

"Air  pump.  In  testing  air-brake  equip- 
ment on  engines  and  tenders  the  boiler 
pressure  should  not  be  less  than  125 
pounds. 

"After  60  or  70  pounds  air  pressure  has 
been  accumulated  in  the  main  reservoir, 
the  pump  should  be  adjusted  to  a  mod- 
erate speed,  but  not  excessively  slow.  It 
should  then  be  determined  at  suction 
openings,  whether  the  air  is  drawn  in  to 
the  completion  of  each  stroke.  The 
nearer  the  approach  to  this  the  more  per 
feet  is  the  condition  of  the  air  cylinder. 

"To  locate  trouble  where  suction  is  not 
good,  stop  the  pump,  open  oil  cup,  and 
note  whether  air  blows  out  of  cup.  If 
this  occurs  it  indicates  leakage  back  from 
the  main  reservoir.  To  determine  this, 
stop  the  pump,  and  if  the  latter  is  the  case 
the  blow  will  continue  after  the  piston  has 
come  to  rest.  Where  bottom  head  has 
a  plug,  by  removing  the  plug  will  indicate 
whether  back  leakage  is  taking  place  into 
lower  end  of  cylinder.  Or,  when  it  is  im- 
possible, with  a  piece  of  wire  lift  the  lower 
receiving  valve:  this  will  render  unneces- 
sary the  removal  of  the  plug. 

"If  the  suction  is  poor  on  the  up  stroke 
of  the  piston,  and  there  is  no  blow  at  oil 
cup  on  downward  stroke,  it  is  safe  to  as- 
sume that  back  leakage  into  the  lower 
end  is  occurring,  supposing  of  course, 
that  air  valves  are  not  sticking.  Where 
leakage  is  occurring  from  main  reservoir 
back  into  the  cylinder,  it  may  be  due 
either  to  leaky  discharge  valves,  or  on  ac- 
count of  air  passing  around  bushings. 
Practice  will  enable  this  being  much 
quicker  done  than  told. 

"In  testing  the  pump,  it  should  be  de 
termined  that  piston  rod  packing  is  in 
good  condition. 

"Where  a  pump  seems  to  run  too  slow 
or  blow  bad,  try  it  with  the  exhaust  pipe 
disconnected,  using  a  short  piece  of  pipe 
bent  so  as  to  turn  the  steam  away  from 
the  jacket.  This  will  indicate  any  ob- 
struction in  the  exhaust  pipe,  absence  of 
or  a  defective  dry  pipe,  and  will  demon- 
strate and  assist  in  locating  any  blow  in 
the  steam  cylinder. 

"A  brake  cylinder  to  be  in  good  condi- 
tion should  not  indicate  a  decrease  in 
pressure  of  more  than  5  pounds  in  5  min- 
utes. Should  gage  show  a  decrease  of 
more  than  5  pounds  in  5  minutes  it  may 
be  due  to  leaks  in  pipe  connections,  pack- 


ing leathers,  piston  rod  packing,  or  a  leak- 
ing gasket  between  cylinder  and  head. 

"To  determine  the  condition  of  brake 
cylinder,  a  test  gage  should  be  attached 
once  a  month  to  cylinder  pressure.  As 
some  brake  cylinders  are  so  located  as 
to  make  it  impossible  to  connect  air  gaga 
to  head,  a  tee_  should  be  placed  in  a  con- 
venient place  in  pipe  leading  to  brake 
cylinder. 

"Should  any  repairs  be  necessary,  it  is 
desirable  that  signal  valve  be  sent  to 
general  repair  shop,  thereby  insuring  the 
proper  adjustment  and  arrangement  of 
its  structural  parts. 

"The  parts  of  one  valve  should  never 
be  exchanged  for  those  of  another;  it 
being  better  to  replace  defective  valve 
with  one  in  perfect  order. 

"The  following  was  recommended  by 
the  committee: 

"1st.  That  the  air  brake  and  signal 
apparatus  on  locomotives  and  tenders  be 
tested  daily. 

"2d.  That  tests  be  made  by  a  man  de- 
tailed for  that  purpose,  who  should  be 
capable  of  making  such  repairs  as  are 
necessary  in  roundhouse. 

"3d.  That  a  report  of  the  condition  of 
'Air-Brake  Equipment  on  Locomotives 
and  Tenders'  be  sent  to  the  proper 
authority  at  least  once  a  month. 

"4th.  That  inspector  be  furnished  with 
all  such  complete  parts  of  brake  appar- 
atus as  are  subject  to  defects;  which  will 
allow  the  necessary  changes  to  be  made." 
Mr.  Hedendahl  regarded  the  rule  of 
two  to  four  inches,  which  is  usually 
recommended  for  piston  travel  on  driver 
brakes,  to  be   unreliable. 

In  reply  to  a  question  from  a  member. 
Mr.  Pratt  answered  that  the  lower  suc- 
tion valves  in  the  air  pump  break  easier 
than  the  upper  valves,  because  the  cool- 
ing of  the  lower  valves  is  more  rapid 
than  that  of  the  upper. 

Mr.  Brodnax  believed  that  the  test 
recommended  by  the  committee,  of  re- 
quiring the  pressure  in  the  brake  cylinder 
not  to  leak  away  any  faster  than  five 
pounds  in  five  minutes,  was  too  severe. 

Mr.  Hain  has  followed  the  practice  of 
attaching  the  air  gage  to  the  driver  brake 
cylinder  for  three  years  past.  He  reports 
excellent  results. 

Mr.  Kidder  believes  that  the  past  tests 
of  air  gages  have  been  sadly  neglected, 
and  that  some  plan  should  be  adopted 
to  obtain  a  better  adjustment  of  the  air 
gage. 

Mr.  Nellis  submitted  a  plan  for  testing 
the  efficiency  of  the  air  pump  by  number 
of  strokes,  the  capacity  of  the  air  cylinder 
of  the  air  pump  and  the  capacity  of  the 
main  reservoir  being  known. 

Mr.  F.  B.  Farmer  suggested  that  the 
rule  for  driver-brake  piston  travel  be 
changed  to  read  no  less  than  one-third 
and  no  more  than  two-thirds  on  the 
stroke,  instead  of  no  less  than  two  inches 
or  more  than  four. 

Discussion   closed.     Report  adopted. 


Best  Location  for  the  Air  Gage  Where  It  Can 
Be  Seen  by  Night  and  Day. 

Chairman  C.  P.  Cass  then  read  the 
above  captioned  paper,  extracts  from 
which  are  as  follows: 

"In  consequence  of  a  failure  to  realize 
its  importance  the  air  gage  has  been  lo- 
cated in  all  sorts  of  out  of  the  way  places, 
and  in  some  cases  has  been  so  placed  that 
it  is  almost  impossible  to  read  it  in  broad 
daylight,  and  at  night  it  is  entirely  lost. 
To  this  may  be  traced,  in  many  cases,  the 
rough  handling  of  trains. 

"Smooth  and  safe  braking  can  be  se- 
cured in  a  greater  number  of  cases  where 
the  gage  is  so  located  that  the  pressures 
at  the  beginning  of  the  application  and 
during  the  several  reductions  can  be 
easily  read. 

"Next  in  importance  to  a  good  location 
for  the  air  gage  is  that  it  be  well  lighted 
at  night.  A  great  many  different  styles  of 
cab  lamps  are  in  use,  as  almost  every  road 
has  a  standard  of  its  own;  some  using  the 
more  expensive  hooded  lamp,  others  use 
the  same  lamp  without  the  hood  and 
paint  the  interior  of  the  globe,  leaving  a 
clear  space  for  the  light  to  shine  through 
on  the  gages;  others  use  a  regular  lantern 
globe  with  the  bottom  hoop  and  oil  pot, 
also  painting  the  interior  of  the  globe,  the 
latter  being  the  general  practice. 

"Air  gages  on  locomotives  should  be  so 
attached  as  to  bring  the  pipe  connections 
pointing  directly  down,  and  not  rolled 
over  to  one  side  to  accommodate  crooked 
piping,  as  the  location  of  piping  is  of  sec- 
ondary importance. 

"The  pertinent  question  has  been 
asked:  'If  70  pounds  is  the  standard  train 
line  pressure,  why  is  this  not  better  indi- 
cated by,  say,  a  heavy  cross  red  line  at 
that  point?'  We  read  a  gage  as  we  do  a 
watch,  not  so  much  by  figures  as  by  the 
angle  of  the  hands.  Any  unusual  position 
taken  by  the  pointers  will  be  quickly 
noted  by  the  observing  engineman,  and 
he  will  at  once  take  steps  to  remedy  the 
trouble  the  silent  monitor  brings  to  his 
notice. 

"The  air  gage  on  all  brackets  should 
be  placed  to  the  right  of  the  steam  gage, 
never  to  the  left  or  above  it,  as  is  quite 
frequently  done.  The  flange  of  the  stand 
to  which  the  air  gage  is  to  be  attached 
should  be  at  such  an  angle  as  to  bring  the 
dial  of  the  gage  to  squarely  face  the  en- 
gineer. 

"Wherever  possible,  the  gage  should 
be  located  so  that  it  is  about  the  height 
of  the  engineer's  eye  when  in  his  place 
on  his  engine,  and  so  near  his  line  of 
vision  when  looking  ahead  that  he  can 
glance  at  it  without  turning  too  much  to 
one  side. 

"We  would  suggest  to  manufacturers 
that  the  style  of  air  gage  front  be  changed 
somewhat,  so  as  to  avoid  as  much  as 
possible  the  shadow  of  the  rim  on  the 
dial  when  the  lamp  is  at  one  side. 

"In  selecting  a  standard  location  for 
air  gages,  the  influence  of  heat  conducted 
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through  the  gage  bracket  and  radiati  1 
from  the  boiler,  combination  stand  and 
injector  pipes  and  valves,  should  not  be 
overlooked,  as  the  metal  parts  of  the  in- 
terior of  the  gage,  like  all  other  articles 
of  metal,  are  subject  to  the  laws  of  ex- 
pansion and  contraction  from  heat  and 
cold,  which  makes  it  necessary  at  all 
times  to  keep  the  gage  as  cool  as  possible 
in  prevent  unnecessary  expansion  of  its 
interior  mechanism,  thereby  preventing  a 
false  indication  of  pressure.  It  is  believed 
the  gage  would  not  be  appreciably  affected 
by  any  difference  in  the  temperature. 

"Opinions  differ  among  air-brake  nun 
as  to  the  best  style  of  gage  face;  a  great 
many  favor  the  silvered  dial  with  black 
and  red  standard  colors  for  gage  pointers. 
The  black  dial  with  white  train  line 
pointer  and  numerals  possesses  the  ad- 
vantage of  doing  away  with  the  possi- 
bility of  mistaking  the  shadow  of  the 
train  line  pointer  for  the  hand  itself;  this 
effect  being  had  where  the  cab  light  is 
dim  and  placed  at  the  left  and  a  little 
below  the  air  gage.  It  might  also  be 
stated  that  the  reflection  of  light  into  the 
engineer's  face  from  the  dial  of  this  type 
of  gage  is  practically  done  away  with." 

Mr.  Cass  had  previously  believed  that  a 
position  directly  ahead  of  the  engineei 
was  the  proper  location  for  the  air  gage; 
but  recently  he  had  come  to  the  conclu- 
sion that  such  a  location  was  not  a  good 
one  for  the  reason  that  it  would  be  un- 
wise to  remove  it  from  the  group  of  gages 
away  from  the  fireman's  vision.  He 
recommended  that  a  small  rim,  like  that 
used  on  test  gages,  be  used  on  the  air 
gage.  The  rim  as  it  now  is  projects  too 
far  and  forms  a  shadow  which,  when 
thrown  on  the  face  of  the  gage,  makes  it 
extremely  difficult  to  read  the  figures.  He 
stated  that  a  communication  had  been  re- 
ceived from  a  member  too  late  to  incor- 
porate in  his  paper.  This  member  had 
advanced  a  new  scheme  for  locating  the 
numerals  on  the  dial.  He  believed  that  a 
smoother  handling  of  trains  would  be 
made  if  the  engineers  were  in  closer  com- 
munication with  the  air  gage. 

Mr.  C.  C.  Farmer  had  noticed  that  the 
red  hand  was  next  to  the  face  of  the  gage, 
and  that  the  black  end  was  furthest  away. 
This  arrangement  of  hands  permitted  a 
shadow  to  be  cast  which  was  liable  to 
mislead  the  engineer,  and  cause  him  to  be- 
lieve that  the  pressure  registered  by  the 
shadow  of  the  black  hand  was  a  true  one. 

Mr.  Alex.  Brown  gave  good  reports  of 
the  style  of  air  gage  having  two  pointers 
traveling  in  an  opposite  direction.  He 
believed  this  style  of  gage  equal  to  the 
ordinary  duplex  style  with  both  hands 
traveling  in  the  same  direction  as  the 
hands  of  a  watch.  He  thought  it  merely 
a  matter  of  the  engineer  getting  accus- 
tomed to  it. 

Mr.  Hutchins  believed  that  the  reading 
of  the  air  gage  was  one  of  the  most  im- 
portant items  in  good  air-brake  operation. 
His  observation  had  been   that  about  80 


pei  .'  hi  ol  th*  air  bi  il  e  gag<  1  were  not 
readable  after  night  on  account  of  their 
obscure   location. 

Mr.  W.  I.  Steele  expressed  a  belief  that 

the    air    gage    1      equally    valuable   to   the 

1  r  as  a  clock  to  a  train  dispatcher. 

\li  Malthaner  applied  air  gages  in  a 
in.  1 1 1 11.  1  in  avoid  hi  at ing  in  the  inner 
pi H  i        He   cited   instances  of   improper 

adjustment  made  by  bending  the  hands 
and  slotting  holes  in  a  dial  to  make  the 
gage  register  with  the  test  gage. 

Mr.  Nellis  says  that  the  air  gage  was 
originally  used  in  straight  air  merely  as 
a  recorder,  and  at  that  time  was  given 
any  position  which  won]. I  gel  il  mit  of 
the  way  of  other  fittings  in  the  cab.  Since 
the  introduction  of  the  automatic  brake 
no  better  location  nor  more  serviceable 
gage  has  been  furnished. 

Mr.  Decker  stated  that  an  extra  gage 
is  used  on  the  mountain  engines  of  the 
Southern  Pacific  Railway.  The  connec- 
tion is  made  to  the  train  pipe  below  the 
cut-out  cock  at  the  brake  valve.  By  this 
scheme  the  engineer,  when  running  sec- 
ond, third  or  fourth  engine,  can  see  how 
the  pressures  are  being  manipulated  by 
the  engineer  on  the  leading  engine.  He 
deprecated  the  use  of  iron  pipes  to  the 
gage  as  these  pipes  were  not  always  well 
fitted,  and  the  strain  would  pull  the 
tubes  in  such  a  way  as  to  cause  a  false 
register. 

Mr.  Malthaner  disapproved  of  the  iron 
pipe  as  described  by  Mr.  Decker,  and 
recommended  the  use  of  copper  pipe, 
which  will  yield  to  strains,  and  not  inter- 
fere as  described. 

Discussion  closed. 

Mr.  J.  VV.  Thomas,  Jr..  through  Mr. 
Otto  Best,  issued  an  invitation  to  the 
members  to  attend  an  excursion  to 
Lookout  Mountain,  and  requested  that 
all  members  desiring  to  make  the  trip 
would  properly  inform  him,  that  he 
might  obtain  for  them  the  proper  trans- 
portation. 

Shop   Tests  for  Triple  Valves. 

Chairman  Wm.  Malthaner  then  read  a 
paper  on  the  above  subject.  Following 
are  extracts: 

"The  deeper  the  subject  is  investi- 
gated, the  more  apparent  it  will  be  that 
repairs  to  triple  valves,  other  than  the 
very  simplest,  should  be  taken  from  the 
1  hands  of  the  car  inspectors,  or  repairers, 
who  have  not  had  the  special  mechanical 
training  necessary  for  the  proper  per- 
formance of  this  work,  and  placed  under 
a  limited  number  of  men,  the  number 
being  only  sufficient  to  perform  the  work 
for  the  entire  system. 

"It  is  folly  to  place  a  repairman  in  a 
location  where  dust,  much  noise  or  a  poor 
light  must  be  contended  with,  and  then 
expect  good  results.  Dust  prevents  ac- 
curacy in  fitting  slide  valve  and  piston 
packing  ring;  noise  renders  difficult  the 
detection  of  leaks,  and  a  poor  light  in- 
creases the  requisite  time  for  performing 
all  the  work. 


"Befori  ing  new  gaskets  be  sure 

thai  the  parts  they  come  in  contact  with 
are  '  lean  ai  By  using  graphite 

on  the  the  surfaces  where 

there  will  be  no  trouble 
from  their  sticking  and  being  destroyed 
in  removing. 

"A  triple  piston-packing  ring  should 
never  be  remov>  >e  de- 

stroyed. There  is  no  necessity  for  doing 
so  if  it  is  still  fit  for  service;  further,  if  it 
is  taken  out  and  replaced  it  will  not  fit 
as  well  as  before.  These  reasons  are 
sufficient,  irrespective  of  the  likei 
of  the  ring  being  broken  by  the  opera- 
tion. 

The  conclusions  and  recommendations 
which  the  committee  has  drawn  from  the 
foregoing  are  as  follows: 

"1st.  That  triple  valve  repairs  be  made 
at  as  few  places  as  possible,  and  by  men 
of  known  capability. 

"2d.   To   enable  this   to  be  done,  that 
outside  repair  points  be  furnished  with  a 
sufficient   number   of   good   order  valves 
to    permit    of    necessary   changes   bei: 
made. 

"3d.  That  no  repair  parts  be  furnished 
such  places  except  bolts,  rubber  gaskets 
and  emergency  valves. 

"4th.  That  before  shipping  triple  valves, 
the  openings  into  same  be  plugged  so  as 
to  exclude  all  dirt. 

"Sth.  That  a  test  rack  and  necessary 
tools  be  provided  for  the  general  repair 
point  or  points. 

"6th.  That  means  be  provided  on  test 
rack  for  causing  a  gradual  but  steady 
rise  in  train-pipe  pressure,  and  that  all 
repaired  valves  be  given  a  thorough  trial 
to  guard  against  packing-ring  leakage. 
this  being  very  important. 

"7th.  That  a  set  of  gages  be  made  and 
used  to  guard  against  deviation  from 
standards. 

"8th.  That  strict  rules  be  issued  pro- 
hibiting the  removal  of  triple  piston  pack- 
ing rings,  except  same  are  to  be  de- 
stroyed. 

"9th.  That  in  the  opinion  of  the  com- 
mittee, if  the  manufacturers  find  it  neces- 
sary to  grind  cylinders  for  main  triple 
piston  to  secure  necessary  accuracy,  then 
boring  these  cylinders  in  repairing  is  in- 
advisable. 

"10th.  That  the  hose  should  be  prop- 
erly hung  up  in  the  coupling  hooks  when 
not  in  use,  and  if  the  present  hook  manu- 
factured, or  place  of  attaching  it  to  car 
be  unsatisfactory,  that  the  agitation  be  in 
favor  of  a  betterment  of  these  features  in- 
stead of  dispensing  with  it.  as  in  the  opin- 
ion of  the  committee  the  wear  of  the 
several  working  parts  of  the  triple  valve 
is  materially  increased  by  the  dirt  gaining 
entrance  to  the  air-brake  system  by  hose 
dragging." 

Mr.  Cope  described  the  methods  em- 
ployed by  the  W.  A.  B.  Co.  to  fit  rings  in 
triple  valve  pistons. 

Mr.  Kidder  objected  to  the  method  of 
enlarging  the  groove  in  the  triple  piston 
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in  order  to  accommodate  the  entrance  of 
a  new  ring.  He  thought  the  ring  should 
be  reduced  to  tit,  and  the  standard  width 
of  groove  be  preserved. 

Mr.  Malthaner  recommended  that  sup- 
ply parts  for  triple  valves  be  bought  from 
the  manufacturer  of  that  particular  form 
of  triple  valves,  as  he  had  observed  that 
different  companies  were  selling  supply 
parts  alleged  to  fit  various  forms  of  triple 
valves. 

Mr.  Burgess  advised  repairmen  to  pro- 
vide themselves  with  hardened  steel  gages 
made  to  fit  the  ring  and  the  groove,  and 
to  preserve  the  standard  width  and  thick- 
ness. 

Mr.  Cope,  in  response  to  a  question 
from  a  member,  said  that  when  a  packing 
ring  was  removed  from  the  groove  in  a 
triple  valve  it  should  never  be  replaced. 
All  rings  placed  in  triple  valve  pistons 
should  be  ground  into  their  cylinders. 
He  replied,  in  response  10  a  question 
from  Mr.  •  Kidder,  that  the  wear  of  the 
ring  and  groove  is  not  considerable. 

Mr.  Huntly  grinds  the  rings  down  to  fit 
the  groove  and  keeps  the  groove  standard 
size. 

Mr.  Decker  observed  that  rings  have 
been  in  triple  pistons  on  the  Southern 
Pacific  for  fifteen  years  without  renewal 
or  repair,  and  are  still  running. 

Mr.  Hedendahl  did  not  believe  that  the 
wear  of  the  ring  in  the  groove  was  appre- 
ciable to  any  considerable  extent.  He 
had  observed  that  the  rings  of  old  freight 
triples  which  had  been  in  service  for  many 
years  past  on  his  line  were  still  in  very 
good  condition. 

Mr.  Nellis  gave  an  instance  of  emery 
having  been  placed  on  the  seat  by  a  re- 
pairman, in  order  that  it  could  grind  the 
valve  to  its  seat  while  running  in  service. 

Mr.  Bannon  thought  that  the  fourway 
cock  could  advantageously  be  removed 
from  the  plain  triple  valve,  inasmuch  as 
the  handle  on  recent  make  of  valve  is  so 
constructed  that  it  cannot  be  thrown  from 
the  automatic  position. 

Mr.  Cope  informed  the  members  that 
ground  glass  was  used  by  the  VV.  A.  B. 
Co.  to  grind  the  parts  in  the  triple  valve. 

Mr.  Smith  had  used  pumice  stone  with 
good  results  for  grinding  new  slide  valves 
in  a  triple. 

Mr.  Daly  considered  the  fourway  cock 
a  detriment,  inasmuch  as  it  gave  trouble 
from  leakage,  and  recommended  its  re- 
moval. 

Mr.  Best  objected  to  the  use  of  emery 
as  advised  by  the  committee,  and  recom- 
mended the  use  of  ground  glass  in  its 
stead.  Several  members  indorsed  the 
recommendations. 

Discussion  closed. 

At  3.00  P.  M.  a  special  train,  provided 
by  Assistant  General  Manager  J.  W. 
Thomas,  Jr.,  carried  the  members  and 
their  ladies  on  an  inspection  tour  of  the 
N.  C.  &  St.  L.  Ry.  shops,  and  the  several 
switch  and  signal  plants  equipped  with  the 
Thomas  pneumatic  interlocking  device. 


Competent  judges  pronounced  the 
shops  the  most  modern  in  the  country. 
The  surprising  speed  and  accuracy  with 
which  the  switches  and  signals  are  oper- 
ated, and  the  seeming  infallibility  of  the 
apparatus,  speaks  eloquently  of  the  en- 
ergy and  genius  of  the  man  who,  while 
giving  personal  direction  to  the  operation 
of  a  thousand  miles  of  railroad,  finds  time 
to  invent,  devise  and  develop  a  purely 
pneumatic  system  which  rivals  the  speed 
of  electricity  in  long  distance  work  and 
exceeds  it  in  short  distances. 

THURSDAY'S  SESSION. 

Secretary  Kilroy  read  his  report.  At 
the  end  of  the  fiscal  year  there  was 
$1,313-35:  at  the  present  time  there  is 
$1,593-35  in  the  treasury,  and  all  bills  paid. 

Chairman  W.  I.  Steele  then  read  a 
paper  on 

The  Pressure  Retaining  Valve  and  Its  Uses. 

The  paper  treated  in  a  historical  way 
the  evolution  of  the  retaining  valve.  The 
recommendations  of  the  committee  are 
as  follows: 

"On  grades  sufficiently  heavy  for  the 
use  of  retaining  valves,  would  recom- 
mend them  on  all  cars  in  the  train,  re- 
gardless of  whether  the  cars  are  loaded 
or  empty.  When  necessary  to  use  only 
a  portion  of  the  valves,  those  on  the  head 
cars  should  be  used. 

"Trainmen  and  conductors  should  al- 
ways be  instructed  to  turn  up  the  number 
of  retainers  that  the  engineer  wants,  and 
not  what  they  themselves  consider  suffi- 
cient. 

"In  order  to  make  the  retaining  valve 
an  efficient  device  at  all  times,  it  is  neces- 
sary that  the  brake-cylinder  packing  be 
in  good  condition,  pipe  to  valve  tight, 
and  seat  of  valve  clean  and  true. 

"The  percentage  of  grade  on  which  a 
train  can  be  handled  without  the  use  ol 
retainers  cannot  be  definitely  specified. 
Some  engineers  are  much  more  skilful 
than  others;  circumstances  of  the  condi- 
tion of  the  brake,  curves  of  the  road,  etc., 
have  to  be  taken  into  consideration.  As 
the  retaining  valve  is  a  portion  of  the 
equipment  which  can  be  used  at  will,  its 
use  must  be  left  discretionary  with  the 
men  handling  the  train. 

"On  engines  the  retainer  should  be  lo- 
cated in  the  cab  on  the  right  side  within 
easy  reach  of  the  engineer.  On  tender, 
on  left  side  near  the  top  of  the  tank,  just 
in  rear  of  the  grab-iron. 

"It  is  the  consensus  of  opinion  that  the 
weighted  valve  adjusted  to  retain  15 
pounds,  with  a  Jjj-inch  opening  for  full 
release,  and  1-16-inch  opening  when  the 
valve  is  in  operation,  is  better  adapted  to 
meet  all  requirements  than  any  other 
form  of  valve  that  has  come  under  the 
observation   of  your   committee." 

Mr.  Goodman  said  that  a  number  of  the 
locomotives  on  the  Northern  Pacific 
Railway  were  equipped  with  retaining 
valves  on  the  drivers  and  tender,  but  as 
vet  the  service  had  been  so  limited  that 


he  could  not  furnish  any  important  data. 
He  believed  in  the  practice  to  a  certain 
extent,  but  preferred  to  wait  for  further 
developments  before  discussing  the  mat- 
ter further. 

Mr.  Decker  thought  especial  attention 
should  be  given  the  retaining  valve  by 
trainmen  on  both  freight  and  passenger 
trains.  On  the  Southern  Pacific  grades 
all  retaining  valves  are  used. 

Mr.  Hedendahl  stated  that  on  the  heavy 
grades  of  the  Union  Pacific  road  all  re- 
taining valves  were  used.  On  gentle 
grades  only  a  certain  proportion  as  were 
necessary  to  hold  the  train  were  used. 

A  member  asked  if  it  would  not  be  ad- 
visable to  change  the  size  and  shape  of 
the  port  in  the  retaining  valve,  to  prevent 
the  entrance  of  insects  which  build  their 
nests  therein  to  the  detriment  of  the  op- 
eration of  the  brake. 

Mr.  F.  B.  Farmer  believed  that  the  ail- 
ment as  cited  by  the  member  did  not  exist 
to  a  sufficient  degree  to  warrant  any 
change  in  the  construction  of  the  valve. 

Mr.  John  A.  Hill  expressed  a  belief  that 
the  retaining  valve  could  be  advan- 
tageously used  to  hold  the  slack  of  the 
train  bunched  at  water  tanks  and  other 
accurate  stops. 

Mr.  Fredericks  stated  that  in  the  Balti- 
more tunnel  brakemen  were  accustomed 
to  use  several  retaining  valves  on  the  head 
end  of  long  freight  trains  to  hold  the  slack 
bunched. 

Mr.  Sherwood  said  it  was  the  practice 
with  his  division  on  the  Northern  Pacific 
Railway  to  use  all  retaining  valves  on 
heavy  grades. 

Mr.  Frazier  thought  that  the  number 
of  retaining  valves  to  be  used  should  be 
dictated  by  the  engineer,  except  on  heavy 
grades,  where  all  valves  should  be  used. 

Mr.  Nellis  thought  the  use  of  retaining 
valves  on  engines  and  tenders  would  be 
advantageous  to  assist  in  making  accurate 
stops  by  holding  the  slack  of  the  train 
bunched,  and  asked  the  members  to  make 
experiments  and  note  results. 

The  discussion  was  closed  and  paper 
accepted. 

•  The  report  of  the  Auditing  Committee 
was  presented  and  accepted. 

Chairman  W.  H.  Durant  then  read  the 
report  of  the  committee  on 

Foundation  Brake  Gear  for  Locomotive 
Tenders. 

The  paper  was  complete.  It  began 
with  the  early  and  defective  forms  and 
gradually  proceeded  to  the  latest  and  best 
type.  The  paper  was  well  illustrated. 
Following  are  extracts  from  the  paper: 

"Electricians  would  be  blind,  indeed, 
to  install  expensive  and  efficient  dynamos 
in  a  generating  plant,  and  then  provide  a 
faulty  system  of  transmission  by  which 
the  electric  energy  would  be  almost  or 
totally  lost  before  reaching  the  destina- 
tion where  it  was  intended  to  serve  a  use- 
ful purpose.  The  generators  may  possess 
a  high  efficiency,  the  motors  may  be 
equally  efficient,  and  the  lamp  circuit  may 
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be  practically  perfect,  but  the   plant   will 
be  an  expensive  failure   if  the  means  of 
transmission  is  faulty  to  the  degree  men 
tioned. 

"The  above  cited  faulty  system  of  elec- 
tric transmission  of  energy  has  an  analogy 
in    the    process    frequently    employed    in 
applying    air  brakes  to  locomotive  ten 
ders. 

"Lost   travel   is   one   of    the     dead 
enemies  to  effective  brakes. 

"A  strong,  rigid  metallic  brake  beam 
is  manifestly  preferable  to  any  form  of 
wooden  beam;  but  a  well-trussed  wooden 
beam  is  certainly  more  desirable  than  a 
poor  metallic  beam.  The  name  "metal- 
lic" does  not  always  imply  superiority 
over  a  wooden  beam.  A  successful 
metallic  beam  is  one  whose  deflection 
under  a  maximum  load  is  not  consider- 
able, and  one  which  will  withstand  the 
hard  knocks  of  service. 

"Perhaps  the  better  way  to  determine 
the  real  value  of  the  various  metallic 
beams  is  to  observe  which  type  most 
largely  contributes  to  the  scrap  heap. 

"It  can  be  safely  said  that  greater  free- 
dom from  slid  flat  wheels  is  had  under 
tenders  than  under  cars,  and  is  princi- 
pally due  to  the  fact  that  the  load  carried 
by  the  tender  is  greater  in  propor- 
tion to  the  weight  braked  than  any 
vehicle  in  the  train.  Another  rea- 
son is  because  the  foundation  brake 
gear  on  many  tenders  forms  such  a 
faulty  medium  for  transmission  of  power 
from  the  piston  to  the  brake  shoes,  that  it 
is  impossible  to  obtain  but  a  very  mod- 
est brake  force,  to  say  nothing  of  the 
much  higher  force  required  to  skid  the 
wheels. 

"It  is  a  conviction  of  the  committee 
that  almost  the  entire  number  of  slid  flat 
wheels  removed  from  locomotive  tenders 
can  be  traced  to  faultily  constructed  foun- 
dation brake  gear." 

Mr.  Kidder  complimented  the  commit- 
tee on  its  able  report,  and  urged  that 
every  air-brake  man  should  bring  the  pa- 
per to  the  notice  of  those  officials  having 
under  them  the  equipment  of  tenders  with 
brakes. 

Mr.  Hutchins  stated  that  many  drafts- 
men equipping  locomotive  tenders  with 
brakes  were  accustomed  to  figure  the 
leverage  in  an  erroneous  fashion,  which 
gave  undue  pressures. 

Mr.  Durant  cited  an  instance  of  where 
a  short  coupling  at  the  rear  of  the  tender 
had  caused  the  rear  of  the  tender  to  be 
lifted  to  a  degree  which  relieved  the  rear 
truck  of  some  of  the  weight  it  usually 
carried,  and  flat  wheels  resulted. 

Mr.  Dow  stated  that  he  had  made  ex- 
tensive experiments  with  high  total  lever- 
age on  tenders,  and  was  somewhat  sur- 
prised to  find  that  as  high  as  14.6  could  be 
advantageously  used  where  the  brake 
shoes  were  hung  about  13  inches  from  the 
rail.  He  also  believed  that  100  per  cent, 
of  the  light  weight  of  the  tender  should 
be  used  as  braking  force. 


Mr.  Pratt  believed  that  [1 0  per  cent, 
brake  power  could  be  safely  employed, 
Id-  had  observed  that  on  a  certain  lendei 
on  his  road  a  steam  braki  had  been  ap- 
plied  which  braked  to  12.3  per  cent,  ol  the 
li^'lit  weight  of  thi  tender  with  no  bad 
n-Mills. 

Mr.  Kidder  urged  thai  an  espei  ial  care 
be  taken  in  selecting  brake  beams,  and 
cited  an  instance  where  wooden  beams 
had  been  double  trussed  and  gave  almost 
1  ,  much  deflection  as  the  plain  beam. 

Mr.  Conger  has  been  employing  too 
per  cent,  brake  power  for  the  last  five 
years,  and  all  tenders  on  his  road  arc 
equipped  with  brake  gears  of  the  equa- 
lized form. 

Discussion  was  closed,  report  ai  1 
and  committee  discharged  with  thanks. 

The  roll  was  then  called,  and  108  mem- 
bers were  present. 


idem,   M.    i 
President,  VV.  F.  Brodnax;  Second  Vicc- 
1'resident,    k.    II.    Blackallj   Third   Vicc- 
dendahl.     Executive 
littee— E  .VV.   Pratt,   Robert   Cory. 
1.    II.    Brown.     The    Press   and    Printing 
ittee  '■■■-!    appointed  as  follows:  S. 
1).    Hutchins.   W.    F.     Brodnax,    F.    B. 
ner. 
The  convention  then  adjourned. 
A    tally-ho   trip,    which    had     been    ar- 
ranged  in   the   morning    for    the  ladies, 
brought   up   at    the   capitol    at   I    o'clock 
sharp,  and   a   group   photograph    of    the 
members  and  ladies,  on  the  south  steps 
of  the  capitol,  was  taken. 

At  3.30  P.  M.  two  special  coaches  were 
attached  to  the  regular  train,  carrying 
more  than  one  hundred  air-brake  excur- 
sionists to  Chattanooga.  Arriving  at  9.30 
P.  M  .  the  members  found  arrangements 


CHESATEAKE   &    OHIO    AIR-BRAKE   INSTRUCTION  CA1 


The  Committee  on  Thanks  submitted 
their  report,  and  voted  especial  thanks  to 
the  railroad  companies  for  their  kindness 
in  providing  members  with  proper  trans- 
portation to  attend  the  Nashville  Conven- 
tion. Especial  thanks  were  tendered  to 
J.  W.  Thomas,  Jr.,  Assistant  Manager  of 
the  N.  C.  &  St.  Louis  Ry. 

The  report  was  accepted  and  the  com- 
mittee discharged. 

The  paper  on  signals  which  had  been 
placed  on  trial  for  a  year  at  the  Boston 
Convention,  was  rejected. 

After  considerable  discussion  on  the 
question  of  the  Air-Brake  Association 
and  the  Traveling  Engineers'  Association 
becoming  more  closely  allied  and  meeting 
at  the  same  place,  one  closely  following 
the  other,  the  proposition  was  made  that 
the  Traveling  Engineers  should  change 
their  time  of  meeting  to  that  of  the  Air- 
Brake  Men.  and  that  the  latter  should  be 
permitted  to  meet  first. 

Baltimore  was  selected  for  the  next 
meeting.  The  election  of  officers  was  as 
follows: 


made  for  their  accommodation  at  the 
Read  Hotel. 

After  an  early  breakfast  the  party  was 
taken  by  carriages  and  tally-ho's  to  the 
National  Cemetery.  Missionary  Ridge  and 
Chickamauga  battlefield.  Up  the  almost 
perpendicular  incline  plane  the  excur- 
sionists proceeded  to  the  battleground 
on  Lookout  Mountain.  Arriving  at  the 
top.  a  most  beautiful  panorama,  and  one 
worth  traveling  many  miles  to  see,  was 
presented  to  the  pleased  and  appreciative 
party. 

After  a  hurried  dinner,  the  two  special 
coaches  containing  the  excursionists 
attached  to  the  regular  train  at  1.30 
P.  M..  and  the  party  returned  to  Nash- 
ville, from  where  they  dispersed  for  their 
homes — some  to  the  Pacific  coast  States, 
some  to  the  Atlantic  coast  States,  some 
to  the  States  on  the  Mexican  Gulf  coast. 

some  to  the  shores  of  the  Great  Lakes 

and  the  vote  was  unanimous,  that  the 
Fourth  Annual  Convention  of  the  Air- 
Brake  Association  had  been  a  success. 
both  in  a  business  and  social  way. 
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C.  &  0.  Instruction  Car. 

Editors: 

The  subject  of  air-brake  instruction  is 
a  very  live  one  down  this  way.  The 
officials  of  our  roads  spare  no  pains  to 
make  it  successful.  In  order  to  do  the 
work  in  as  systematic  a  manner  as  pos- 
sible, there  has  just  been  completed  and 
placed  in  service  an  instruction  car  that 
we  consider  one  of  the  best  in  the  coun- 
try. It  is  not  as  large  nor  as  elaborate  as 
some  instruction  cars,  but  is  arranged  in 
what  we  consider  the  best  serviceable 
manner. 

The  car  was  built  at  the  Richmond 
shops  of  this  company,  under  the  personal 
supervision  of  Mr.  Morris,  S.  M.  P.,  and 
Mr.  Lloyd,  M.  M.,  who  spared  no  pains 
to  make  the  car  an  efficient  one  in  every 
way.     It  is  50  feet  Ions  over  sills,  and  has 


the  travel  may  be  adjusted  to  any  given 
point.  The  sectional  plain  triple  is 
operated  in  tandem  with  the  driver-brake 
triple. 

I  iii  the  opposite  side  of  the  car  are  the 
sectional  quick-action  triple,  brake  valve, 
governor,  signal  valves,  air  pump,  and  a 
ectional  Monitor  injector  and  Nathan 
double  feed  lubricator,  on  which  instruc- 
tions are  given  after  the  regular  air  brake 
instruction. 

The  pipe  work  for  the  freight  train  is 
all  under  the  floor,  and  is  left  uncovered 
that  we  may  be  able  to  get  at  it  in  case 
of  a  leak.  The  pipe  work  for  the  signal 
line,  overhead,  is  a  duplicate  of  the  train 
line,  only  on  a  smaller  scale.  We  have 
the  full  40  feet  length  of  pipe  for  each 
freight  car,  and  very  close  to  60  feet  for 
each  passenger  car. 


C.  &  O.  INSTRUCTION  CAR. 


the  standard  passenger-car  framing,  with 
the  addition  of  solid  trussing  below  the 
belt  rail.  The  space  in  between  trusses 
is  filled  in  with  pine  blocking,  glued  and 
screwed  solid. 

In  the  arrangement  of  the  brake  appara- 
tus inside  of  the  car,  the  general  plan  of 
the  Southern  instruction  car  was  followed, 
but  such  points  as  we  feared  might  prove 
weak  were  strengthened.  The  sixteen 
freight  brakes  are  fastened  to  the  two 
sides  of  the  car,  eight  on  each  side,  by  a 
rack  which  may  be  described  as  a  half  of 
the  usual  rack  found  in  a  number  of  in- 
struction cars.  Three  uprights  of  T-iron 
are  fastened  to  the  framing  of  the  car  at 
the  top  by  lag  screws,  and  to  feet  at  the 
bottom,  which  latter  are  bolted  through  to 
clamps     across     the     sills.       Horizontal 

pieces  of  H  x  3  incn  Aat  iron  are  used  to 
secure  the  brakes  to.  On  one  side  of  the 
car,  between  the  first  freight  brake  and 
the  main  reservoir,  are  the  usual  driver, 
tender  and  passenger-car  brakes,  with 
straps  from  the  cylinder  heads  by  which 


The  boiler  which  supplies  the  power  for 
operating  the  air  pump  and  heating  the  car 
is  of  the  upright  tubular  type,  and  was  built 
for  the  car  by  Mr.  Lloyd.  It  more  than 
supplies  the  amount  of  steam  required. 
It  is  fed  by  a  Nathan  automatic  No.  36 
injector,  which  is  eminently  suited  to  the 
work.  The  coal  bin  is  on  the  right  and 
the  water  tank  on  the  left  of  the  door  as 
the  car  is  entered.  The  water  tank  carries 
an  ample  supply  for  three  days. 

Entering  at  the  machinery  end  of  the 
car,  the  boiler  will  be  noticed  occupying 
a  position  immediately  over  the  center 
plate  of  the  truck,  with  the  coal  bin  and 
water  tank  as  mentioned.  Passing  around 
the  boiler  to  the  left,  we  see  the  view  pre- 
sented in  photograph  No.  I.  The  view 
No.  2  is  looking  from  the  same  end  of  the 
car,  from  the  opposite  side  of  the  boiler. 
No.  3  is  looking  from  the  door  between 
the  office  and  instruction  room  m  the 
direction  of  the  boiler,  showing  the  water 
tank  on  the  right  side  of  the  picture  and 
the  coal  bin  on  the  left. 


At  the  other  end  of  the  car  is  a  very 
comfortable  office  fitted  up  with  a  large 
double  berth  and  desk.  The  usual  tell- 
tale gages  occupy  their  proper  place  in 
this  end. 

In  addition  to  the  apparatus  mentioned, 
a  complete  working  model  of  the  Safety 
Car  Heating  and  Lighting  Company's 
standard  system  of  car  heating  forms  part 
of  the  equipment.  Instructions  are  given 
on  this  to  the  employes  having  any  con- 
nection with  the  heating  of  trains. 

The  men  are  admitted  to  the  car  in 
classes  of  eight  or  ten.  The  engineer's 
instruction  starts  promptly  at  8  A.  M. 
This  lasts  until  10,  and  an  examination 
follows  until  about  noon.  The  firemen 
are  instructed  and  examined  with  their 
engineers,  and  the  brakemen  with  their 
conductors  in  the  afternoon.  Special 
classes  are  arranged  for  the  inspectors 
and  machinists  employed  on  air-brake 
work. 

A  certificate  is  issued  to  each  man,  the 
instructor  retaining  the  stub,  and  a  re- 
port is  made  to  the  superintendent  and 
general  superintendent  as  to  each  man's 
record.  In  addition  to  this,  a  separate 
record  of  each  man  is  kept  in  the  car, 
showing  his  first  rating,  his  highest  rat- 
ing, and  the  number  of  visits  he  makes  to 
the  car.  By  this  means  each  man's  record 
can  be  seen  at  a  glance,  and  it  can  be  seen 
whether  he  is  progressing,  remaining  sta- 
tionary, or  whether  he  is  going  back- 
ward. 

The  car,   in   going   over  the  road,   not 
only  stops  at  the  principal  points,  but  at 
every    point    where    men    lie    over    long 
enough  to  take  a  course  of  instruction. 
W.  P.  Huntley,  Jr., 
Air-Brake  Instructor,  C.  &  O.  R.  R. 
Richmond,   \'a. 

iii 

Growing  Interest  in  Air  Brakes. 

The  importance  of  a  thorough  post- 
ing on  air  brakes  is  daily  becoming  more 
generally  appreciated.  Several  roads  have 
decreed  that  a  fireman  who  cannot  pass  a 
satisfactory  examination  on  air  brakes 
shall  not  be  an  eligible  candidate  for  pro- 
motion. Other  roads  require  all  men 
seeking  employment  in  road  service  to 
pass  the  air-brake  examination.  One 
large  road  gets  good  results  in  requiring 
their  men  to  pass  annual  examinations, 
and  as  this  interesting  time  approaches, 
some  tall  hustling  is  done  by  those  who 
have  permitted  themselves  to  grow  rusty. 

iii. 

The  astonishing  statement  is  made,  but 
borne  out  by  facts,  that  the  difference  of 
one  mill  per  ton  per  mile  on  freight  car- 
ried by  all  railroads  in  the  United  States, 
makes  a  difference  in  the  revenue  of 
eighty  millions  of  dollars.  It  is  the  care- 
ful watching  of  the  tenth  part  of  a  cent 
that  brings  profit  to  the  transportation 
companies,  and  it  is  no  wonder  that  the 
holders  of  railway  stock  are  anxious  for 
some  legislation  which  will  enable  them  to 
receive  some  return  for  their  investment. 
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Nashville  Convention  Items. 

M.  E.  McKec  was  re-elected  president. 

One  hundred  and  eight  members  an- 
swered roll  call. 

The  papers  read  were  uniformly  good. 
Look  out  for  the  proceedings. 

The  Nashville  convention  was  unani- 
mously voted  even  a  greater  success  than 
ks  predecessors. 

The  new  association  badge  easily  be- 
came a  prime  favorite.  It  is  free  to  mem- 
bers. 

The  traveling  engineers  say  "Barkis  is 
willin'."  the  air-brake  men  are  agree- 
able, and  so  it  looks  as  though  the  two 
associations  will  come  together  next 
year. 

The  doubling  of  Secretary  Kilroy's 
salary  was  a  popular  and  commendable 
act,  demanded  by  the  rapid  growth  of  the 
association  and  the  consequent  increased 
duties  of  the  office. 

An  excellent  programme  for  the  amuse 
ment  of  attending  members  was  furnished 
by  the  committee  on  arrangements.     The 
credit   for  the   pleasure   trips  and   excur- 
sions belongs  entirely  to  J.W.Thomas,  Jr. 

The  new  air-brake  instruction  car  just 
built  by  the  N.,  C.  &  St.  L.  Ry.,  and 
placed  on  exhibition  during  the  conven- 
tion, is  generally  admitted  to  be  the  best 
designed  and  one  of  the  finest  ever 
built. 

Considerable  matter  has  been  crowded 
out  of  the  air-brake  department  this 
month  by  the  report  of  the  proceedings 
of  the  Air-Brake  Convention,  at  Nash- 
ville, which  will  appear  in  our  next 
issue. 

One  of  the  most  notable  features  of  the 
Nashville  convention  was  the  cheerful- 
ness and  alacrity  with  which  the  railway 
officials  granted  requests  of  members 
for  transportation  to  attend  the  conven- 
tion. 

Rumor  has  it  that  Messrs.  Frazer, 
Hutchins  and  Decker  refused  to  risk  their 
avoirdupois  in  making  a  descent  of  Look- 
out Mountain  via  the  steep  incline  plane, 
and  that  they  walked  down  a  bridle  path 
in  the  rear  of  the  mountain. 

$i ,3'3-35  >s  the  amount  reported  by  the 
secretary  in  the  air-brake  men's  treasury 
at  the  end  of  the  fiscal  year.  At  the  ad- 
journment of  the  Nashville  convention 
$280  additional  was  collected,  making  a 
total  of  $1,593.35,  with  all  bills  paid; 
quite  a  creditable  showing  for  so  young  an 
organization. 

Of  the  many  railway  officials  wdio  have 
been  pleased  to  encourage  the  work  of 
the  Air-Brake  Association,  there  is  none 
held  in  higher  admiration  and  esteem  of 
the  air-brake  men  than  that  compact 
little  bundle  of  energy  and  ability  which 


constitutes  the  make-up  of  J.  W,  Tho 
Jr.,  assi  tant   general  manager  of  the  N., 
C.  &  St    I.    Ry, 

QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(.73)  J-  McG.,  Covington,  Ky.,  writi 
Please  give  a  •!•  .  1  iption  ol  thi  "<  >dd' 
Brake  and  its  mechanism,  A. — We  know 
of  no  brake  of  this  name.  Odd  brakes, 
because  of  their  difference  from  standard 
forms,  arc  frequently  referred  to  in  in- 
stances where  they  interfere  with  the 
operation  of  the  latter  kind. 

(74)  E.  H.  G.,  Carlisle,  Pa.,  asks: 
Why  is  it  that  the  air  cylinder  of  the 
air  pump    sometimes   gets   very   hot?      I 
have  heard  of  it  acting  in  this   manner. 


I.  01jje< 
11  made,  on  .1' 
count  of  a  belief  thai  brakes  on  the  Icad- 
uck  would  interfere  with  the  engine 
going  around  curves;  but  inasmuch  that 
the  brake  is  contained  on  the  truck,  this 
argument  is  weak  and  without  founda- 
tion. This  is  proven  by  the  fact  that  the 
fastest  trains  in  the  country  are  equipped 
with  engine  truck  brakes. 

177)  F.  E.  M.,  Jacksonville,  111.,  writes: 

Which   should   be   the    p 
1  J  ndlc,   running  or  full     re- 

lease, while  backing  a  passenger  train 
into     1  with    train    men    handling 

brakes  fron  <i  of  the  train?     A. — 

Both  positions  are  used  with  apparent 
good  results.  When  departing  from  the 
usual    method    "t    ti  1  r   handling 

the  brakes,  it  is  difficult  to  advise.      I 


C.  &  O.   INSTHTJCTION  CAR. 


A. — In  compressing  air,  heat  naturally 
follows,  unless  some  cooling  means  is 
employed.  Unnatural  heating  is  prin- 
cipally caused  by  restricted  air  passages, 
insufficient  lift  of  air  valves,  leaky  packing 
rings  and  badly  worn  air  cylinder. 

(75)  J-  P-  L.,  Toledo.  O..  asks: 

Are  automatic  air  brakes  used  on  street 
car  lines,  and  if  so,  where?  A. — We  do 
not  know  where  any  are  being  used. 
Quite  a  number  of  straight  air  brakes, 
however,  are  in  operation  on  lines  having 
heavy  trolley  cars.  An  eccentric  on  the 
axle  pumps  the  air.  and  a  brake  valve, 
operated  by  the  motorman,  admits  and 
releases  pressure  from  the  brake  cylinder. 
Cars  on  the  One  Hundred  and  Twenty- 
fifth  Street  line.  New  York,  propelled  by 
compressed  air.  have  straight  air  brakes. 

(76)  L.  E.  B.,  Frankfort,  Ky.,  asks: 
Are   air   brakes   on   the   engine   trucks 

used?  If  not.  why  not?  A. — Truck 
brakes  are  gradually  gaining  headway  and 


ever,  safety  should  be  the  first  considera- 
tion in  any  scheme  employed,  and  we 
would  therefore  advise  the  engineer  to 
place  his  valve  on  lap,  and  turn  over  to 
the  train  men  the  operation  of  the  brakes 
in  the  instance  cited. 
(7S)  A.  A.  S.,  Buda.  111.,  writes: 
In  regard  to  freight  triple  valve  on  a 
passenger  car,  as  mentioned  in  question 
47.  March  number,  please  explain  how 
we  handle  twenty-five  freight  cars  with 
quick-action  triples  and  six  or  eight  pas- 
senger coaches  in  the  same  train.  The 
coaches  are  behind.  We  do  this;  but  why 
do  we  not  break  in  two.  A.— Question 
47  pertains  to  a  freight  triple  on  an 
auxiliary  reservoir.  The  trouble  referred 
to  in  that  question  is  caused  by  putting 
a  triple  on  a  reservoir  not  adapted  to  it. 
and  not  to  working  both  triples  in  the 
same  train.  Both  freight  and  passenger 
triples  are  proportioned  to  their  own 
auxiliary'  reservoirs,  and  will  not  work 
as   advantageously   when   exchanged. 
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Feed-Water  Heaters. 

There  appears  to  be  a  revival  at  pres- 
ent of  the  inventing  of  feed-water  heaters 
for  locomotive  purposes.  This  is  one  of 
the  most  alluring  lines  of  invention  there 
is,  and  it  has  drawn  many  victims  into  a 
net  of  disappointment.  There  is  so  much 
useful  work  in  the  shape  of  fire  fanning 
for  the  exhaust  steam  of  a  locomotive  to 
do  that  there  is  not  so  much  heat  to 
spare  for  the  heating  of  feed  water  as 
there  is  with  other  engines.  Those  who 
devote  their  energies  to  devising  ap- 
paratus for  utilizing  the  heat  of  the  ex- 
haust steam  in  feed  water  heating  gen- 
erally overestimate  the  possible  saving. 
Under  the  most  favorable  circumstances 
it  is  not  more  than  5  per  cent.,  and  that 
is  easily  eaten  up  by  the  original  cost  and 
maintenance  of  the  apparatus. 

The  introduction  of  the  feed-water  in- 
jector greatly  lessened  the  value  of  feed- 
water  heaters,  because  care  must  be  taken 
to  prevent  the  feed  water  from  getting  too 
hot  for  being  operated  by  the  injector. 
The  ordinary  injector  cannot  be  depended 
upon  to  work  with  certainty  if  the 
feed  water  is  above  100  degrees  Fahr. 
That  leaves  a  very  small  margin  for  the 
feed-water  heater  to  operate  on.  The 
feed  water  will  average  about  60  degrees 
Fahr.,  so  that  permits  the  feed  \ 
heater  to  add  about  40  heat  units.  A 
heat  unit  is  the  amount  of  heat  required 
to  raise  one  pound  of  water  one  degree 
at  its  greatest  density.  The  amount  of 
heat  needed  to  increase  a  pound  of  water 


erne    degree    at    ..tiler    temperatures    does 
not  vary  materially,  and  so,  for  all  prac 
tical  purposes,  we  may  regard  it  as  con- 
stant. 

Now  let  us  take  a  locomotive  boiler 
which  is  carrying  180  pounds  gage  pres- 
sure, which  is  about  195  absolute  pressure 
above  a  vacuum,  and  rind  the  amount  of 
iu.it  required  to  raise  the  steam  to  that 
pre  ^ure.  The  temperature  of  the  boiling 
point  under  this  pressure  is  379.5  degrees 
Fahr.,  and  that  is  the  temperature  at 
which  the  water  begins  to  boil.  The  in- 
jector having  delivered  the  feed  water  at 
a  temperature  of  ioo  degrees  Fahr.,  279.5 
heat  units  must  be  added  before  the  work 
of  evaporation  commences.  In  the  evapo- 
ration of  water  into  steam  a  great  deal 
of  heat  lias  to  be  expended  in  doing  the 
work  of  tearing  the  molecules  apart. 
which  is  not  shown  by  the  temperature. 
I  he  amount  of  heat  required  to  convert 
a  pound  of  water  at  the  boiling  point  into 
saturated  steam  is  called  the  latent  heat 
of  the  steam.  At  an  absolute  pressure 
of  195  pounds  to  the  square  inch,  the 
latent  heat  of  steam  per  pound  is  843;  so 
that  number  of  units  must  be  added  be- 
fore the  water  is  converted  into  true 
steam. 

To  reach  this  condition,  from  the  feed 
water  we  have  added  40  heat  units,  from 
the  feed-water  heater,  279.5  units  more, 
to  bring  it  up  to  the  boiling  point.  It  is 
really  384.7,  due  to  the  difference  of  heat 
required  to  raise  the  temperature  of 
water  one  degree  at  the  higher  tempera- 
tures; but  that  may  be  ignored.  Then 
we  have  843  heat  units  needed  to  finish 
the  work  of  evaporation. 

The  problem  then  stands:  By  the  heat 
of  the  fire  we  have  put  279.5  +  843  = 
1,125  Heat  units  from  the  boiler  into  the 
work  of  steam-making  and  40  heat  units 
from  the  heater.  By  an  ordinary  problem 
of  arithmetic  we  say,  as  1,122.5  is  to  40, 
so  is  100  to  the  percentage  of  saving 
effected.  A  little  figuring  will  show  the 
saving  in  this  case  to  be  about  zYt  per 
cent. 

The  invention  of  water  heaters  nearly 
always  originates  in  a  fallacy,  or  failure 
to  understand  the  amount  of  heat  that 
has  to  be  expended  in  converting  water 
into  steam.  Several  inventors  of  feed- 
water  heaters  have  argued  to  the  writer 
in   this  way: 

"We  receive  the  feed  water  at  a  tempera- 
ture of  about  60  degrees  Fahr.,  and  it  has 
to  be  raised  to  the  boiling  point,  which  is 
2T2  degrees  Fahr.  Now.  if  I  can  raise 
the  feed  water  50  degrees  by  means  of  a 
heater.  I  will  save  about  one-third  of  the 
fuel.  If  a  heater  adds  only  20  degrees, 
it  brings  a  gain  which  no  railroad  com- 
pany can  afford  to  ignore.  Let  us  figure 
it  up  on  the  basis  of  putting  only  40  de- 
grees of  heat  into  the  feed  water:  that 
brings  the  temperature  up  to  100  degrees 
Fahr..  and  112  degrees  more  are  required 
to  bring  it  to  the  boiling  point:  a  total  of 
152    degrees    is    required     to     bring    the 


water  from  tender  temperature  to  the 
boiling  point,  and  40  degrees  of  that  have 
been  supplied  through  the  heater,  leaving 
112  degrees  to  be  supplied  by  the  fire. 
The  economical  result  can  be  readily 
calculated  by  the  arithmetic  problem: 
As  112  is  to  40,  so  is  100  to  the  percentage 
of  saving.  In  this  case,  the  saving  is 
found  to  be  over  35  per  cent." 

It  is  needless  to  say  that  people  who 
reason  that  way  are  too  deficient  in 
knowledge  of  heat  problems  to  do  any- 
thing which  is  likely  to  effect  saving. 
Those  who  have  studied  steam  engineer- 
ing in  merely  an  elementary  way  are 
aware  that  when  the  feed  water  has  been 
raised  to  the  boiling  point,  only  about 
one-seventh  of  the  heat  required  for  total 
evaporation  has  been  put  into  the  water. 

If  science  or  invention  shall  ever  pro- 
duce a  practical  injector  that  will  utilize 
part  of  the  exhaust  steam  to  operate  the 
injector,  then  an  important  part  of  the 
heat  now  escaping  by  the  exhaust  steam 
will  be  returned  to  the  boiler.  An  inven- 
tion of  that  kind  will  produce  a  feed- 
water  heater  worthy  of  consideration. 
Under  the  present  condition  of  locomo- 
tive operating,  the  injector  has  killed  the 
utility  of  the  feed-water  heater;  but  there 
was  very  little  margin  of  economy,  even 
when  pumps  were  employed  as  boiler 
feeders. 

About  twenty-five  years  ago,  when 
feed  pumps  were  still  in  use,  a  feed-water 
heater,  patented  by  an  officer  of  the  com- 
pany, was  applied  to  a  locomotive,  which 
the  writer  was  running.  It  was  practi- 
cally the  same  thing  as  Mr.  Barnes  has 
lately  patented,  and  which  is  claimed  in 
this  issue  by  Mr.  A.  S.  Hampton,  and  was 
patented  in  England  about  twenty-five 
years  previously.  Part  of  the  exhaust 
steam  was  taken  through  pipes  and  let 
into  the  tender,  and  it  worked  so  that, 
when  the  water  was  getting  low  in  the 
tender,  it  would  sometimes  reach  almost 
the  boiling  point.  It  was  carefully  oper- 
ated, and  every  effort  made  to  have  it 
become  a  success.  The  engine  was  on  a 
run  which  had  practically  the  same  weight 
of  train  day  after  day.  After  the  heater 
had  been  in  operation  for  about  a  month, 
and  close  attention  devoted  to  the  dif- 
ference of  the  steaming  of  the  engine, 
both  fireman  and  engineer  were  compelled 
to  admit  that  it  seemed  to  make  no  dif- 
ference. The  inventor  came  to  the  engi- 
neer one  day  and  demanded,  "Well,  how 
is  the  heater  working?"  "First  rate," 
was  the  reply,  "it  keeps  the  tank  from 
sweating."  "But  how  about  coal-sav- 
ing?" he  demanded.  "Well,  we  cannot 
see  that  there  is  any  difference."  was  the 
reply,  and  that  was  the  honest  opinion  of 
both  engineer  and  fireman.  Several 
changes  were  afterwards  made  upon  it. 
but  they  never  seemed  to  result  in  re- 
ducing the  quantity  of  coal  required  for 
the  round  trip. 

There  must  have  been  a  slight  saving, 
but  it  was  not  perceptible.  When  the  tank 
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was  newly  filled  up,  it  would  be  nearly  at 
the  water-station  temperature,  and  then 
it  would  slowly  rise  until  perhaps  20  "i 
30  degrees  were  added,  and  as  the  quan 
tity  reduced,  the  temperature  would  some- 
times become  quite  high;  but  the  average 
in.  rease  of  heat  would  seldom  exceed  25 
degrees  for  the  whole  of  the  water  de- 
livered.  That  was  not  sufficient  to  be 
seen  in  the  fuel  consumption.  The  amc 
practice,  in  a  modified  degree,  holds  good 
with  the  tender  water  that  has  to  be  low 
enough  in  temperature  to  be  lifted  by  the 
injector.  At  the'  water  station  it  has 
about  the  same  temperature  as  the  water 
taken  in,  and  the  most  heat  that  can  be 
put  into  it  when  the  tank  is  nearly  empty, 
is  about  40  heat  units  per  pound  of  water. 
The  maximum  temperature  will  come 
when  the  tender  is  nearly  empty,  so  that 
the  average  is  too  low  to  count  for  much 
in  fuel-saving. 

©  O  & 

Product  of  the  Amateur  Locomotive 

Designer. 

The  parties  exploiting  the  Holman 
locomotive  speeding  truck  are  advertis- 
ing the  stock  of  their  company  in  numer- 
ous newspapers  and  claiming  that  the 
invention  is  certain  to  come  rapidly  into 
general  use.  The  effect  of  this  has  been 
that  we  have  received  numerous  letters 
asking  our  opinion  of  the  thing.  We 
propose  answering  the  letters,  and  those 
of  other  inquirers,  in  this  article. 

When  we  first  heard  of  the  Holman 
locomotive  speeding  truck,  we  supposed 
that  it  was  the  invention  of  some  harm- 
less crank  who  did  not  understand  the 
elementary  principles  of  mechanics,  but 
we  now  believe  that  it  has  been,  since  its 
inception,  an  ostentatious  machine  de- 
signed to  allure  unwary  capitalists  into  an 
investment  that  will  be  of  as  much  real 
value  as  the  throwing  of  cold  coin  over 
Niagara  Falls.  The  people  who  are 
misguided  enough  to  invest  money  in 
this  scheme  had  better  make  up  their 
minds  that  burning  their  greenbacks 
would  bring  back  just  as  good  returns. 

The  Holman  truck  consists  of  two  sets 
of  wheels,  three  below  and  two  above 
the  lower  ones,  with  the  drivers  of  the 
engine  resting  upon  and  engaging  with 
the  upper  pairs.  The  wheels  of  the  truck 
are  of  such  size  that  the  engine  advances 
twice  the  distance  that  a  single  revolu- 
tion of  the  drivers  on  the  rail  would 
carry  it.  On  this  account  the  promoters 
claim  that  they  double  the  speed  of  the 
locomotive,  and  that  the  speed  of  all 
trains  can  be  doubled  by  its  use.  If  this 
assumption  were  correct,  a  locomotive 
with  drivers  ten  feet  in  diameter  would 
pull  a  train  up  a  hill  as  easily  as  one  with 
drivers  half  that  size. 

The  Holman  speeding  truck  is  founded 
upon  a  fallacy,  and  does  not  have  the 
meagre  merit  of  novelty  to  recommend  it. 
It  is  the  equivalent  of  a  geared  locomo- 
tive, and  that  was  one  of  the  first  ar- 
rangements tried  in  this  country  for  the 


1  hi  mission  of  the  power  from  the 
ders  to  the  driving  wheels,  I  liree  of  the 
down  in  oui  1 1 1  torical  L'hart 
No.  2,  published  in  the  February  num- 
ber, were  geared,  and  all  the  early  Balti- 
more &  Ohio  locomotives  wen-  built  in 

that  way.  The  arrangement  was  aban- 
doned becausi  it  was  expensive  to  keep 
in  repair  and  increased  the  internal  fric- 
tion of  the  engine.     All  others  wdio  tried 

that     plan    aband d    it    for    the 

reason. 

We  do  not  believe  that  the  Holman 
Locoin  ■  ing    Truck    Company 

are  anxious  to  push  their  device  upon 
the  attention  of  railroad  men.  It  is 
capitalists  they  are  alter,  and  railroad 
men  have  seen  too  many  monstrosities, 
called  locomotives,  which  mad.  a  brief 
noise  and  then  disappeared,  to  be  taken 
in  with  this  newest  candidate  for  failure. 
All  well-informed  men  are  familiar  with 
the  history  of  the  Fontaine  locomotive, 
an  affair  with  two  sets  of  driving  wheels 
set  one  above  the  other — a  frictional 
geared  engine  just  like  the  Holman,  but 
with  one  tier  less  of  wheels.  That  engine 
had  a  brief  career  on  the  Canada  Southern 
in  1S81.  but  it  never  did  any  useful  work. 
The  next  amateur  production  was  the 
Shaw  four-cylinder  locomotive,  which 
was  urged  upon  railroad  men  as  prob- 
ably no  other  patented  locomotive  was. 
It  got  many  fair  trials  to  show  what  it 
would  do,  but  its  performance  never  com- 
mended it  for  adoption.  While  the  Shaw 
was  under  trial  the  Coventry  return  tubu- 
lar boiler  locomotive  made  a  bid  for 
popular  favor,  and  was  thoroughly  tried, 
with  the  result  that  it  soon  was  converted 
into  the  common  form. 

Something  like  what  might  be  called  a 
rival  in  high  claims  to  the  Holman  ap- 
peared in  New  Jersey  seven  or  eight 
years  ago,  and  was  called  the  Raub  cen- 
tral power  locomotive.  The  people  who 
exploited  this  engine  claimed  it  would 
run  100  miles  an  hour,  although,  on 
actual  trial,  a  tenth  of  that  speed  was  its 
limit.  They  made  a  great  stir  to  obtain 
subscriptions  to  the  stock,  and  pretended 
that  immense  works  were  going  to  be 
erected  at  various  places  for  the  build- 
ing of  the  locomotives:  but  the  whole 
thing  ended  in  smoke,  as  the  Holman  is 
certain   to  do. 

The  only  rational  claim  made  for  the 
Holman  speeding  truck  is.  that  it  dis- 
tributes the  weight  lightly  over  a  long 
wheel  base.  In  order  to  obtain  this 
small  advantage,  the  inventor  proposes 
to  add  ten  extra  axles,  twenty  additional 
wheels  and  all  the  necessary  appliances  to 
hold  them  in  place.  Every  designer  of 
machinery  who  knows  his  business  labors 
to  reduce  the  moving  parts  to  the  smallest 
possible  number.  If  there  is  any  kind 
of  a  machine  where  restriction  of  parts 
and  simplicity  of  mechanism  are  espe- 
cially essential  to  success,  it  is  in  railroad 
rolling  stock.  Yet  this  amateur  locomo- 
tive   designer    proposes    to     more    than 


double    the    parts    of    the    running    gear 
which  are   most  troublesome   to  f.' 
repair. 

If  this  engine,  with   its  high 

.,  could  be  run  safely,  and  should 
it  be  found  practical  to  keep  the  numer- 
ous members  of  the  running  gear  in 
order  without  ruinWs  expense,  there  re- 
still  an  insuperable  obstacle  to 
developing  the  locomotive  on  the  ele- 
vated plane  attempted  in  this  design.  The 
most  powerful  forms  of  locomotives  now 
in  service  that  run  with  their  wheels  on 
the  rails,  have  reached  the  limit  of  their 
capacity  because  the  boilers  are  already 
as  high  as  the  hight  of  bridges  and  tun- 
nels uiil  admit.  The  boiler  is  the  limit 
of  the  capacity  of  a  locomotive,  and  any- 
thing which  restricts  the  size  of  that  re- 
duces the  work  which  the  engine  might 
do  with  a  lower  boiler.  Where  would 
the  Pennsylvania  and  New  York  Central 
express  locomotives  reach  to,  if  the  pres- 
ent mgines  were  mounted  on  the  Hol- 
man truck? 

It  is  hardly  worth  while  to  argue  seri- 
ously about  the  shortcomings  of  the 
Holman  locomotive,  but  our  readers  de- 
mand our  views  about  the  engine,  and 
that  is  our  excuse  for  returning  to  the 
subject. 

$  ••■  $ 

Depriving  Locomotives  of  Tools. 

It  does  not  cost  railroad  companies 
much  nowadays  to  keep  locomotives 
equipped  with  tools,  for  there  is  a  grow- 
ing tendency  to  cut  down  the  small  tools 
to  a  hammer  and  chisel  and  a  monkey 
wrench.  The  wisdom  of  this  cheese-par- 
ing policy  is  doubtful.  Delays  caused  by 
want  of  tools,  when  parts  of  a  locomotive 
have  to  be  taken  down  on  the  road,  soon 
wipe  out  the  saving  that  results  from  the 
decreased  expenditure  for  tools.  While 
on  a  railroad  journey,  a  short  time  ago, 
our  train  was  stopped  between  stations 
by  a  freight  train  in  front.  The  flagman 
said  that  something  was  wrong  with  the 
freight  locomotive.  AVith  other  pas- 
sengers we  walked  forward,  and  found 
that  the  engine  had  a  broken  valve  stem. 
The  engineer  was  hacking  with  a  chisel 
at  a  nut  of  the  rocker  pin  in  order  to  get 
down  the  valve  rod.  The  main  rod  had 
been  taken  down  and  the  big  nut  on  the 
cross-head  pin  had  been  ruined  by  the 
gouging  of  a  cold  chisel.  The  engineer 
did  his  best,  seeing  that  he  had  no 
wrench  that  would  span  these  big  nuts. 
The  extra  time  our  train  was  delayed  was 
not  less  than  half  an  hour. 

Among  the  silly  economies  in  vogue 
at  the  present  time  is  that  of  taking  the 
screw  jacks  away  from  engines.  Screw 
jacks  have  not  to  be  used  much  on  the 
road,  with  the  modern  locomotives  that 
break  down  so  seldom,  but  when  they 
are  needed  they  are  needed  badly  and 
ought  to  be  provided.  A  superintendent 
who  had  ordered  the  jacks  to  be  taken 
off  all  freight  engines  gave  as  his  reason 
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for  so  doing  the  allegation  that  the  jacks 
were  not  powerful  enough  to  lift  heavy 
locomotives.  That  is  certainly  a  fact  of 
the  old  style  of  jack  that  was  designed  to 
help  in  lifting  a  thirty-ton  engine,  but  it 
is  no  reason  why  modern  locomotives 
should  not  be  provided  with  screw  jacks 
or  hydraulic  jacks  powerful  enough  to 
lift  the  engines  in  an  emergency.  In  an 
accident  that  happened  last  month  a 
man  died  under  an  engine  truck  while  the 
train  men  were  jacking  up  the  engine  to 
get  the  poor  fellow  released.  Cases  of 
that  kind  arc,  fortunately,  rare,  but  acci- 
dents often  happen  where  it  is  highly 
important  that  the  use  of  a  powerful  screw 
jack  should  be  within  reach. 

The  policy  that  leads  to  sending  out 
locomotives  without  proper  tools  is 
nearly  always  of  the  narrow,  short- 
sighted species  that  results  in  loss  of 
time,  loss  of  revenue  and  general  annoy- 
ance. 

0       $       ft 

Questions  Suitable  for  Us  to  Answer. 

The  questions  sent  into  this  office  to  be 
answered  in  the  "What  You  Want  to 
Know"  Department  are  becoming  so 
numerous,  that  we  are  not  able  to  spare 
space  in  which  to  answer  nearly  all  of 
them.  We  wish  our  readers  to  under- 
stand that  when  questions  are  sent  in  to 
be  answered,  we  cannot  be  expected  to 
devote  the  investigation  necessary  to  an- 
swer the  questions  properly  unless  they 
will  be  of  interest  to  our  general  readers. 
It  very  often  happens  that  a  man  meets 
with  a  difficulty  in  mechanics,  or  in  the 
operation  of  machinery,  which  applies  to 
himself  alone.  When  questions  of  that 
kind  come  in,  we  do  our  best  to  answer 
them  directly,  but  it  is  imposing  upon 
our  time  in  a  manner  that  is  scarcely  to  be 
expected. 

There  is  another  class  of  questions  that 
we  must  decline  in  future  to  answer,  either 
through  our  columns  or  by  private  cor- 
respondence. They  are  questions  relat- 
ing to  some  specific  subject,  and  are  of 
no  interest  except  to  the  man  who  asks 
them.  To  illustrate:  We  have  on  our 
desk  a  question  relating  to  the  strength  of 
a  special  form  of  truss,  to  be  used  as  a 
brake  beam.  The  party  who  sends  it  has 
invented  a  peculiar  form  of  brake  beam, 
and  thinks  of  getting  it  patented  or  put 
upon  the  market,  and  before  doing  so, 
asks  us  to  calculate  its  resistance.  It  is 
not  fair  to  expect  that  we  should  do  so. 
There  are  mechanical  engineers  in  the 
country,  who  depend  on  business  of  this 
kind  for  a  living,  and  men  having  such 
investigations  to  make  should  apply  to 
the  mechanical  engineers.  That  is  only 
one  of  many  others  that  are  coming  to 
us  continually,  and  we  do  not  think  that 
it  does  justice  to  ourselves,  to  our  readers 
or  to  the  profession  of  mechanical  engi- 
neering, that  we  should  do  the  work  gra- 
tuitously. 

It  is  very  difficult  to  draw  the  line  on 
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questions  that  are  of  an  educational  char- 
acter, and  we  frequently  answer  questions 
that  can  be  found  answered  in  all  engi- 
neering text-books,  or  even  in  school 
arithmetic  books.  It  is  good  practice  for 
people  who  are  of  an  inquiring  disposi- 
tion to  try  and  find  the  means  of  solving 
for  themselves  the  answers  to  their  ques- 
tions. 


Exhaust  from  Air  Pumps  Wasting 
Coal. 

Consistency  is  a  jewel  which  is  not  very 
much  cherished  by  certain  railroad  men. 
For  years  past  there  has  been  constant 
agitation  in  favor  of  saving  a  margin  off 
the  fuel  bills  by  reducing  wasteful  prac- 
tices in  the  use  of  coal.  An  educational 
crusade  has  been  directed  upon  the  en- 
ginemen  and  the  greater  part  of  them  have 
learned  how  to  do  their  work  with  the 
least  possible  waste  of  fuel,  but  we  are 
afraid  that  the  fire  of  scientific  instruction 
has  been  too  low  and  has  missed  heads 
that  are  still  responsible  for  highly  waste- 
ful practices. 

It  must  be  discouraging  to  an  engineer 
or  fireman  who  is  striving  to  make  a  good 
fuel  record  to  listen  as  he  stands  at  a 
station  to  the  safety  valves  screaming 
pounds  of  waste  every  minute,  and  to  know 
that  the  exhaust  steam  from  the  air  pump 
puffing  through  the  smokestack  is  stimu- 
lating the  fire  to  greater  exertions  in 
steam  making.  There  are  roads  where 
sights  of  this  kinds  are  to  be  witnessed 
every  day  and  at  the  same  time  all  the 
officials  of  the  mechanical  department  are 
urging  upon  the  enginemen  the  necessity 
for  greater  care  in  the  use  of  fuel.  It 
appears  to  us  that  many  of  the  men  at 
the  head  of  railroad  motive  power  depart- 
ments have  not  yet  learned  that  the  ex- 
haust steam  from  the  air  pump  can  be  dis- 
posed of  quietly,  in  such  a  way  that  it 
exerts  no  fanning  of  the  fire.  In  Europe, 
the  practice  is  general  of  providing  a  sep- 
arate exhaust  pipe  for  the  air  pump  and 
securing  it  outside  of  the  smokestack. 
That  plan  has  several  objectionable  fea- 
tures. A  much  better  arrangement  is  in 
use  on  many  of  our  railroads  and  consists 
of  leading  the  exhaust  from  the  air  pump 
into  the  main  exhaust  pipe.  Others  use  a 
separate  nozzle  for  the  air  pump  exhaust, 
but  enlarge  it  and  the  pipe  sufficiently  to 
permit  the  steam  to  escape  at  a  tension 
too  low  to  act  as  a  blower,  and  a  few  roads 
turn  the  exhaust  steam  into  the  water 
tank. 

No  ordinary  American  mechanic  would 
encounter  much  difficulty  in  devising 
means  to  dispose  of  this  exhaust  steam 
harmlessly  if  he  were  only  encouraged  to 
do  so.  It  is  high  time  that  this  encour- 
agement was  given.  Our  impression 
is  that  leading  the  steam  from  the 
air  pump  into  the  main  exhaust  pipe 
is  the  best  plan  for  it  helps  to 
heat  the  cylinders  before  the  engine 
starts. 


BOOK  NOTICES. 

"The    Materials     of    Construction."      A 
Treatise  for  Engineers  on  the  Strength 
of  Engineering  Materials.     By  Profes- 
sor J.  B.  Johnson,  C.  E.    John  Wiley  & 
Sons,  New  York.    Price  $6. 
This  is  a  book  of  787  pages,  6x9  inches, 
profusely  illustrated  with  a  great  variety 
of  line  and  half-tone  engravings.    A  great 
deal  has   been   written   and   said   of   late 
years  concerning  materials   of  construc- 
tion, but  there  has  hitherto  been  no  com- 
prehensive work  which  could  be  used  as 
a  book  of  reference,  with  a  likelihood  of 
finding  all  the  information  required.  Pro- 
fessor Johnson  appears  now  to  have  suc- 
ceeded in  collecting  in  one  work  all  the 
reliable  data  concerning  engineering  ma- 
terial that  have  been  collected  by  the  en- 
gineering world.     He  has  grouped,  ana- 
lyzed and  summarized  nearly  all  the  work 
done,  both   at  home   and  abroad,   in  the 
direction   of   established    fixed    laws    and 
principles  in  the  realm  of  the  strength  of 
materials.    Professor  Johnson  has  for  the 
last  twelve  years  conducted  the  index  of 
current    engineering    literature     for     the 
"Journal  of  the  Association  of  Engineer- 
ing  Societies,"   and    in   connection   with 
that    work    he    received    nearly    all    the 
regular   engineering  publications  of    the 
world,  besides  several  reports  giving  the 
results  of  special  investigations.    He  ap- 
pears to  have  made  remarkably  good  use 
of  this  mass  of  information,  and  to  have 
digested   it   thoroughly,   the     results    ap- 
pearing in  the  book.     In  all  cases  where 
possible,   the   results   have    been    shown 
graphically  by  diagrams,  instead  of  in  the 
usual  tabular  form.    It  appears  to  us  that 
no  engineer,  having  to  design  machinery 
or  structures,  can   afford   to   be   without 
this  book.     It  covers  everything  hitherto 
published  concerning  the  strength  of  ma- 
terial, and  gives  a  great  deal  of  informa- 
tion that  formerly  could  be  found  only  in 
scattered  articles. 

"The  Locomotive — Its  Failures  and  Rem- 
edies." By  Thomas  Pearce.  D.  Van 
Nostrand  Company.  Price  $1. 
This  is  a  small  book,  96  pages,  4^2  x  7 
inches,  with  an  appendix  containing  a 
variety  of  plates  and  diagrams.  The  author 
is  an  engine  driver  on  the  Great  Western 
Railway  of  England,  and  his  object  in 
publishing  the  book  was  to  furnish  data 
which  would  enable  engine  drivers  to  pass 
the  examination  which  is  becoming  almost 
universal  in  Great  Britain.  The  informa- 
tion is  given  in  the  form  of  questions  and 
answers,  and  all  the  subjects  dealt  with 
are  explained  in  a  very  intelligent  man- 
ner, and  in  language  that  any  man,  able 
to  read  English,  can  understand.  The 
plates  and  diagrams  in  the  appendix  are 
employed  for  instructing  enginemen  of 
the  relative  positions  of  cranks,  pistons 
and  valves,  and  are  intended  to  instruct 
enginemen  to  find  out  what  position  to 
put  their  engine,  to  make  tests  of  valves 
and  pistons. 
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"Something  about  the  'American    M 
chinist  "  is  the   title  of  a   small   booklet 
published     by     the     American     Machinist 
Publishing     Company,     256     Broadway, 

New  York,  for  the  purpose  of  spreadin 
information  concerning  the  charactei    ol 
that    well-known    publication,      it     co 

tains  a  history  of  the  paper,  which  in  itself 
is  quite  interesting,  ami  has  a  great  deal 
of  information  about  how  technical  papers 
ought  t(^  Ik-  run.  The  information  is 
likely  to  be  particularly  useful  to  advei 
tiscrs.  Persons  interested  in  the  subject 
can  obtain  a  copy  of  the  booklet  b>  a;. 
plying  d  1  the  publishers. 

"The  Black  Diamond  Express"  is  the 
title  of  a  new  quarterly  publication  issue. 1 
by  the  passenger  department  of  the  Le- 
high Valley  Railroad  at  Philadelphia,  for 
the  purpose  of  letting  the  public  know 
about  the  attractions  of  the  Lehigh  Valley- 
Railroad,  and  the  interesting  and  attrac- 
tive places  to  be  seen  along  the  route. 
It  is  got  out  in  first-class  style,  and  illus- 
trated with  very  good  half-tone  engrav- 
ings. The  outside  cover  is  particularly 
striking,  showing  the  "Black  Diamond 
Express"  on  its  way,  the  scenery,  train 
and  passengers  being  shown  in  a  variety 
of  colors. 

We  have  received  the  annual  catalog 
of  the  Purdue  University,  Lafayette,  Ind., 
for  1807-1898.  It  gives  a  brief  history  of 
the  university  and  describes  the  material 
equipment  of  the  institution,  and  gives 
particulars  concerning  the  various  courses 
of  study.  The  conditions  of  admission  to 
the  university  are  given,  and  some  par- 
ticulars about  the  examinations  to  be 
passed.  To  this  is  added  information  con- 
cerning the  expense  of  living  in  Lafay- 
ette. Any  person  interested  in  a  technical 
establishment  which  makes  railroad  in- 
struction a  specialty,  should  send  for  a 
copy  of  this  catalog. 


Doing  Repairs  by  Piece  Work. 

The  practice  of  doing  locomotive  and 
car  repairs  on  the  piece-work  system  is 
steadily  spreading  among  railroads.  There 
is  great  diversity  of  opinion  concerning 
this  method  of  doing  repair  work,  both 
among  those  who  do  the  work  and  those 
who  have  the  supervision  of  it.  In  some 
places  the  work  goes  on  very  satisfac- 
torily, and  there  is  perfect  harmony  all 
round;  in  other  places  there  are  constant 
bickerings  and  heart-burnings,  that  keep 
both  workmen  and  those  in  charge  in  a 
most  uncomfortable  frame  of  mind. 

The  difficulty  of  settling  what  should 
be  paid  for  a  certain  job  is  much  greater 
in  old  work  than  it  is  in  new  work,  and 
it  is  on  this  account  that  most  of  the  dis- 
cord arises.  The  principal  element  of  suc- 
cess in  carrying  on  a  piece-work  system 
of  repairs  is  fair  dealing.  Where  fair  deal- 
ing is  the  guiding  principle  with  the  fore- 
man in  charge,  there  is  no  difficulty  in 
making  the   system   a  success.     When   a 
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happens  that  a  job  takes  double  the-  time 
on  one  engine  oi  cat  ihat  it  would  rei 
in  ordinal  y  casi   .  and  .<  [1  >i  1  man  ol  judg 
meiit  and  just  tendencii     allow     for  that. 
The  over  zealou  n   « ill  hold  the 

workman    to    hi,    pound   ol    flesh,   ami    the 

workman    will    retaliate    by    putting   bad 
work  on  jobs  that  he  can  •  ovi  1  up 

The  functions  "i  a  foreman  are  entirely 
changed  when  a  shop  or  yard  first  begins 
to  do  the  work  on  the  piece  system.  While 
day  work  1  man's  prin- 

cipal business  is  to  see  that  the  nun  have 
sufficient  work  to  do,  and  that  they  keep 
steadily  at  it.  Under  the  contract  system, 
the  foreman  does  not  have  t"  troubli  him 
self  much  about  the  supplj  "I  work,  so 
much  as  the  seeing  that  it  is  performed 
properly.  The  supervision  in  the  new 
style  of  doing  work  is  almost  entirely  in 
the  shape  of  inspection.  Of  course,  the 
company  having  work  done  in  this  way 
has  the  right  to  demand  that  it  will  be 
finished  in  a  workmanlike  shape;  but  there 
is  a  tendency  among  some  inspectors  to 
demand  better  work  from  those  engaged 
on  piece  work  than  they  would  if  the  work 
was  done  under  the  day  system.  This,  of 
course,  is  unfair,  and  leads  to  disputes  and 
hard  feelings. 

The  heads  of  mechanical  departments  of 
railroads  who  desire  to  make  a  success  of 
piece  work  ought  to  see  that  great  care 
and  judgment  are  exercised  in  the  selec- 
tion of  inspectors.  Running  piece  work 
requires  much  more  skillful  management 
than  running  day  work,  and  where  the 
system  is  a  failure  or  unsatisfactory  it  may 
safely  be  concluded  that  a  system  of  fair 
dealing  does  not  prevail. 

®     ®     i 

Large  and  Small  Nozzles. 

There  has  been  so  much  said  of  late 
years  in  favor  of  keeping  the  exhaust  noz- 
zles of  locomotives  as  large  as  possible, 
that  the  letter  in  our  correspondence  de- 
partment, asserting  that  lubricating  oil 
can  be  saved  by  the  use  of  small  nozzles, 
will  sound  like  a  piece  of  heresy. 

We  believe  that  the  agitation  in  favor 
of  large  nozzles  has  done  a  great  deal  of 
good,  for  the  simple  reason  that  there  was 
a  great  tendency  a  few  years  ago  to  choke 
down  the  exhaust  of  locomotives,  so  that 
the  engine  suffered  chronically  from  back 
pressure  in  the  cylinders.  It  does  not. 
however,  follow  that  a  large  nozzle  is  al- 
ways conducive  to  steam  economy,  ii  a 
nozzle  is  so  large  that  there  is  diffieulty  in 
maintaining  the  pressure  of  steam,  the  en- 
gine will  not  operate  so  economically  a. 
it  would  do  with  a  smaller  nozzle.  The 
only  advantage  of  a  large  nozzle  is  that  it 
prevents  the  action  of  the  exhaust  from 
cutting  the  fire  more  than  what  is  neces- 
sary.    Within  certain  limits,  a  small  noz- 
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have  repeatedly 
in  this  direction,  and  it  was  found 
that  less  steam,  per  horse  power,  was  re- 
quired when  a  medium  sized  nozzle  was- 
used  than  with  one  that  was  very  large. 
It  is  quite  safe,  however,  as  a  general  prin- 
ciple, to  advocate  the  use  of  large  n< 
because  infi  and  bad  weather  arc 

constantly  bringing  about  cond  H" 
induce   the   engincman   to   call    lor    small 
no     li 

§     §     & 

Good  Boiler  Staying. 

A  fiat  surface  on  the  sides  of  the  wagon- 
top  sheet  of  a  boiler  is  looked  upon  by  the 
boiler-maker  as  an  inexcusable  construc- 
tion, if  there  is  any  possible  means  ot 
making  the  sheet  cylindrical.  There  has 
been  one  instance  brought  to  our  atten- 
tion, however,  which  would  seem  to  indi- 
cate that  exceptions  occasionally  occur, 
and  this  one  appears  to  come  under  the 
latter  head,  when  passed  upon  in  the  light 
of  its  exceptional  endurance. 

The  case  in  point  is  an  eight-wheel  en- 
gine on  the  New  York,  Ontario  &  West- 
ern Railway.  This  engine  has  a  roof 
sheet  with  a  pronounced  flat  on  the  sides, 
which,  after  nine  years'  service,  has  had 
only  three  staybolts  replaced.  The  stresses 
tending  to  cause  the  sheet  to  assume  a 
circular  form  were  provided  for  by  a 
closer  pitch  of  bolts,  and  besides  this,  the 
bolts  were  staggered  in  the  spacing  sim- 
ilar to  the  double-riveted  longitudinal 
seams.  That  this  arrangement  of  staying 
was  responsible  for  the  life  of  the  bolts, 
the  above  showing  attests,  but  the  form 
of  sheet  under  consideration  has  been 
such  a  source  of  expense  in  the  past  that 
it  is  doubtful  that  any  experiments  will  be 
made  on  those  lines  in  the  future. 


In  our  last  issue  we  published  a  short 
review  of  Meyer's  "Easy  Lessons  in  Me- 
chanical Drawing  and  Machine  Design," 
and  mentioned  that  it  was  published  by 
the  Arnold  Publishing  House.  It  ap- 
pears that  there  are  two  publishers  of  that 
name  in  New  York,  and  several  inquiries 
have  been  made  of  a  publisher,  who  sent 
back  word  that  he  did  not  know  anything 
about  that  book.  We  now  wish  to  give 
the  further  information,  that  the  book 
is  published  by  the  Arnold  Publishing 
House,  16  Thomas  street.  New  York. 


W 
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Our  occasional  correspondent.  Mr.  C. 
H,  Caruthers,  of  Pittsburg.  Pa.,  con- 
tends that  we  were  mistaken  last  month 
in  saying  that  the  Pennsylvania  Railroad 
Company  ordered  twenty  ten-wheelers 
of  the  "Chesapeake"  type,  shown  in  our 
indication  chart  No.  4. 


378 

PERSONAL. 

Mr.  E.  J.  Sigler  has  resigned  as  super- 
intendent of  the  West  Virginia  Central 
&  Pittsburgh  Railway. 

Colonel  John  Magee  has  been  elected 
president  of  the  Fall  Brook  Railway,  to 
succeed  his  father,  the  late  General  Ma- 
gee. 

Mr.  Geo.  H.  J.  Edmonston,  Jr.,  has 
been  appointed  superintendent  of  the 
West  Virginia  Central  &  Pittsburgh 
Railway. 

Mr  H.  E.  Hutchins  has  been  appoint- 
ed assistant  superintendent  of  the  Atlanta 
&  Danville  Railway,  with  office  at  Nor- 
folk, Va. 

Mr  \  D  Holliday  has  been  appointed 
assistant  superintendent  of  the  Duluth  & 
Iron  Range  Railroad,  with  office  at  1  wo 
Harbors. 

Mr  H  Ridgeway  has  been  appointed 
master  mechanic  of  the  Chihauhua  divi- 
sion of  the  Mexican  Central  Railway,  at 
Chihauhau. 
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berly,    Mo.,   vice    W.    A.    Garrett,    trans- 
ferred. 

Mr.  Joseph  II.  Sands,  general  manager 
of  the  Noriolk  &  Western  Railway,  has 
resigned.  Mr.  J.  M.  Barr,  vice-president, 
will  hereafter  perform  the  duties  of  that 
position. 

Mr.  J.  E.  Button  has  been  appointed 
master  mechanic  of  the  East  Iowa-Ot- 
tumwa  division  of  the  Chicago,  Burling- 
ton &  Quincy  Railroad,  with  headquarters 
at  Ottumwa,  la. 

Mr.  W.  E.  Clark,  of  No.  8  Oliver  street, 
Boston,  has  been  appointed  the  New 
England  representative  of  the  Standard 
Steel  Works,  for  the  sale  of  tires  and 
steel-tired  wheels. 


Mr  John  E.  Rose  has  resigned  as 
superintendent  of  the  Arkansas  division 
of  the  St.  Louis,  Iron  Mountain  &  South- 
ern Railway. 

Mr  I  W  Troxell  has  been  appointed 
general  manager  of  the  new  Queen 
Anne's  Railroad,  with  headquarters  at 
Queenstown,  Md. 

Mr  Jas.  Tobin  has  been  appointed 
traveling  engineer  of  the  Mexican  Na- 
tional System,  with  headquarters  at  San 
Luis  Potosi,  Mex. 

Mr  W  D.  Robb  has  been  appointed 
master  mechanic  of  the  Middle  division 
of  the  Grand  Trunk  Railway,  with  head- 
quarters at  Toronto,  Ont. 

Mr  J  F  Deems  has  been  appointed 
master  mechanic  of  the  St.  Louis  division 
of  the  Chicago,  Burlington  &  Quincy 
Railroad,  at  Beardstown.  111. 

Mr  J  W  Harkom  has  been  appointed 
master  mechanic  of  the  Eastern  division 
of  the  Grand  Trunk  Railway,  with  head- 
quarters at  Montreal.   Canada. 

Mr  W  Ball  has  been  promoted  to  the 
position  of  master  mechanic  of  the  Nor- 
thern division  of  the  Grand  Trunk  Rail- 
way, with  headquarters  at  Allandale,  Ont. 

Mr    W    E.  Hodges  has  been  appointed 
,,,,,,1  purchasing  agent  of  the  Atchison, 

Topeka  &  Santa  Fe,  to  succeed  Mr.  W.  U 
Nevins,  with  headquarters  at  Chicago, 
111. 

Mr  R.  O.  Cumback,  formerly  of  the 
Illinois  Central,  has  accepted  a  position 
with  the  St.  Joseph  Terminal  Company, 
as  foreman  of  their  shops  at  St.  Joseph, 
Mo. 

Mr  J.  S.  Goodrich  has  been  appointed 
superintendent  of  the  Western  division  of 
the  Wabash  Railroad,  with  office  at  Mo- 


Mr  W  A.  Garrett  has  been  appointed 
superintendent  of  the  Illinois  lines  of  the 
Wabash  Railroad,  with  office  at  Decatur 
111.  He  was  previously  superintendent  of 
the   Western  division. 

Mr  Philip  Wallis  has  been  appointed 
master  mechanic  of  the  Eastern  &  Amboy 
Railroad,  and  of  the  Lehigh  division  of 
the  Lehigh  Valley  Railroad,  with  head- 
quarters at  Easton,  Pa. 

Mr  Howard  D.  Taylor  has  been  ap- 
pointed master  mechanic  of  the  Wyoming 
division  of  the  Lehigh  Valley  Railroad, 
taking  the  place  of  Mr.  Roth.  Head- 
quarters at  Wilkesbarre,  Pa. 

Mr  T  C  Sherwood  has  been  appointed 
general  manager  of  the  Kansas  City  & 
Northern  Connecting  Railway.  He  was 
formerly  assistant  general  manager  of  the 
Pittsburgh  &  Gulf  Railway. 

Mr  Charles  O.  Haines,  previously 
superintendent  and  chief  engineer  of  the 
Atlantic  &  Danville  Railway,  has  been 
elected  general  manager,  to  take  the  place 
of  Charles  D.   Owens,  deceased. 

Mr  Oscar  O.  Winter,  previously  as- 
sistant general  superintendent  of  the  East- 
ern division  of  the  Great  Northern  Rail- 
way, has  been  transferred  to  the  same 
position  on  the  Western  division. 

Mr  Orrin  Doolittle,  formerly  chemist 
and  storekeeper  of  the  Philadelphia  & 
Reading  R.  R-.  at  Reading.  Penn..  has 
been  appointed  division  superintendent  ol 
the  Philadelphia  &  Reading  R.  R- 

Mr  W  A  Williams,  general  manager 
of  the  Texarkana  &  Fort  Smith,  has  been 
given  charge  of  the  Southern  division  of 
the  Kansas  City,  Shreveport  &  Gulf.  also, 
with  headquarters  at  Texarkana,  Tex. 

Mr  John  I.  Kinsey.  for  many  years 
master  mechanic  of  the  Lehigh  division 
of  the  Lehigh  Valley  Railroad  and  East- 
ern &  Amboy  Railroad,  has  been  ap- 
pointed   superintendent    of    machinery. 

Mr  James  M.  Gruber  has  been  ap- 
pointed assistant  general  superintendent 
of  the  Eastern  district  of  the  Great  Nor- 
thern   Railway.      He   was   formerly   gen- 


eral superintendent  of  the  Montana  Cen- 
tral. 

It  is  reported  that  Mr.  John  Hickey 
has  been  appointed  geheral  master 
mechanic  of  the  Rio  Grande  Western 
Railway,  with  headquarters  at  Salt  Lake 
City.  The  rumor,  however,  is  not  con- 
firmed. 

Our  well-known  contributor,  Mr.  W.  de 
Sanno,  has  resigned  the  position  of  master 
mechanic  of  the  Chicago  &  Southeastern. 
He  is  open  for  another  engagement,  and 
his  address  is  93  Walcot  Street,  Indiana- 
polis, Ind. 

Mr.  Fred  Roth  has  been  appointed  to 
take  the  position  of  master  mechanic, 
formerly  held  by  Mr.  Wallis,  of  the  Ma- 
honey  and  Hazleton  divisions  of  the  Le- 
high Valley  Railroad,  with  headquarters 
at  Delano,  Pa. 

Mr.  J.  B.  Baker  has  been  promoted  to 
the  position  of  assistant  superintendent 
of  the  Pittsburgh  division  of  the  Penn- 
sylvania Railroad,  to  succeed  Mr.  R.  I. 
O'Donnell.  He  was  formerly  assistant 
engineer  of  that  division. 

Mr.  J.  F.  Sheahan  has  resigned  as  mas- 
ter mechanic  of  the  Fourth  and  Sixth 
divisions  of  the  Plant  system,  with  head- 
quarters at  Palatka,  Fla.  Mr.  Sheahan  is 
now  open  for  an  engagement.  His  ad- 
dress is  San  Antonio,  Fla. 

Mr.  F.  S.  Hammond  has  been  ap- 
pointed assistant  general  manager  of  the 
Kansas  City,  Pittsburgh  &  Gulf  Railroad, 
with  office  at  Kansas  City.  He  was  for- 
merly general  superintendent  of  the  Kan- 
sas City,  Shreveport  &  Gulf. 

Mr.  C.W.Eckerson,  who  was  appointed 
master  mechanic  of  the  East  Iowa  divi- 
sion of  the  Chicago,  Burlington  & 
Quincy  Railroad  at  Burlington,  vice  Joel 
West,  deceased,  died  suddenly,  of  apo- 
plexy, within  a  month  after  his  appoint- 
ment. 

Mr.  Geo.  M.  Tower,  foreman  and  engine 
dispatcher  of  the  locomotive  department 
of  the  Fitchburg  Railroad  at  Fitchburg. 
has  been  appointed  acting  master  me- 
chanic of  the  entire  system  of  the  Fitch- 
burg Railroad.  His  jurisdiction  will  ex- 
tend over  all  locomotives  and  shops, 
with  headquarters  at  Charlestown,  Mass. 

John  P.  Cuddy,  a  farmer,  of  Baltimore 
County,  Md.,  died  on  March  10th,  in  his 
88th  year.  Mr.  Cuddy  made  the  first  trip 
on  Peter  Cooper's  locomotive  over  the 
B  &  O.  on  August  28,  1830.  He  was 
also  present  when  Professor  Morse  sent 
the  first  telegraphic  message  over  the  B. 
&  O.  wires  between  Baltimore  and  Wash- 
ington. 

Adrien  Poncet,  who  was  the  first  to  run 
a  locomotive  in  France,  recently  died  at 
Tours  in  his  82d  year.  In  1836  he  ran  the 
engine  of  the  first  passenger  train  from 
Paris  to  St.  Germain.  He  remained  in 
the  service  of  the  company  till  a  few  years 
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ago,  when  lie  retired  with  a  pension,  and 
was  decorated  with  the  Cross  of  the 
Legion  of  Honor. 

Mr.  E.  B.  Thompson  lias  been  ap- 
pointed mechanical  engineer  of  the 
Northern  Pacific,  with  headquarters  at 
St.  Paul,  Minn.  Mr.  Thompson  has  been 
for  twelve  or  fifteen  yi  ars  chief  draftsman 
of  the  Chicago  &  Northwestern  at 
Chicago,  and  has  practically  performed 
the  duties  of  mechanical  engineer.  He  is 
a  member  of  the  American  Society  of 
Mechanical  Engineers. 

We  understand  that  Mr.  Wm.  H.  Wiley, 
of  the  well-known  firm  of  John  Wiley  & 
Sons,  publishers,  New  York,  and  the 
New  York  correspondent  of  London 
"Engineering,"  has  applied  for  the  com- 
missionership  of  the  Paris  Exposition 
in  1900.  Mr.  Wiley  is  eminently  fitted  to 
grace  a  position  of  this  kind,  and  we  do 
not  think  that  the  government  would  find 
a  man  better  adapted  to  represent  Ameri- 
can interests. 

Mr.  John  McCurdy,  the  oldest  survi- 
ving engineer  in  active  service  on  the 
Michigan  Central,  began  firing  April  1, 
1848,  and  has  been  on  the  road  steadily 
from  that  date  up  to  the  present  time 
without  a  serious  mishap.  He  has  never 
been  suspended  from  duty,  and  was  never 
censured  for  any  infractions  of  the  rules 
of  the  company.  He  has  been  on  the 
same  run  now  for  over  thirty  years.  This 
is  a  continuous  record  seldom  surpassed 
by  any  locomotive  engineer. 

Nelson  Collinge,  machinist  and  an  old- 
time  locomotive  engineer,  aged  63  years, 
died  at  Pensacola,  Fla.,  April  3d.  In  his 
younger  days  he  ran  on  the  Memphis  & 
Charleston  Railroad,  and  on  the  Clarks- 
ville  division  of  the  L.  &  N.  R.  R.,  hav- 
ing been  almost  continuously  in  the  em- 
ploy of  the  latter  company  since  i860  up 
to  within  three  days  of  his  death.  Mr. 
Collinge  was  a  man  of  more  than  average 
intelligence,  a  subscriber  and  warm 
friend  of  "Locomotive  Engineering."  He 
leaves  a  widow,  but  no  children. 
$  ®  $ 

On  April  10th,  the  Westinghouse  Air 
Brake  Company  passed  the  half-million 
mark  in  the  manufacture  and  shipment  of 
freight-car  brakes.  They  have  now  sold 
503.519  sets  of  their  automatic  air  brake 
for  freight  cars. 

s     ©     $ 

The  West  Shore  Railroad  Company 
proposed  closing  up  their  repair  shops 
at  Frankfort,  N.  Y.,  and  having  the  work 
done  in  the  large  New  York  Central 
shops  at  Depew,  near  Buffalo,  but  a  diffi- 
culty has  arisen  which  will  delay  the 
move.  When  the  shops  were  established 
at  Frankfort,  the  people  of  the  town 
raised  money  to  help  defray  the  expense 
of  building  them,  and  now  a  committee 
of  the  citizens  have  given  notice  that  they 
will  sue  the  company  for  bre  ich  of  con- 
tract if  the  shops  are  removed. 
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The  Pullman  Company  has  two  sleep- 
ing cars  under  way  for  the  Missouri  Paci- 
fic Railway. 

Fifteen  engines  arc  being  built  for  the 
Erie  Railroad,  at  the  Baldwin  Locomo- 
tive Works. 

The  San  Francisco  &  San  Joaquin  Val- 
ley Railway  is  having  50  freight  cars  built 
at  Pullman's. 

The  Baldwin  Locomotive  Works  are 
building  one  engine  for  the  Low  Moor 
Iron  Company. 

The  Mather  Stock  Car  Company  is 
having  50  cars  built  by  the  Ohio  Falls 
Car  Company. 

The  Schenectady  Locomotive  Works 
are  engaged  on  two  engines  for  the  Rut- 
land Railroad. 

The  Richmond  Locomotive  Works  are 
building  ten  engines  for  the  Chesapeake 
&  Ohio  Railway. 

Forty-six  freight  cars  are  under  way  at 
Pullman's  for  the  San  Antonio  &  Aran- 
sas Pass  Railway. 

One  engine  for  the  Manistique  Rail- 
road is  being  constructed  at  the  Baldwin 
Locomotive  Works. 

One  engine  is  being  built  for  the  Louis- 
ville &  Nashville  Railroad,  by  the  Bald- 
win Locomotive  Works. 

The  Arizona  &  Southeastern  Railroad  is 
having  one  locomotive  built  at  the  Bald- 
win Locomotive  Works. 

Three  engines  are  under  way  at  the 
Rogers  Locomotive  Works,  for  the  Keo- 
kuk &  Western  Railroad. 

The  Mexican  Central  Railroad  is  hav- 
ing 600  freight  cars  built  by  the  Michigan- 
Peninsular  Car  Company. 

One  engine  is  being  built  at  the  Rich- 
mond Locomotive  Works  for  the  Atlantic 
&  North  Carolina  Railroad. 

The  Mt.  Vernon  Car  Company  is  build- 
ing 100  coal  cars  for  the  Louisville,  Evans- 
ville  &  St.  Louis  Railroad. 

One  locomotive  is  being  built  for  the 
Esquimault  &  Nanaimo  Railway,  at  the 
Baldwin  Locomotive  Works. 

Five  20  x  26,  io-wheel  engines  are  being 
built  at  the  Cooke  Locomotive  Works. 
for  the  Southern  Pacific  Railway. 

The  Baltimore  &  Ohio  is  having  1.000 
cars  built  at  Pullman's  and  also  a  number 
built  at  the  Baltimore  Car  Works. 

The  Florence  &  Cripple  Creek  Railroad 

has   given    an   order   for   nine   passenger 
cars  to  the  St.  Charles  Car  Company. 

One  hundred  cars  for  the  Cold  Bias* 
Transfer  Company  are  being  constructed 
by  the  Wells  &  French  Car  Company. 


Fifty  cars  arc  under  construction  by 
the  Carlisle  Manufacturing  Company  for 
the  Pennsylvania  Coal  &  Iron  Com- 
pany. 

The  Haskell  &  Barker  Car  Company 
has  received  an  order  for  350  coal  cars 
from  the  Chicago  &  Eastern  Illinois  Rail- 
road. 

At  the  Topeka  shops  of  the  Atchison, 
Topeka  &  Santa  Fe,  there  are  twelve  20 
x  28-inch  consolidation  engines  being 
built. 

There  are  four  locomotives  under  con- 
struction for  the  Detroit,  Lima  &  North- 
ern Railway,  at  the  Baldwin  Locomotive 
Works. 

The  Rio  Grande  Western  Railway  has 
ordered  100  stock  cars  and  100  coal  cars, 
it  is  reported,  from  the  Ohio  Falls  Car 
Company. 

The  Chesapeake  &  Ohio  Railway  is 
having  two  vestibuled  combination  bag- 
gage and  smoking  cars  built  by  the  Pull- 
man Company. 

An  order  for  two  passenger  and  two 
switching  engines  has  been  placed  with 
the  Brooks  Locomotive  Works,  by  the 
Louisville,  New  Albany  &  Chicago  Rail- 
way. 

Ten  Mogul  engines  are  being  con- 
structed by  the  Pennsylvania  Railroad 
Company  at  the  Juniata  shops,  with  a 
prospect  of  building  ten  passenger  en- 
gines in  the  near  future. 

The  Southern  Pacific  Railway  is  having 
ten  engines  built,  five  of  them  at  the 
Schenectady  Locomotive  Works  "nd  five 
at  the  Cooke  Locomotive  Works — all  of 
them  for  passenger  service. 

The  Schenectady  Locomotive  Works 
have  an  order  from  the  Southern  Pacific 
Railway  for  five  more  ten-wheel  passen- 
ger engines,  similar  to  those  built  by  them 
for  the  same  company  at  the  beginning 
of  this  year. 

An  order  has  been  placed  by  the  Pitts- 
burg, Bessemer  &  Lake  Erie  Railroad, 
for  nine  engines,  apportioned  as  follows: 
Brooks  Locomotive  Works,  three:  Bald- 
win Locomotive  Works,  three;  and  Pitts- 
burg Locomotive  Works,  three. 

Twelve  engines  are  said  to  have  been 
ordered  by  the  Kansas  City.  Pittsburg  & 
Gulf  Railroad,  the  order  being  divided 
between  the  Pittsburg  Locomotive 
Works,  the  Brooks  Locomotive  Works, 
and  the  Baldwin  Locomotive  Works. 

The  Baltimore  &  Ohio  Railroad  has 
ordered  260  coal  cars  from  the  South  Balti- 
more Car  Company,  for  use  by  the  Con- 
solidation Coal  Company.  Black.  Sheri- 
dan &  Wilson,  and  George's  Creek  Coal 
&  Iron  Company,  on  the  Baltimore  & 
Ohio  system. 
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WHAT   YOU   WANT   TO    KNOW. 

Oueatlont  and  Amwen. 

Correspondents  wishing  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  nouns  and  addresses,  not 
for  publication,  but  for  evident  t  oj  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(33)  E.  R..  Galveston,  Tex.,  asks: 

Will  you  inform  me  through  your  col- 
umns as  to  whether  an  engine  can  handle 
a  heavy  train  easier  going  ahead  than 
when  backing  up,  and  it  so,  what  is  the 
reason?  A.— Our  experience  with  loco- 
motives has  never  shown  any  difference 
in  the  power  developed  by  an  engine  go- 
ing ahead  or  backing.  Theory  bears  out 
this  statement,  and  if  any  different  results 
have  bei  n  reai  hed  by  tests,  we  are  not  in 
possession  of  the  data. 

(34)  R.  H.  S..  Brooklyn,  N.  Y„  asks: 

1.  Why  or  how  does  the  oil  in  a  lubri- 
cator get  into  the  condenser  and  ooze  out 
around  the  steam  and  syphon  connections 
where  they  screw  into  the  condenser? 
A. — There  are  certain  conditions  under 
which  the  lubricator  will  syphon,  here- 
tofore explained  in  this  paper,  and  when 
doing  this,  the  condenser  will  be  filled 
with  oil.  The  leakage  around  the  con- 
nections can  then  be  accounted  for,  as 
oil  will  find  its  way  through  a  joint  that  is 
practically  steam-tight.  2.  Why  do  some 
sandboxes  sweat  on  the  inside,  especially 
those  on  saddle-tank  engines?  A. — The 
sweating  is  due  to  the  moisture  in  the 
sand,  and  the  confinement  of  the  former 
in  the  sandbox  through  lack  of  ventila- 
tion causes  condensation. 

(35)  M.  D.  J.,  New  Whatcom,  Wash., 
asks: 

What  advantage  is  there  in  making  the 
main  rod  (when  it  is  fluted)  the  same 
size  for  the  whole  length  as  some  build- 
ers do?  A. — There  is  no  gain  in  such 
construction,  and  it  is  open  to  serious 
criticism  on  the  ground  of  excessive  re- 
ciprocating weight.  2.  What  advantages 
have  iron  over  copper  flues,  or  vice 
versa?  I  notice  that  the  former  are  used 
almost  exclusively  in  this  country,  and 
the  latter  in  England.  A. — Experiments 
to  demonstrate  the  relative  evaporative 
efficiency  of  iron  and  copper  flues,  have 
shown  that  when  both  metals  were  clean, 
that  the  copper  had  a  thermal  conduc- 
tivity of  1. 000,  while  the  value  of  the  iron 
was  represented  by  0.5814,  or  a  little  more 
than  one-half  that  of  the  copper:  but  the 
conditions  of  the  experiments  never  ob- 
tain in  practice,  for  the  surfaces  are 
covered  with  scale  and  soot,  outside  and 
inside,  respectively.  Under  the  latter 
conditions,  exhaustive  tests  have  shown 
that  there  is  no  difference  in  the  evapo- 
rative results  between  iron,  steel,  copper 
or  brass. 

(36)  C.  C.  L.,  Buffalo.  N.  Y„  writes: 
Please   explain    what    is    meant   by    an 


"intercepting  valve,"  and  what  are  its 
functions  as  used  on  the  Vauclain  com- 
pound locomotive.  A. —  The  small  valve 
controlling  the  passage  of  steam  to  the 
cylinders  of  compound  engines,  received 
its  name  of  "intercepting  valve"  from  the 
fact  that  it  cut  out  connection  between 
the  receiver  and  the  low-pressure  cylin- 
der while  the  engine  was  working  live 
steam  in  both  the  high  and  low-pressure 
cylinders  at  starting.  After  starting,  the 
high-pressure  cylinder  exhausts  into  the 
re<  eivi  r.  and  the  resulting  pressure  moves 
the  intercepting  valve  so  as  to  cut  off  live 
steam  from  the  low-pressure  cylinder, 
and  at  the  same  time  open  communica- 
tion between  the  latter  and  the  receiver, 
and  allow  the  engine  to  work  as  a  com- 
pound. This  valve  on  the  Vauclain  com- 
pound is  simply  a  plug  cock  which  ad- 
mits live  steam  to  the  high  and  low- 
pressure  cylinders,  and  is  called  a  "start- 
ing valve."  for  the  reason  that  when 
starting  a  heavy  train,  it  is  opened  to  ad- 
mit steam  from  one  end  of  the  high- 
pressure  cylinder  to  its  opposite  end.  and 
from  there  through  the  exhaust  passage 
to  the  low-pressure  cylinder,  and  thus 
work  as  a  simple  engine.  This  valve  is 
also  a  cylinder  cock  for  the  high-pressure 
cylinder,  and  performs  its  function  as 
such,  simultaneously  with  those  on  the 
low-pressure  cylinders,  being  opened  and 
closed  by  the  same  lever. 

(37)  H.  J.  R.,  Cedar  Rapids,  Iowa, 
writes: 

On  page  319  of  the  April  issue,  in  an- 
swer to  A.  J.  C,  Janesville,  Wis.,  the 
bending  moment  of  a  48  x  5  x  54-inch 
crown  bar  for  a  load  of  30,240  pounds,  is 
given  at  151,200  inch-pounds,  and  the 
fiber  stress  at  23,924  pounds  per  square 
inch.  I  have  carefully  worked  out  this 
problem  according  to  formulas  in  gen- 
eral use,  with  a  different  result,  namely, 
a  bending  moment  of  181,440  inch-pounds 
and  a  fiber  stress  of  12,904  pounds.  A. — 
The  bending  moment  found  in  our  cal- 
culation is  correct  for  the  load  given,  on 
a  crown  bar  40  inches  long,  which  is 
more  nearly  correct,  to  the  bearings,  or 
points  of  reaction,  than  would  be  the 
total  length  of  48  inches,  for  the  reason 
that  most  crown  bars  have  a  bearing  on 
the  flue  sheet  as  well  as  on  the  edge  of 
the  side  sheet.  This  fact  was  not  stated 
in  the  answer  referred  to,  neither  were 
the  processes  given  from  which  the  re- 
sults were  deduced.  For  the  benefit  of 
our  correspondent  and  others  who  may 
take  an  interest  in  the  subject,  we  give 
the  work  as  followed  in  the  case  under 
inquiry,  the  load  supported  by  the  crown 
bar  being,  as  before.  30,240  pounds.  Let 
W  =  distributed  load,  M  =  bending  mo- 
ment,/ =  moment  of  inertia,  C  =  distance 
from  the  neutral  axis  to  the  outermost 
fibers,  /.  =  distance  between  supports, 
and  S  =  greatest  horizontal  unit-stress. 
Then  M  =  W  /.  -4-  8  =  (30.240  X  40)  -4-  8 
=   151,200   inch-pounds,   as   before;   /   = 


(i  h  2)  -T-  12  =  (0.75  X  5!  X  2)  v  n  = 
15.62,  for  two  Ya  x  5-inch  bars.  C  in  this 
case  equals  0.5  hight  of  the  crown  bar,  or 
2.5  inches.  S  =  .1/  C  -=-  /  =  (151,200  X 
2.5)  -r-  15,62  =  24,192  pounds  per  square 
inch.  The  reason  our  correspondent  ob- 
tained a  lower  fiber  stress  while  having 
a  greater  bending  moment,  can  be  traced 
to  his  erroneous  moment  of  inertia,  which 
was  found  to  be  over  twice  that  used 
ibove.  If  the  correct  moment  of  inertia 
had  been  used  for  a  divisor,  the  fiber  stress 
would  have  been  29,039  pounds  for  the 
bai  [8  inches  long,  instead  of  12,904 
pounds.  A  difference  of  268  pounds  will 
be  noted  between  the  fiber  stress  first 
given  and  that  shown  by  our  last  calcula- 
tions, an  error  that  in  nowise  affects  the 
truth  of  the  statements  made. 

(38)  H.  T.,  Paducah,  Ky.,  writes: 
Please  answer  the  following  questions: 
1.   A   17  x  24  passenger  engine  has  valve 
dimensions  as  below:  Steam  ports,  ij4  x 
15   inches;     exhaust,   211-16x15    inches; 
bridges,  1%  inches;  travel,  5  inches;  out- 
side lap,  54  inch;  inside  lap,  o.     Engine 
has  60-inch  wheel  and  makes  high  piston 
speed,   acting,   while  doing  so,  as  if  she 
had  too  much  compression.     Please  give 
your  opinion  of  size  of  ports,  and  say  if  a 
little  inside  clearance  would  not  be  bene- 
ficial.   A. — The  ports  are  fully  as  large  as 
is   generally   given  to   a   17-inch   engine; 
in  fact,  a  little  larger.     The  supposition 
that  clearance  would  be  of  any  assistance 
is  a  rational  one,  but  such  action  should 
only  be  taken  after  applying  an  indicator 
to  the  engine;  positive  evidence  of  what 
is   going   on   in   the   cylinder   is   what   is 
wanted.     2.  How    should   a   comparative 
coal  test  be  made  between  two  engines 
pulling   the   same   train   over    the     same 
division;  the  engines  being  of  similar  di- 
mensions  except  in   driving   wheels,   the 
engine  with  the  smaller  wheels  having  to 
make   about  20,000   exhausts   more   than 
the    other    in    going    over    the    division? 
A. — The  disparity  in  size  of  wheels  does 
not  have  any  bearing  on  the  question  of 
a   fuel   test.      If  the  object  of  the  test   is 
to  determine  the  evaporative  value  of  the 
coal,  it   is  necessary  to  accurately  weigh 
all  the  fuel  and  measure  all  the  water  used 
in  hauling  the  train  from  terminal  to  ter- 
minal.    If  the  object  is  to  determine  the 
amount  of  coal  consumed  by  each  engine 
in  doing  the   same  work,  the  process   is 
exactly  the  same.    The  data  to  obtain  can 
be    simple   or   elaborate,   as   may   be   de- 
cided upon.     If  simple,  let  it  be  only  the 
Coal   and   water  used   for  the   given   mile- 
age.     It   is   recommended,   however,    that 
the  following  information  be  collated,  for 
it    will    be    found    not    too    complete    for 
future  reference:   Miles   run;   water  used 
in   gallons;  tons  of  coal  used;  weight  of 
train  in  tons.     From  these  points  can  be 
tabulated:    Gallons    of    water    per    ton    of 
train:   pounds   of  coal   per  ton   of   train, 
and     pounds    of    water    evaporated     per 
pound  of  coal.     In  addition  to  this,  the 
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average  siram  pressure  and  the  average 
temperature  of  the  fei  d  u  iti  i  hould  be 
accurately   recorded   iii   order  to   deduci 

the  equivalent  eva] tion   at   and   from 

212  degi  ee 

Southern  Railway  Steel  Crosshead. 
The  steel  crosshead  lias   furnished  an 

opening  liy  winch  t<i  partially  c  i  ape  the 
evils  of  excessive  reciprocating  weight, 
and  has  met  with  favor  at  the  hands  of 
all  who  were  anxious  to  reduce  the  weight 
without  a  sacrifice  of  strength  to  lightness. 
In  most  cases,  however,  the  change 
from  gray  iron  to  steel  has  not  been  at- 
tended  by  any  startling  innovations  in  de- 
sign, the  old  pattern  being  usually  con- 


ovei  i"  .1  liki   radius,    These  wi  at  ing  sur- 

E; upled  with  their  liberal  length  of 

24  inches,  have  all  the  elements  to  give  a 
long  lease  of  life  to  thi  pari  iubj(  cl  to 
friction. 

Securing  th<   pi  ton  to  tl hi  ad  by 

mean  of  the  barbarous  key  is  dour-  away 
with,  and  the  nut  tal  es  its  plai  e,  with  a 

cotter  in  the  end  ol  the  rod.  making  an 
ideal  piston  fa  ;ti  ning,  1  nan  which  few 
li  vi  bei  n  Found  to  give  a  better  account 
"i  themselves  Coring  the  crosshead  to 
form  a  pocket  for  the  nut,  gives  an  op- 
portunity to  dispense  with  metal,  and  it  is 
made  use  of.  The  piston  rod  does  not 
shoulder  on  the  crosshead;  an  abrupt 
taper  takes  the  place  of  the  shoulder,  and 
runs   out   into  the   body  of  the   rod.      It 
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SOUTHERN    RAILWAY.   CROSSHEAD. 


sidered  satisfactory  in  outline,  and  simply 
reduced  in  weight  to  meet  the  conditions. 

Something  new  in  crossheads  for  heavy 
power  is  shown  in  our  engraving  of  a 
working  drawing,  representing  the  prac- 
tice adopted  for  trial  by  Superintendent  of 
Motive  Power  W.  H.  Thomas,  of  the 
Southern  Railway,  for  his  21  x  28  ten- 
wheeled  passenger  engines.  It  was  de- 
signed by  Mr.  Chris.  Thomas,  master  me- 
chanic of  the  Southern  at  Alexandria,  Va., 
who  has  given  proof  of  his  familiarity 
with  the  needs  of  the  case  by  a  mechani- 
cal-appearing production. 

This  crosshead  is  very  light,  weighing 
only  167  pounds,  as  against  287  pounds  in 
the  old  one  of  gray  iron,  which  it  dis- 
places. A  study  of  the  dimensions  and 
distribution  of  metal  explains  how  the 
required  strength  is  obtained  with  the 
minimum  of  material. 

No  gibs  or  shoes  are  used:  the  guide 
wearing  surfaces  are  tinned  3-16  inch 
thick  on  faces  and  flanges,  and  have  a 
fillet  of  3'8-inch  radius  at  the  junction  of 
the  two  surfaces;  the  guides  are  rounded 


looks  as  though  the  strong  man  would  be 
powerless  to  do  his  Vandal  act  of  splitting 
it,  or  pull  off  the  end  of  the  piston  rod. 

Each  crosshead  has  a  prick-punch  mark 
at  the  center  of  the  3s-inch  collar,  on  the 
outside  face,  so  as  to  be  easily  seen,  and" 
the  piston  has  a  corresponding  mark,  so 
as  to  insure  the  location  of  the  packing 
joint  at  the  bottom  of  the  cylinder.  As 
simple  as  this  matter  is,  it  is  given  the 
dignity  of  a  drawing  and  clear  instruc- 
tions to  cover  it. 

The  record  for  wear  and  cost  of  main- 
tenance is,  so  far,  highly  satisfactory;  the 
new  crossheads  seen  under  construction 
in  various  stages  of  completion,  bear  wit- 
ness to  the  fact  that  they  are  thought  to 
be  a  good  thing  on  the  Southern. 

i     § 

Cleaning  and  Sharpening;  Piles. 

Files  and  rasps  used  for  working  tin 
and  lead  can  be  cleaned  and  sharpened 
in  the  following  manner:  Dip  the  file 
for  a  few  seconds  into  concentrated  nitric 
acid    until    reddish    brown    vapors    com- 


ti  1  ascend  lively,  then  rill 
water,  rub  with  a  sharp  brush  and  imbed 
the  file  in  sawdust  or  coal  dn^t  or  dry  it 
quickly  for  immediate  use.  A  file  clog- 
ged up  by  iron  filings  should  be  dipped 
into  a  olution  of  copper  vitriol  by 
which  the  filing  nd  copper 
pitated  in  the  form  of  a  slimy  scdi- 

.'.  hile  the  body  of  the  file  is  attacked 
but    little.        Afterwards    rinse    the    1. 
ati  1.  brush  off,  dip  into  nitric  acid  and 

ide  treatment  as  above.  Files  dulled 
by  zinc  filings  are  given  a  bath  in  diluted 
sulphuric  acid,  otherwise  they  arc  sub- 
to  the  same  treatment.  Clean  all 
files  used  for  working  copper  by  means 
of  nitric  acid,  but  repeat  the  process  sev- 
eral times,  because  the  first  time  much 
copper  is  precipated  that  adheres  tena- 
ciously to  the  body  of  the  file.  Files  used 
for  working  wood  are  first  put  into  hot 
concentrated  sulphuric  acid,  rinsed, 
brushed,  then  dipped  into  lye  of  potash, 
rinsed  and  brushed  again  and  finally 
dried.  Drying  can  be  accomplished  best 
and  quickest  by  pouring  alcohol  over  the 
file  and  burning  it  off. 


The  Ashcroft  Manufacturing  Company, 
in  Liberty  street.  New  York,  have  issued 
two  illustrated  catalogs  lately,  one  of 
them  showing  up  their  continuous  re- 
corder for  steam,  electric  and  cable  en- 
gines, and  the  other  illustrating  and  de- 
scribing the  Tabor  indicator,  with  the 
new  attachments  which  have  been  applied 
to  it.  These  pamphlets  will  be  sent  free, 
if  applied  for,  to  those  interested  in  the 
devices  illustrated. 


•>  Model  Locomotives.      Complete  cast- 

00  ings  for  latest  design  express  locomotive 

C^  N.  Y.  Central  Standard,   just  out   of 

GF)  Schenectady  shops.   High  Saddles.  Big 

2  Drivers.     Three  sizes.     4c  in  stamps 

«  for  catalog.        GEO.  H.  OLNEY, 
fS  163  Herkimer  St.,  Brooklyn,  N.  Y. 

NOTICE. 


To  Dealers  and  Consumers  of 
India  Rubber  Goods: 

Owing  to  the  total  loss  of  my  eye-sight  in  1895,  I 
was  obliged  to  retire  from  business,  I  bad  s 
fully  establisbed  the  Peerless  Rubber  Manufactur- 
ing "Co.  and  the  popular  Rainbow  Packing,  and  it 
m  the  Presidency  and  the  Superintendency 
of  that  Company  that  I  retired.  I  sold  my  interest 
to  the  present  owners  at  a  very  satisfactory  price. 
and  obtained  from  them  honorable  legal  release 
from  all  obligations  of  eyery  nature,  since  my 
retirement  I  have  retrained  my  eye-sight,  and  being 
an  active  man.  have  decided  to  return  to  the  rubber 
business  taking  it  up  where  I  left  it  off.  I  shall 
make  the  Red  Packing  as  I  originally  made  it,  which 
superior  to  the  present  deteriorated  quality 
offered  by  other  manufacturers.  It  will  be  known 
as  "  Perry's  Packing."  and  will  b°  labelled  with 
labels  bearing  my  picture,  and  will  be  the  only 
Packing  entitled  to  bear  the  statement.  This  is  the 
only  man  who  knows  how  to  make  genuine  Red 
-team  Packing.  In  addition.  I  shall  make 
a'l  other  goods  which  I  made  from  1879  to  1895  in 
the  factories  which  I  originally  established. 
Tours  trulv, 

E.  L.   PERRY, 

PATERSON,  N.J. 


:is: 
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Malleable  Castings. 

In  the  course  of  a  conversation  recently 
with  a  superintendent  of  motive  power, 
he  told  the  writer  that  he  had  abandoned 
the  use  of  malleable  iron  because  he  did 
not  consider  that  it  was  any  better  than 
good  gray  iron  castings.  On  inquiring 
where  he  obtained  his  malleable  iron 
castings,  the  name  of  an  establishment 
was  given,  which  explained  the  reason 
why  he  did  not  find  malleable  iron  cast- 
ings a  success. 

It  had  happened  that  the  writer  wit- 
nessed drop  tests  of  car  couplers,  where 
some  of  that  concern's  castings  were 
broken,  and  it  was  very  evident  that  they 
had  no  right  to  be  called  malleable  iron 
castings;  they  were  the  commonest  kind 
of  gray  iron.  That  is  not,  by  any  means, 
the  only  establishment  that  pretends  to 
be  making  malleable  iron  castings,  when 
their  product  has  no  right  to  the  name. 
The  demand  for  cheapness  has  had  a 
good  deal  to  do  with  degrading  the  qual- 
ity of  nearly  all  railroad  supplies,  and 
malleable  castings  have  probably  suffered 
deterioration  more  than  other  goods,  be- 
cause there  have  been  no  recognized  tests 
for  malleable  iron  castings. 

Under    these    circumstances,    a    paper 
brought  before  the  Western  Railway  Club 
recently  by  Mr.  C.  L.  Sullivan,  on  "Spe- 
cifications    of     Malleable     Castings,"     is 
very  timely.     Mr.   Sullivan,  who  is  me- 
chanical engineer  for  the  National  Malle- 
able   Castings    Company,    is    particularly 
well    informed    on    the    subject,    and    he 
recommends  certain  good  practical  tests 
to  which  malleable  iron  shall  be  subjected. 
If  railroad  companies  would  take  his  ad- 
vice, and  subject  with  certainty  all  malle- 
able iron  castings  to  the  rigid  tests  Mr. 
Sullivan  prescribes,  there  would  be   less 
reason  for  complaint  against  this  material. 
Railroad  companies  that  fail  to  follow  this 
successful  course  have  no  right  to  com- 
plain, when  inferior  material  is  imposed 
upon  them. 

$  ®  ® 

Decorating  Trains. 

For  the  last  twenty  years  railroad  com- 
panies, as  a  rule,  have  been  prohibiting 
the  decorations  of  locomotives  by  engine- 
men,  but  the  rules  in  this  respect  have  not 
been  very  urgently  enforced  on  many 
lines.  Enginemen  often  like  to  have 
stag-horns  ornamenting  the  headlight, 
fancy  flag-holders  and  ribbon  decorations 
on  different  parts  of  the  engines.  When 
this  taste  for  ornamentation  has  been  kept 
in  strict  moderation,  no  objection  has  been 
raised  to  it,  but  the  great  amount  of  engine 
decoration  that  prevailed  during  the  recent 
political  campaign  seems  to  have  stirred 
up  the  railroad  companies  to  renewed  ac- 
tivity against  the  fad. 

The  Pennsylvania  Railroad  Company 
has  issued  a  strict  order,  prohibiting  any 
decoration  whatever  being  placed  upon 
engines  that  is  not  authorized  by  the  me- 
chanical     department.       The      "  Railway 


World"  says  that  recently  an  engineer  for-  £/%- 
got  to  make  note  of  the  regular  signals  0  -| 
because  his  attention  was  absorbed  by  the 
decorations,  and  a  disastrous  collision  was 
the  result.  It  is  obvious  that  branches 
of  trees,  flowers  and  ribbons  are  likely  to 
prevent  signal  flags  being  seen  readily, 
and  anything  that  will  restrict  the  view  of 
a  signal  has  no  right  to  be  put  on  the 
engine.  Moreover,  people  with  artistic 
taste  understand  that  ribbons,  flowers  and 
tree-branches  have  a  distorting,  instead  of 
a  decorative,  effect  on  anything  like  a  lo- 
comotive. 

On  the  New  York  Central,  streamers 
are  not  allowed  on  the  coaches,  and  par- 
ties traveling  with  cars  decorated  in  that 
fashion  must  undergo  the  humiliation  of 
having  them  taken  off  just  as  soon  as  they 
strike  that  line.  Some  years  ago  a  young 
man,  leaning  out  of  a  car-window,  was 
caught  by  the  flow  of  one  of  the  streamers 
on  a  decorated  train  and  pulled  out  of  his 
seat,  sustaining  injuries  which  entailed  a 
loss  of  $10,000  on  the  company.  That  set- 
tled the  streamer  and  decorative  question 
on  the  New  York  Central,  and  other  rail- 
roads would  not  suffer  much  in  having 
rules  enforced  against  any  decorations 
whatever  which  may  become  a  source  of 
danger. 


he  MASON 
Reducing  Valve. 

FOR  S1EAM  AND  AIR 


Has  features  which    make  it   superior 
to  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 

«^«^  90%  ^»^ 

of   the    American    Railways. 

Adopted   by  the  Government  Railways  of 
France  and  Belgium  and  the  Leading 

English  Railways. 
.  .   .     SENT    ON    TRIAL.    .  .   . 
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THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS.,  U.S.A. 


THE  DRAKE  &  WIERS  CO. 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


Mr.  F.  N.  Pike,  the  genial  proprietor 
of  the  Hygeia  Hotel,  Old  Point  Comfort, 
Va.,  is  preparing  to  make  it  particularly 
comfortable  for  the  members  of  the 
Master  Car  Builders'  and  Master  Me- 
chanics' associations,  which  meet  at  Old 
Point  Comfort  in  June.  Although  the 
headquarters  of  the  associations  will  not 
be  in  the  Hygeia  Hotel  this  year,  it  is 
likely  to  attract  a  good  many  of  the  older 
members,  for  they  had  not  forgotten  the 
solicitude  displayed  by  Mr.  Pike  for  their 
comfort  during  the  two  conventions  that 
have  used  the  Hygeia  as  headquarters.  A 
strong  attraction  connected  with  the 
Hygeia  is  the  surf  bathing.  It  is  quite  a 
convenience  in  the  morning  to  don  a 
bathing-dress  in  one's  room  and  take  a 
swim  before  dressing. 

®     i     i 

Valuable  Boiler  Records. 

There  is  a  system  of  keeping  in  touch 
with  the  condition  of  steam  gages,  stay- 
bolts  and  spark  arresters,  on  the  New 
York,  Ontario  &  Western  Railway,  that 
is  worthy  of  imitation  by  any  master  me- 
chanic that  cares  to  be  posted  at  all  times 
in  those  important  particulars.  The  rec- 
ord of  the  parts  named  is  in  written  form. 
each  one  by  itself  in  a  book  devoted  to 
that  one  purpose,  which  is  kept  in  the 
office  for  reference.  For  steam  gages  the 
respective  columns  are  headed:  Engine 
number,  date  tested;  gage  number;  maker 
of  gage;  condition;  by  whom  tested.  For 
stay  bolt  inspection  the  entries  read:  En- 
gine number;  date  of  inspection;  number 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

ein  nnn  fare  and  has  stood  the  test 
50,000  tars  of  |g  years,  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  FHE  MARKEF.  ******* 

3-PLY  PLASTIC  CAR  ROOFING, 

THE  BEST  IN  THE  MARKET. 

SK  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALSO 

Open    Pop    Valves 
and  Gages. 

THJ  ASHTON  VALVE  CO. 

271  Franklin  Street,  Boston.  Mass. 
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For  Clean  Cleaning. 
ALKALI   WORKS,  BOSTON. 


Inventors. 


Save  attorneys'  fees;  you 
can  draw  up  Patent  A  impli- 
cation yourself.   Send  for 
How  to  Apply  for  a  Patent.  Price,  $1.00. 

Examples  from  actual  practice,  complete  casus,  In- 
cluding Patent  Office  actions ;  all  necessary  forms , 
instruction  in  wording  claims  to  afford  tlie  Best, 
protection,  and  on  patentable  invention.  Postfree 
on  receipt  of  price.  Sample  pages  on  request. 
Address  HENRY  F.  N0YES,  Solicitor  of  Patents, 

:,(i  Liberty  St..  Nb»  York 

WANTED. 

Position  bv  Draftsman  and  Accountant  of  fifteen 
years'  experience  on  Stationary  and  Loco.  W  ork. 
References  and  samples.    Address 

N,  Loco.  Engineering. 
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P.  &  B.  Ruberoid 
Roofing. 


Is  a  strong',  elastic  and  durable 
covering-  for  cars.  Made  of  hair 
felt,  not  paper.  Will  not  tear  or 
split,  and  is  water,  acid,  alkali 
and  coal  gas  proof.  Contains 
no  tar.  •         «         «         * 

P.  &  B.  RUBEROID  ROOF- 
ING is  also  the  best  material 
for  use  on  roundhouses,  car 
sheds,  station  buildings,  repair 
shops,  etc.  «  «  «  « 
Write   for   samples  and   prices. 

The  Standard  Paint  Co. 

81-83  John  Street, 
NEW  YORK. 

CHICAGO  OFFICE :         .  189  Fifth  Avenue. 

Something 
Different-^ 

Cbe  Brotherhood 

$4.00 
Custom  Pants. 

§OLD  direct  only  to  save  you 
money.  Absolutely  all  wool, 
guaranteed  in  every  respect,  good 
enough  for  any  place  and  strong 
enough  for  any  service.  The  best 
value  ever  offered.  Samples,  tape 
measure,  blanks,  etc.  free  for  the  ask- 
ing. Try  them.  If  you  mention 
L.  E.  you  can  save  25  cts.  on  your 
first  order,  if  sent  before  June  Jst.j* 

Don't  forget  that  the  "  Brotherhood  " 
Overalls  are  the  best  and  are  sold  by 
dealers  eyerywhere.^^t^i^t^i^^i^ 

H.  S.  Peters,  Dover,  N.  J. 


of  bolts  broken;  number  of  bolts  re- 
moved; number  of  bolts  applied;  size  of 
bolts  removed;  size  of  bolts  applied;  name 
of  inspector.  This  report  is  supplemented 
by  a  diagram  of  the  firebox  end  of  a 
boiler,  showing  the  location  of  boll  ie 
moved  or  replaced,  and  gives  more  minute 
information  than  the  written  record. 

Spark-arresting  appliances  and  ash  pans 
are  recorded  in  substantially  the  same 
manner;  the  information  conveyed  bear- 
ing directly  on  the  condition  of  thesi 
parts,  and  when  and  by  whom  inspected, 
for  each  engine.  These  records  are  per- 
manent in  ink  and  signed  by  the  man  in 
charge  of  the  department  responsible  for 
the  data,  and  they  must  therefore  1»-  an 
improvement   over  any  system  of  printed 


the   machine   is  40  inches   in  di- 
.iiiM  ter    by    48-inch    stroke.     Both    cylin- 
•    filled  with  the  Corlis,  liberating 
with   vacuum   dash   pot,  and 
with  a  operating  on  the 

;  '  M    to  I"    operated  automatically 
from  six  01  us  to  the  maxi- 

mum numbi  1  ol  n  volutions  per  minute. 
The  main  shaft  is  14  inches  in  diameter 
by  13  feet  long,  weighing  about  5.500 
ds.  The  shaft  is  fitted  with  cranks 
pressed  on  under  immense  pressure. 


We    have    received    a    letter    from    Mr 

Clement  E.  St  ret  ton,  continuing  the  dis- 

on   about   the    merit   of    Joy's   valve 


THE  LARGEST  COMPRESSOR  ENGINE  IN   CANADA. 


slips,  which  can  be  conveniently  lost  if  it 
is  necessary  for  an  interested  party  to  pro- 
duce certain  facts  of  a  character  damaging 
to  himself. 

©  &  & 

The    Largest    Compressor    Engine    in 
Canada. 

The   compressor  engine   shown   in   en- 
graving is  the  largest  ever  put  in  opera 
tion  in  Canada,  and  was  recently  installed 
at  the    famous    Le    Roi   mine,    Rossland, 
B.  C. 

ft  was  built  by  the  Rand  Drill  Com- 
pany, of  100  Broadway.  New  York  City, 
at  their  Canadian  shop  at  Sherbrooke. 
P.  Q.,  and  is  described  as  a  beautiful  piece 
of  mechanism,  as  it  was  shown  standing 
on  shop  floor  at  time  of  inspection. 

On  the  steam  end  the  engine  is  of  the 
Corliss  type,  made  in  the  form  of  a  cross 
compound  condensing  machine.  The 
high  pressure  cylinder  is  22  inches  in  di- 
ameter by  48-inch  stroke,  taking  steam 
through  a  pipe  6  inches  in  diameter.  The 
low    pressure    cylinder    on    the    opposite 


gear.  There  are  so  few  readers  of  "Loco- 
motive Engineering"  interested  in  the 
question,  that  we  must  declare  the  dis- 
cussion closed. 


The  Garden  City  Sand  Company,  of 
Chicago,  have  put  upon  the  market  a  tile 
arch  for  the  use  of  blacksmiths,  which  is 
a  unique  invention.  It  is  employed  to 
partly  cover  the  blacksmith's  fire,  and  has 
the  effect  of  concentrating  the  heat  to  such 
a  degree  that  it  effects  a  considerable  sav- 
ing of  fuel. 


••- 


The  Louisville,  New  Albany  &  Chicago 
people  are  using  the  Bane-McGrath 
Company's  air  hose  coupling  and  angle 
cock,  and  they  claim  that  it  overcomes 
all  shortcomings  of  the  ordinary  angle 
cock. 


m 
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Sargent  Brake  Shoe. 

The  annexed  engraving  shows  the  Sar- 
gi  m  Stevens    open-hearth    steel     driving 
brake   shoe,   which   has   several   peculiar 
features,  as  an  examination  of  the  en 
ing  will  show.     The  object  of  this  inven 


of  Dusseldorf,  Germany,  for  $25,000  worth 
of  machine  tools.  They  h  ive  also  received 
a  large  order  amounting  to  $10,000  from 
the  Volga  Steel  Works,  of  St.  Petersburg, 
Russia.  They  report  their  export  busi- 
ness  as  increasing  very  rapidly.     Also  re- 


S  WtliKNT   I'.KAKK   SHOE. 


tion  is  to  distribute  the  metal  of  the  shoe 
in  such  a  way  as  to  get  a  maximum  con- 
tact with  those  portions  of  the  wheel 
tread  and  flange,  which  are  not  touched 
by  the  rail.  The  shoe  is  reported  to  be 
particularly  successful  in  keeping  the  tires 
in  good  condition  of  switching,  and  other 
engines  that  usually  groove  the  tire  very 
rapidly. 

ft       ft       ft 

A  number  of  engines  on  several  rail- 
ways are  now  fitted  with  both  Westing- 
house  and  vacuum  brakes,  so  as  to  be 
able  to  handle  trains  fitted  with  either 
system.  To  enable  the  two  brakes  to  be 
operated  simultaneously  with  one  handle, 
when  the  engine  has  a  set  of  gear  work- 
ing on  the  air  principle,  and  the  carriages 
have  vacuum  apparatus,  an  ingenious 
valve  has  been  introduced  in  the  vacuum 
train  pipe  immediately  below  the  injector 
on  the  footplate.  The  admission  of  air  to 
the  vacuum  train  pipe  destroys  the  equili- 
brium of  the  valve,  which  in  moving  al- 
lows air  to  escape  from  the  Westinghouse 
pipes,  consequently  applying  the  brakes 
both  on  the  engines  and  carriages  at  one 
and  the  same  operation. — Moore's  "Loco. 
Magazine." 

ft         ft         ft 

The  Yale  &  Towne  Manufacturing 
Company,  Stamford,  Conn.,  have  issued 
an  illustrated  pamphlet,  showing  their 
new  triplex  chain  pulley  block.  This  ap- 
pears to  be  the  largest  portable  chain 
hoist  on  the  market  and  has  a  capacity 
ranging  from  16  to  20  tons.  The  dupli- 
cation of  the  hoisting  mechanism  enables 
the  full  power  of  four  men  to  be  utilized, 
either  in  lifting  a  maximum  load  at  nor- 
mal speed  or  lighter  loads  at  great  speed; 
whereas  all  other  hoists  have  heretofore 
had  but  a  single  hang  chain,  on  which  it 
is  not  possible  to  utilize  effectively  tin- 
power  of  more  than  two.  or  at  the  most 
three  men.  Those  interested  in  chain 
hoists  ought  to  send  for  this  pamphlet. 


The  Davis  &  Egan  Machine  Tool  Com- 
pany, of  Cincinnati.  O.,  have  just  received 
an  order  from  Messrs.  De  Fries  &  Co., 


port  that  business  in  the  United  States 
shows  encouraging  signs  of  improve- 
ment. 

ft     ft     ft 

The  locomotive  belonging  to  the  Du- 
luth  &  Iron  Range  Railroad,  which  is 
equipped  with  the  variable  exhaust  nozzle 
mentioned  several  times  in  these  pages, 
appears  to  be  keeping  up  its  reputation 
for  economy.  We  have  received  a  state- 
ment of  the  performance  of  six  engines 
during  the  months  of  February  and 
March.  The  average  miles  per  ton  of 
coal  run  by  five  of  the  engines  was  23.1 
in  February  and  24.6  in  March. 

ft  ft  ft 

In  giving  evidence  before  the  Ways  and 
Means  Committee  of  Congress,  a  manu- 
facturer of  agricultural  implements  said: 
"Some  years  ago  I  visited  a  large  agri- 
cultural implement  factory  in  England,  at 
the  invitation  of  its  owner,  a  member  of 
Parliament.  I  found  finished  plow  handles 
and  beams  produced  in  that  factory  at  a 
labor  cost  of  more  than  $1,  while  similar 
work  costs  us  but  10  cents  at  our  factory 
in  York,  Pa. 

ft-     ft      ft 

The  San  Francisco  "Examiner"  says 
the  largest  tree  in  the  world  lies  broken 
and  petrified  at  the  north  end  of  a  defile 
of  Northwestern  Nevada.  This  monster 
tree  lies  partly  buried  in  the  ground.  It 
was  at  its  butt  quite  60  feet  in  diameter, 
and  measured  666  feet  long.  No  limbs  re- 
main, although  the  clefts  where  they  were 
broken  off  are  to  be  seen. 

ft  ft    .      ft 

The  Chicago,  Burlington  &  Quincy 
passenger  department  have  issued  a  little 
circular  called  "1.025  Miles  in  1,047 
Minutes,"  giving  a  few  of  the  leading  par- 
ticulars of  the  extraordinarily  fast  run  mad? 
from  Chicago  to  Denver  with  a  special 
train. 

i     i     i 

The  next  annual  meeting  of  the  Amer- 
ican Society  of  Railroad  Superintendents 
will  be  held  at  Nashville,  Tenn.,  beginning 
on   Wednesday,   September  22,   1897. 


EDUCATE  YOURSELF 

by  the  correspondence  method  in  the  the- 
ory of  the  mechanical  trades  and  engineer- 
ing professions.  Studies  carried  on  at 
home.  Thorough  instruction.  Successful 
methods.  Endorsed  by  Superintendents, 
Engineers  and  Mechanics  everywhere  and 
by  the  Editor  of  Locomotix  1   ENGINEERING. 


LOCOMOTIVE  STEAM  ENGINEERING. 

Locomotive    Engineers'    Scholarship,    for 

Locomotive  Engineers,  Firemen,  Appren- 
tices and  others  who  wish  to  study  Loco- 
motive Steam  Engineering.  The  subjects 
taught  are  Arithmetic,  Mensuration  and 
the  Use  of  Letters  in  Algebraic  Formulas, 
Mechanics,  Mechanical  Drawing.  Loco- 
motives, Dynamos  and  Motors.  Price  $25, 
in  advance,  or  $30,  in  installments. 


MECHANICAL  DRAWING. 

Mechanical   Drawing   Scholarship,  for  all 

who  wish  to  become  Draughtsmen  orlearn 
to  make  and  read  drawings.  The  subjects 
taught  are  Arithmetic,  Mensuration  and 
the  Use  of  Letters  in  Algebraic  Formulas 
and  Mechanical  Drawing.  Drawing  is 
taught  by  a  new  and  successful  method. 
Price  $25,  in  advance,  or  $30,  in  install- 
ments. 


MECHANICAL   ENGINEERING. 

Complete  Mechanical  Scholarship,  for  Ma- 
chinists, Pattern  Makers,  Boiler  Makers 
and  Apprentices  to  those  trades  who  de- 
sire to  study  the  theory  of  Mechanics  with 
a  view  of  becoming  Mechanical  Engineers  ; 
for  Superintendents.  Foremen  and  others 
who  wish  to  study  the  theory  of  Mechan- 
ical Engineering  or  to  review  subjects 
which  they  have  previously  studied,  and 
for  young  men  who  wish  to  educate  them- 
selves as  Mechanical  Engineers.  Includes 
instruction  in  Mechanical  Drawing.  Steam 
and  Steam  Engines,  Strength  of  Materials, 
Applied  Mechanics,  Boilers,  Machine  De- 
sign, Dynamos  and  Motors,  and  a  pre- 
paratory course  in  Mathematics  and 
Physics.  Price  $35,  in  advance,  or  $40,  in 
installments. 

We  have  courses  in  Steam  Engineer- 
ing. Stationary,  Locomotive  or  Marine; 
Mechanics,  Mechanical  Drawing1,  Elec- 
tricity, Architecture,  Architectural 
Drawing  and  Designing,  Civil  Engi- 
neering in  all  its  Brandies,  Plumbing, 
Heating  and  Ventilation,  Coal  and 
Metal  Mining,  Prospecting,  English 
Branches,  Shorthand,  Book-keeping  and 
Business  Forms. 

Mention  the  subject  in  which  you  are 
interested  and  we  will  send  you  a  Free 
Circular  of  Information.  It  describes  the 
method  of  teaching,  showing  how  admir- 
ably it  meets  the  requirements  of  those 
who  cannot  attend  technical  colleges.  It 
contains  details  of  the  courses,  prices  and 
terms,  sample  pages  of  the  Instruction 
Papers,  which  take  the  place  of  text  books, 
and  a  reduced  specimen  of  a  drawing 
plate.    Write  to 

THE  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  801,  Scranton,  Pa. 
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The  Oil  That  Lubricates 

BEST 

Is  the  Oil  That  is  Treated  With 

Dixon's 

Pure-flake  * 

Graphite 

A  traveling  engineer  writes  us:  "I  have 
"used  Dixon's  Pure-Flake  Graphite  on 
"our  fast  passenger  engines,  in  valves,  on 
pin  ,  m  driving  boxes  and  on  eccentrics 
"We  got  satisfactory  results  in  every  i  a  ie 
"Our  men  were  more  than  well  pleased 
"with  it,  and  I  don't  think  we  ever  used 
"anything  that  will  anywhere  near  do  the 
"work  that  Dixon's  Pure-Flake  Graphite 
"will." 

Such  testimonials  are  received  almost 
daily.  Eighty-five  prominent  and  leading 
railroad  companies  supply  Dixon's  Pure- 
Flake  Graphite  to  their  engineers,  and  its 
use  shows  a  saving  in  oil.  in  coal  and  in 
repairs. 

Dixon's  Pure-Flake  Graphite  is  not  in- 
tended to  supersede  oil  or  to  take  its  place. 
It  is  intended  to  be  to  the  oil  what  the 
crowbar  is  to  the  man.  Dixon's  Pure- 
Flake  Graphite  is  the  best  solid  lubricant 
known  to  science,  and  adds  strength  and 
endurance  to  all  oils  and  doubles  their 
lubricating  value. 

This  subject  is  of  special  value  to  all 
master  mechanics  and  superintendents  of 
motive  power.  We  are  glad  to  answer 
any  inquiries. 

Joseph  Dixon  Crucible  Co., 

JERSEY  CITY,  N.J 


'IIm-  Buffalo   I'  'i mpany,   Buffalo, 

N,   V..  in  now  executing  an  order  for  a 

largi   dryei  foi  a  laundry  in  I'. hi  .,  Fr: 

ved   thn  nigh    n     i  iffii  i    in   thai   i  ity. 

I  n  the   1  fnited   State  i  thesi  have 

been  u  ed  in  .1  mult  itude  oi  pi  u  1      but  il 

1 ly  in  ithin  thi   last  year  01    0  that  the; 

ii.i-.  e  I"    'i     hippi  'I  .il. I      I  Im    ol   the 

largest    OUI  lil      111    thi      1  trj    is   used    in 

connection  « ith  1  he  Vuditorium  Hotel, 
Chicago,  since  which  installation  they 
havi  been  very  materially  improved.  The 
rapiditj  with  which  fabrics  may  be  dried 
by  the  proper  applii  ation  1  >i  heal  ai 
afforded  by  the  Buffalo  fan  system,  as 
compared  with  the  slow  pi  oce    i  of  heat 

•  niK    hi .111  steam  coils 1  In  1     ouro 

is  the  index  of  the  success  of  the  Buffalo 
fan   system   launclry  dryers. 

i     ft     ft 

Kilt  \  iimi  .  .il.'.  1  last  month,  the  legis 
lature  of  New  York  passed  a  bill  which 
permitted  the  consolidation  of  ten  small 
railroads  between  Albany  and  Buffalo 
into  what  is  now  the  main  line  of  the 
New  York  Central.  Com.  Vanderbilt 
was  the  controlling  -j >i rt t  in  the 
prise,  and  he  gave  the  Empire  State  .1 
good  through  railroad,  in  plan-  of  a  lot 
of  small  ones,  which  gave  poor  service 
and  caused  much  ih  In  in  travel.  It  was 
sixteen  years  later  that  the  same  in.  tei 
mind  brought  about  the  consoli  lation  oi 
the  New  York  Central.  Hudson  River  & 
Harli  in  lines   u  ith  the  Western  portion. 


The  Boston  fire  department  is  having  a 
horseless  fire  engine  built  by  the  Manches- 
ter Locomotive  Works,  in  New  Hamp- 
shire, which  will  run  by  steam.  The  chief 
engineer  rides  at  the  side  of  the  firebox,  all 
the  levers  and  wheels  controlling  the  en- 
gine arranged  conveniently  for  him  as 
in  a  locomotive,  the  assistant  engineer 
steering  by  means  of  a  brake  arranged 
in  front  of  the  front  seat.  This  is  a  very' 
powerful  engine  and  travels  twelve  miles 
an  hour  and  climbs  as  steep  hills  as  any 
horse  con  climb,  besides  having  great 
projectile  power  for  the  forcing  of  water 
to  the  top  of  sky-scrapers. 


"South  America — Its  Resources  and 
Facilities,"  is  the  name  of  an  illustrated 
pamphlet  by  John  A.  Johnson,  recently 
received  in  this  office  from  the  Gisholt 
Machine  Company.  Madison,  Wis.  It  is 
a  very  interesting  pamphlet  and  gives 
half-tone  cuts  of  many  striking  scenes  in 
Smith  America.  Those  who  are  in  any- 
way interested  in  South  American  affairs 
will  find  that  the  reading  of  this  pamphlet 
will  greatly  increase  their  knowledge  of 
the  subject.  The  pamphlet  can  be  ob- 
tained from  the  above  company. 

ft  &  ft 

The  Hayden  &  Derby  Manufacturing 
Company.  11 1  Liberty  street.  Xew  York. 


havi         tied    a    new  illustrati  d  ca 

politan   automatic   in- 
eries  of  first-cla 
graving  tor   and    its 

[ul  in- 
F01  mal  on    ■  m  >  ruing  the  use  of  inji 

can  have  the  pamphlet. 
on  app  p  my. 

ft  ft  I 

"Suburban  Homes"  is  the  title  of  a  very 
li  mil  omely  gol  1  >ul  p  impl 
published  by  the  Lehigh  Valley  Rail- 
road Phila- 
delphia. The  Lehigh  Valli 
through  some  of  the  fim  -  ry  in 
i,  ;,,  and  tin  pamphli  I  1  ontaine  some 
charming  pictures  of  attractive  places  in 
the  in  tghb  -'I ■■-'  York. 

ft     ft     ft 

The  Peerless  Rubber  Manufacturing 
Company,  Warren  street,  Xew  York, 
issued  a  new  illustrated  catalog, 
-'lowing  part  of  the  immense  variety  of 
goods  manufactured  by  the  company.  The 
catalog  is  printed  in  colors,  and  is  got 
out  in  first-class  style.  Anyone  inter- 
1  '1  1  m  rubber  goods  will  find  this  cata- 
log     1   useful   addition  to  their  file. 

...  ft  w 

Railroads   are   not   experiencing   much 
benefit  from  the  good  times  that  have  been 

nfidently    predicted    as    being    due 

in  the  first  months  of  this  year.  A  bad 
sign  is  the  news  that  the  Chicago  & 
Alton,  one  of  the  best  managed  railroads 
in  the  We-t.  have  reduced  their  shop 
force  at  Bloomington  by  laying  off  IOO 
men. 

ft  ft  ft 

The  suit  of  the  St.  Louis  Car  Coupler 
Company  against  the  National  Malleable 
Castings  Company  was  decided  by  Judge 
Tat*,  of  Cincinnati,  on  Monday  in  favor 
of  the  National  Malleable  Castings  Com- 
pany, to  the  effect  that  the  Tower  coupler 
not  infringe.  The  bill  was  dis- 
mi   sed  at  the  cost  of  the  complainant. 


m 


■ 


The  Foster  Engineering  Company,  of 
Newark.  N.  J.,  state  that  during  1806  they 
consumed  over  32,000  pounds  of  Govern- 
ment composition  and  steam  metal,  to- 
gether with  many  tons  of  malleable  and 
oast  iron,  in  the  construction  of  their 
tors  and  reducing  valves. 

-  (ft, 

S         H         B 

The  Boston  Belting  Company  have  re- 
cently placed  the  agency  for  their  me- 
chanical rubber  goods,  in  Atlanta.  Ga., 
with  the  Graton  &  Knight  Manufacturing 
Company,  the  well-known  leather  belting 
manufacturers. 
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GALENA  OIL  WORKS, 

(LIMITED). 
Galena    Engine,    Coach   and   Car    Oils, 
the  Standard  Lubricating  Oils 
of  America. 

SAFETY.  SPEED  and  ECONOMY  are  JM  results ol 
the ^TaS of  Galena  Oils.  COLD  TEST,  10  to  15  BELOW 
ZERO.  These  olis  do  not  freeze  In  thecoldcst  weather, 
while  thev  are  adaptable  to  the  hottest  climates. 

In  the  use  of  Ualeua  oils  there  Is  an  entire  freedom 
from  hot  boxes,  except  when  these  are  caused  by  me 

^T^doptJonrf  Galena  Oils  as  standard  railway Tu 
brlcautsl  y  a  large  majority  ol  the  eading  railways  of 
Bus  country  Is  an  evidence  of  their  BuraHorUtf, while 
the  fact  that  the  same  roads  use  these  oils  today  that 
reed  them  more  than  20  years  ago,  is  an  ev ktoce  ot 
their  uniformity  from  year  to  year  and  year  in  and  out 
Galena  Oils  are  In  exclusive  use  upon  three  contlnu 
ous  lines  from  Boston  and  New  -iork  to  the  Pacinc 
coast  and  upon  one  continuous  line  from  the  City  ol 
^SotoNwYork.iltJSdemonBlirttaittoeteadapto 
hllltv  to  all  icmncratures  and  climates.  Being  entirely 
freefroni"'..'..  'lose  oils  are  not  affected  by  dust  and 

*anWe3aiso"frun!isarour  customers  SIBLEY'S  PERFEC 
HON  VALVE  OH  'which  is  also  used  exclusively  upon 
a  majority  of  the  leading  railways  ol  America. 

GALENA  OIL  WORKS,  Limited, 

Charles  Miller,  President. 
Chicago  Branch  Office.  Franklin,  Pa. 

Fhcenlx  Building,  138  Jackson  St, 


]\  Boiler  inspector 

THAT  INSPECTS. 


ADJUSTABLE  SQUARE  AND 
BEVEL  BAND  SAW. 

Saw  can  be  inclined  from  0  to  45  degrees 
by  turning  a  single  handwheel.  Parts  remain 
locked  in  any  position.  Clamping  unnecessary. 
VARYING  BEVEL  can  be  produced  while 
work  is  being  sawn. 

CATALOGUE  "A" 
WOOD-WORKING   MACHINERY. 


SPINNING  LATHES. 

Cut  shows  our  22  to  44  inch  Extension 

Lathe.    As  suitable  for  small  work  as  any  22 

inch  Lathe.    Quick  movement  on  tail  spindle ; 

better  than  a  lever,  far  quicker  than  a  screw. 

CATALOGUE  "B" 

Spinning  Lathes,  Butters,  Grinders,  etc. 


When  a  solid  stay-bolt  breaks 
it  keeps  still  and  figures  on  an 
explosion.  When  a  Falls  Hol- 
low bolt  lets  go  it  does  this.  You 
don't  find  a  dozen  broken  at  once 
—  gives  you  a  chance  to  pre- 
vent "  rather  than  cure. 
Write  for  Circular. 

Tails  fallow  Stay-Bolt  Co., 

Cuyahoga  Falls,  O. 


HANGERS  EOR  THE  TRADE. 

NEAT  DESIGNS. 

CORRECT  PROPORTIONS. 

ACCURATE  WORKMANSHIP. 
CATALOGUE  "C" 
Power  Transmission  Machinery. 

1    ♦     r  IV.Y1D1Lv7    Catalogues 

512-524  W.  4 1st  St.  Ff« 

to  any  address. 

NEW  YORK. 
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THE  STANDARD  STEEL  WORKS, 

PHILADELPHIA. 

TIRES 

Wrought   Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

REPRESENTATIVES. 

CHICAGO  OFflCC:  1217  Monadnock  Building. 

ST.  LOUIS  :  C.  A.  fHOMSON,  615  North  fourth  Street. 

BOSTON:  W.  E.  CLARK,  8  Oliver  Street. 

The  Pratt  &  Whitney  CoTHartford,  Conn.,u.sI 

SINGLE  AND  DOUBLE  HEAD  MILLING  MACHINES  used  as  Substitutes  for 
Planers  for  Heavy  and  Rapid  Cutting  in  Cast  and  Wrought  Iron 
and  Steel. 

TURRET-HEAD  MACHINES  AND  TOOLS  for  Turning,  Forming  and  Thread- 
ing Irregular  Pieces  of  Circular  Cross-section  in  Brass,  Iron  and 
Steel. 

METAL  BAND  SAWING  MACHINES  for  Cutting  Sprues  from  Brass  Castings. 
MILLING  CUTTERS.     HOLDERS,  with  Inserted  Cutters  for  Turning,  Shaping 

and  Threading  Metals.     SPIRAL  SHEAR  PUNCHES. 
CATALOGUE  L  SENT  ON  APPLICATION. 

J. G.  BRILL  CofoH^Y... 

Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT  in   Passenger   Car   Trucks   ma'de 
IN  25  YEARS. 


Our  New  Truck 

No.  27 


takes    CURVES    EASIER 

THAN  ANY  TRUCK 

EVER    BUILT. 


We  are  making  strong  assertions  in  regard  to  these  Trucks,  but  we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 
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Williams,  White  &  Company, 

Moline,  HI.,  U.S.A. 


Makers  of  Justice  Hammers,  Automatic  Coal 
Chutes  for  Coaling  locomotives.  Bulldozers,  Drop 
Hammers,  Steam  Hammers,  Punches  and  Shears, 
Eyebolt  Machines,  faper  Rolling  Machines. 


»-i*<*<**- 


-•CX^O>« 


rv.i. 

Xorwalk  Iron  Works  Co 390 

Hi     I      I  ■  . .  ■  38* 

'.II..     .  381 

Pence  Co 196 

1 

Pedrick  &  Ayer  Co 

Pi  Bdw.  1 381 

Peters,  II.  S 383 

Pittsburgh  Loco.  Works 1  ,- 

Pood  Ma<  I  Hi-'  Tool  Co      

ttg.  Co 



Power  Publishing  Co. .      

Pratt  &  Whitney  Co ...387 

Prentiss  Tool  and  Supply  Co 

Prosser,  Thoa.,  &  Son 406 

Pryibil,  P 386 

Q.  &  C.  Co Cover 

Kamapo  Iron  Works 398 

Ramapo  Wheel  &  Foundry  Co 398 

Hand  Drill  Co 192 

1  .  Paul  S 

Reynolds.  F.  C 398 

Richmond  Loco,  and  Machine  Works 

Rogers  Locomotive  Co 

Ross  Valve!  0  Cover 

Sac  knianli.  V.  A Cover 

Safety  Car  Beating  and  Lighting  Co 398 

Sams  Automatic  Coupler  Co 

Sargent  Co 

Saunders',  D.  Sons  Cover 

Schenectadv  Loco.  Works 406 

Sellers.  William  &  Co.,  luc 389 

Sherburne  &  Co    39* 

Shoenberger  Steel  Co 389 

Signal  Oil  Works,  Ltd       4°5 

Smillie  Coupler  &  Mfg.  Co 401 

Standard  Coupler  Co 3°S 

Standard  Paint  Co 383 

Standard  Steel  Works 387 

Star  Brass  M  fg.  Co 396 

Stow  Flexible  Shaft  Co 

S.  W   Card  Mf  4.  Co 388 

TaborMfg.  Co Cover 

Trojan  Car  Coupler  Co Cover 

Tyler  Tube  and  Pipe  Co 401 

United  States  Metallic  Packing  Co 399 

Utica  Steam  Gage  Co 3*4 

Watson  &  Stillman        Cover 

Wedderburn,  John.  &   Co Cover  and  391 

Westinghouse  Air-brake  Co 400 

Westinghouse  Electric  and  Mfg.  Co 396 

Whitney,  Baxter  D 39° 

Whittlesey,  fieo.  P 3°' 

Williams,  White  &  Co 387 

Wood.  R.  D.  &  Co 392 


Buyers'  Finding   List. 


AIR  BRAKE  HOSE. 

Boston  Belting  Co..  Boston.  Mass. 

X.  Y.  Belting  &  Packing  Co..  New  York. 

AIR  BRAKES. 

Westinghouse  Air  Brake  Co.,  Pittsburg.  Pa. 

AIR  COMPRESSORS. 

Clayton  Air  Compressor  Works.  Xew  York. 
Ingersoll  Sergeant  Drill  Co..  N.  Y.  City. 
Norwalk  Iron  Works  Co..  South  Xorwalk,  Ct. 
Pedrick  &  Aver  Co..  Philadelphia,  Pa. 
Rand  Drill  Co.,  Xew  York. 

AIR  DRILLING  MACHINE. 

C.  H.  Haeseler  &  Co  .  Philadelphia.  Pa. 

AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works.Philadelphla.Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulator  Co..  Boston,  Mass. 

ARCH  BARS. 

Cambria  Iron  Co..  Philadelphia.  Pa. 

ASBESTOS. 

Carer  Mfg.  Co..  Philip.  I.ockland.  O. 
H.  W.  lohns  Mfg.  Co..  Xew  York. 

AXLES. 

Cambria  Iron  Co..  Philadelphia,  Pa. 

BALANCED  SLIDE  VALVES- 

Am.  Bal.  Slide  Valve  C  ..  San  Francisco,  Cal. 
M.  C.  Hammett.  Trov.  X.  Y. 

BEARING  METAL. 

Ajax  Metal  Co..  Philadelphia,  Pa- 
Paul  S.  Reeves,  Philadelphia.  Pa. 

BELL  RINGER. 

fj.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

BELTING. 

Peerless  Rubber  Mfg.  Co.,  Xew  York. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co.  Pittsburgh  Pa. 
(Continued  on  fage  s 
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BUYERS-  FINDING  LIST—  Continued. 

BOILER  COVERINGS. 

Carey  Mfg.  Co.,  Philip,  Lockland,  O. 

BOILERS. 

Brooks  Locomotive  Works.  Dunkirk.  N.  \  . 
Cooke  Locomotive  A;  Machine  Co..  Pat(  tson, 

N.  I. 
Pittsburg  Locomotive  Works,  Pittsburg.  Pa. 
Richmond  Loco  &  Mach.Wks..Ricntaond,Va. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg  Co.,  Philadelphia,  Pa. 
BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland,  i ). 
Manning.  Maxwell  ,V  Moore.  New  York. 
National  Machinery  Co.,  Tiffin.  O. 

BOOKS. 

American  Industrial  Pub.  Co.,  Bridgeport,  Ct. 

Audel  &  Co.,  New  York. 

Griffin  &  Winters,  Chicago.  111. 

H.  C.  Baird  &  Co.,  Philadelphia.  Pa. 

BORING  MILLS. 

Manning,  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS. 

Q.  &  C.  Co.,  Chicago,  111. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillbu'-n,  N.  Y. 
The  Sargent  Co  ,  Chicago,  III. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Coupler  Co.,  buffalo,  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co.,  Moline.  III. 

CARS. 

I.  G.  Brill  Co.,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lii.:a,  O. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo,  N.  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConwav  &  Torlev  Co.,  Pittsburp,  Pa. 
National  Malleable  Castings  Co.,  Chi^afo.  111. 
Sams  Automatic  Coupler  Co..  Denver.  Col. 
Smillie  Coupler  &  Mfg  Co.,  Newark,  N.  J 
Standard  Coupler  C<>.,  New  York. 
Trojan  Car  Coupler  Co..  Troy,  N.  Y. 

CAR  DOOR  FASTENERS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

CAR  FORGINGS, 

Dickson  Mfg.  Co.,  Scranton.  1  a. 

CARS,  FREIGHT. 

Allison  Mfg.  Co.,  Philadelphia,  Pa. 

CAR  HEATING. 

William  C.  Baker.  New  York. 

Safety  Car  Heating  &  Lighting  Co.,  New  York 

CAR  HEATING  HOSE. 

N.  Y.  Belting  &  Packing  Co..  New  York. 

CAR  LIGHTING. 

Safety  Car  Heating*  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Drake  &  Weirs.  Cleveland,  ( > 
Standard  Paint  Co.,  New  York. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicago. 

111. 
M.  C.  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.  Y 
Standard  Steel  Works,  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning.  Maxwell  &  Moore,  New  York. 

CASTINGS,  STEEi . 

Lima  Locomotive  &  Machine  Co..  Lima.  O. 
Sargent  Co.,  Chicago,  111. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago.  111. 
CHANNELERS. 

Ingersoll  Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

Star  Brass  Mfg,  Co.,  Boston,  Mass 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia.  Pa. 

COMPRESSED  AIR  TOOLS. 

C.  H.  Haeseler  &  Co.,  Philadelphia,  Pa, 

CONVEYORS. 

Link  Belt  Engineering   Co.,  Philadelphia,  Pa 

CORRESPONDENCE  SCHOOLS. 

Tnternat '1  Corres.  School «  Srranton,  Pa. 

CUTTING-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach   Tool  Works.  Philadelphia.  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Maris  Bros.,  Philadelphia,  Pa. 
Wm.  Sellers  &  Co  ,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co..  Philadelphia.  Pa. 

i  Continued  on  page  389.1 
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MANUFACTURE 


STAY  BOLT  TAPS 


Adapted  to  Stand  the  Hard  Service  of  R.  R.  Repair  Shops. 

THR  E I    D 


!f 
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CATALOGUE    FREE. 

S.  W.  CARD  MANUFACTURING  CO.,  MANSFIELD,  MASS. 


ADVANTAGES  OF 

THE  MORAN  FLEXIBLE  JOINT 

For  a  Steam  Heating  Connection 

Between  Engine  and  Tender. 

ALL  METAL  CONNECTION. 

ABSOLUTELY    FLEXIBLE. 

Positively  Steam  Tight  under  ANY  Pressure. 

Indestructible  Short  of  Wreck.    No  Delays.    No  Repairs. 
First  Cost  is  the  Only  Cost. 

STEAM,    OIL,    HOT    ASHES,   OR    DIRT, 

does  not  affect  Its  life. 

MORAN  FLEXIBLE  STEAM  JOINT  CO.,  Inc'd. 

HENRY  U.  FRANKEL,  President. 

8SS£fflrj5tat?  WtaS  149  THIRD  ST.,  LOUISVILLE,  KY. 

Automatic  Relief  Trap. 


COMPRESSED  AIR  TOOLS 


Compressed  Air  Tools 


5 
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For  Drilling,  Reaming,  Tapping,  Counter- 
sinking, Expanding  and  Beading  Boiler 
Flues,  Caulking  and  Chipping  Boilers  and 
Castings,  Sifting  Sand,  Hoisting,  Die 
Sinking,  Scaling  Armor  Plates,  Curling 
Stay  Bolts,  Carving  Stone,  etc.,  etc.,  etc. 
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C.  H.  Haeseler  Co. 

Manufacturers 

1026-1030  Hamilton  St.,  Philadelphia,  Pa. 

^C^OOOO*  COMPRESSED  AIR  TOOLS 


Bradley 

Power  Hammer 

Made  In  Helve.  Upright  Helve  and  Uptight  Strap  Styles.     I  5  to  500  lb.  Heads. 

Sl^s.      THE  BRADLEY  COMPANY,  SYRACUSE,  N.Y. 
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ALLISON   MFC.  CO., 


MANUFACTURERS  OP 


FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


PHILADELPHIA,    3F»A.. 


PHILADELPHIA,  PA. 

LABOR-SAVING  TOOLS  for  LOCOMOTIVE  SHOPS 

CRANES. 

PLANERS, 

TOOL  GRINDERS, 

BORING    AND    TURNING 

MILLS, 
DRIVING  WHEEL  LATHES, 
VERTICAL,  HORIZONTAL 

DRILL  PRESSES, 
LOCOMOTIVE    TURN- 
TABLES, 
MILLING  MACHINES, 
STEAM  HAMMERS, 
AXLE  LATHES. 


CRANES. 


Injectors  tor  Locomotives. 


Locomotive 
BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


Plates  up  to  118  inches  in  width. 


SHOENBERGER  STEEL  CO 


PITTSBURGH,  PA. 


BOLT,  NUT 

and  SPECIAL  MACHINERY. 

4 

Complete  Outfits  of  this  Class  of  Took  for 
.  ]      R.  R.,  Car  and  Locomotive  Shops  a  Specialty. 
Send  for  Illustrated  Catalogue  '  B.' 


The  National    Machinery  Co., 

TIFFIN,  O.,  U.S.  A. 


BUYERS'  FINDING  LIST-O"/ 

CRANK  PINS. 

Cambi  la  ir  on  <        P  pbla,  Pa. 

CYLINDER     BORING     AND    FACING 
MACHINES. 
Pedi  P  Pa. 

DRILLING  MACHINES 

<     II    1 1...   eler&  I  i   Pa 

New  Vork. 
I  o    Ham 
a}  St  Supply  I  York. 

DUPLEX  AIR  GAGES. 

Star  B 

ELECTRIC   LIGHTING    AND  POWER 
APPARATUS. 
Westings Bio        llg.Co    Pittsburg,  i-a 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locoto  ■.  Philadelpl   ■ 

FILES  AND  RASPS. 

Nicholson  I    -  I        Providence,  R,  I. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

FLEXIBLE  STEAM  JOINT. 

Moran  Flexible  Steam  JointCo.,I>oui8ville,Ky. 

FLUES,  IRON. 

Tyler  Tube  &  Pipe  Co.,  Washington,  Pa. 

FORGES. 

The  Bradlev  Co.,  Syracuse.  N    Y. 

FORGINGS.' 

Bethlehem  Iron  Co..  So.  Bethlehem.  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  N.  V. 

Richmond  Loco.  &  Meh.  Wks  ,  Kichmond,  \*a. 

GEAR  CUTTERS. 

Gould  *  Kberhardt.  Newark.  N.  J. 

GRAPHITE. 

Jos.  Dixon  Crucible  Co..  Jersey  City,  N.  J. 

HAMMERS. 

Bradlev  Co..  The   Svracuse.  N   Y. 
Williams,  White  &  Co.,  Moline.  111. 

HEATING  SYSTEM,  FAN. 

Buffalo  Forge  Co. 

HOISTS,  PNEUMATIC. 

Pedrick  *  Aver  Co.,  Philadelphia,  Pa. 

HOLLOW  STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls.  O. 

HYDRAULIC  JACKS. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

R.  L).  W 1  A  Co  .  Philadelphia,  Pa. 

LNTECTORS. 

Nathan  Mfg.  Co..  New  York. 

Wm  Sellers*  Co.,   Philadelphia   Pa. 

JACKS. 

Richard  Dudgeon,  New  York. 
Watson  &  Stillman,  New  York. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O. 

JEWELRY. 

S    N    Clarkson  &  Co..  Chicago,  111. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co..  Chicago,  111. 

LAGGINGS  FOR  LOCOMOTIVES. 

Carey  Mfg.  Co.,  Philip.  Lockland.  u. 
H.  W.  Johns  Mfg.  Co..  New  York 

LATHES. 

Bement,  Miles  &  Co..  Philadelphia.  Pa 

W.  D    t-^rbes*  Co.,  Hoboken,  N.  J. 

Jones  &  Lamson  Machine  Co  .  Springfield.  Vt. 

Manning,  Maxweli  &  Moore,  New  York. 

Niles  Tool  Works  Co.,  Hamilton.  O 

Pratt  &  Whitney  Co.,  Hartford.  Conn 

Prentiss  Tool  .V  Supplv  Co.,  New  York 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works,  Dunkirk  N   Y 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia.  Pa. 
Brooks  Locomotive  Works.  Dunkirk.  N.  Y. 
Cooke  Loco.  A:  Machine  Co..  Paterson.  N.  J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Pittsburg  Locomotive  Works.  Pittsburg   Pa. 
H.  K.  Porter  &  Co..  Pittsburg.  Pa. 
Richmond  Loco.  &  Mch.  Wks.,  Richmond, Ya. 
Rogers  Locomotive  Works.  Paterson,  N.  J 
Srhenectadv  Loco.  Wks..  Schenectadv.  N  Y. 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Nathan  Mfe.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  Y'ork. 
Sienal  Oil  Works   Franklin.  Pa. 

MACHINE  TOOLS. 

Newton  Machine  Tool  Co..  Philadelphia,  Pa. 
William  Sellers  &  Co..  Inc..   Philadelphia.  Pa. 

(Continued  on  page  390.) 
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MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk,  N.  V 
M,  <  onway  ,v  Toi  ley  Co.,  Pittsburg,  Pa. 
S    F.  Meeker,  Newark,  N.  J. 
National  Malleable  Castings  Co.,  Chicago,  ill. 

METAL  POLISH. 

G.  W.  Hoffman,  Indianapolis,  Ind. 

METAL  SAWING  MACHINES. 

Q.  &  C.  Co.,  Chicago,  111. 

MILLING  MACHINES. 

Bement   Miles  &  Co.,  Philadelphia,  Pa^ 

Newton  Machine  Tool  Works,  Phila.,  Pa. 

MINING  MACHINERY. 

Dickson  Mfg.  Co  .  Scranton,  Pa. 

MODEL  LOCOMOTIVES. 

Olney,  G.  11  ,  Brooklyn,  N.  Y. 
MOLDING  MACHINES. 

Tabor  Mfg.  Co.,  New  York  City, 

MUFFLER  POP  SAFETY  VALVES. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore 
Crosby  Steam  Gage  &  Valve  Co.,Boston,Mass 
NUT  TAPPING  MACHINERY. 

National  Machinery  Co.,  Tiffin.  O. 

OIL  CUPS. 

Nathan  Mfg.  Co.,  New  York. 

OVER  CLOTHES. 

H.  S.  Peters,  Dover,  N.  J. 

PACKING. 

Boston  Belting  Co.,  Boston,  Mass. 

Gould  Packing  Co.,  East  Cambridge.  Mass. 

N   Y.  Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

PAINTS.  „ 

Detroit  Graphite  Mfg.  Co  ,  Detroit,  Mich. 

PATENTS. 

().  Knight,  New  York. 

Munn  &  Co.,  New  York. 

Henrv  F.  Noves.  New  York 

John  Weddefbum  &  Co..  Washington,  D.  C. 

George  P.  Whittlesey,  Washington,  D.  C. 

PERFORATED  METAL. 

Harrington  &  King  Perforating  Co.,  Chicago, 
111. 

PHOTOGRAPHS 

F.  Moore,  London.  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co.,  Philip,  Lockland,  O. 

pipe  Cutter,  hand. 

D.  Saunders'  Sons,  Yonkers,  N,  Y. 

PIPE   THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 
Bignall  &  KeelerMfg.  Co.,  Edwardsville,  111. 
D.  Saunders'  Sons,  Yonkers,  N.  Y. 

PISTON  RODS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M   Jones  &  Co.,  Boston,  Mass. 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Niles  Tool  Works  Co.  Hamilton   O. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 
Prentiss  Tool  &  Supply  Co  ,  New  York. 
Whitney,  Baxter  D  ,  Winchendon,  Mass. 

PLATFORMS. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

PNEUMATIC  TOOLS 

(,    H.  Haeseler  &  Co..  Philadelphia.  Pa. 
U.  S.  Metallic  Packing  Co.,  Philadelphia. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co.,  Boston,  Mass. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore. 

Md. 
Crosby  Steam  Gage  &  Valve  Co.. Boston. Mass. 
Star  Brass  M£g,  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

PUMPS,  STEAM. 

A.  S  Cameron  Steam  Pump  Wks  .  New  York 

PUMPS. 

Erwin    Hydraulic   Machy.    Co.,  Milwaukee 

PUNCHING     AND     SHEARING     MA 
CHINERY. 

R    D.  Wood  &  Co.,  Philadelphia,  Pa. 

RAILS,  STEEL. 

Bethlehem  Iron  Co.,  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

REAMERS. 

Cleveland  Twist  Drill  Co  ,  Cleveland,  O. 

REGULATORS. 

Foster  Engineering  Co.,  Newark,  N.  J. 
ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co..  New  York. 
Rand  Drill  Co.,  New  York 

(Continued  on  page  391.) 


NOW    FOR  THE   FISH  STORIES! 

All  Indications  Point   to  «  Great  Seusoii 

for  tike  Anglers. 

'•The  Ice  Is  out!"  How  much  these  four 
little  words  will  mean  to  thousands  of  eager 
sportsmen,  when,  In  a  few  more  days,  they 
are  flashed  over  the  wires  from  the  teeming 
Likes  aud  rivers  that  make  northern  New- 
England  such  a  paradise  for  the  angler. 

Hundreds  of  newspapers  scattered  all  over 
the  laud  will  spread  the  gladsome  messuge 
before  their  readers;  and  at  the  clubs  and 
other  meeting  places,  where  disciples  of  the 
rod  and  reel  are  wont  to  gather,  "the  Ice  is 
out"  will  be  u  far  more  absorbing  topic  of  dls 
eussion  than  tariff  bills  or  arbitration  treaties. 
Transportation  people,  and  those  engaged  lu 
supplying  the  material  wants  of  the  amateur 
fisherman,  are  all  agreed  that  the  present  Ash- 
ing season  In  New  England  Is  likely  to  be  a 
"record  breaker,"  Just  as  was  the  receut  hunt- 
ing season  in  Maine.  Everybody  who  has  ever 
been  in  the  habit  of  "going  fishing"  is  down 
lor  a  trip  to  his  favorite  haunt  this  spring, 
and  hundreds  more  who  have  never  tasted  the 
delights  of  this  glorious  pastime  are  booked 
for  their  Initial  experience  with  rod  and  fly. 

As  far  as  it  is  within  the  bounds  of  human 
fallibility  to  foresee,  the  returns  upon  their 
Investment  of  time  and  money  are  likely  this 
year  to  exceed  those  of  any  previous  season, 
too.  The  fiuny  tribe,  like  New  England 
weather  itself,  is  somewhat  fickle  in  tempera- 
ment: but  somehow-  or  other  It  seems  to  be 
"In  the  air"  that  the  fish  are  not  only  going 
to  be  big  and  plentiful  this  spring,  but  that 
they  are  going  to  rise  to  the  fly  with  the 
unanimity  and  celerity  of  a  lot  of  office- 
seekers  after  a  fat  consulship. 

This,  at  any  rate,  is  what  the  guides  "down 
in   Maine  and   "up"   in   New   Hampshire  are 
predicting,  and  they  ought  to  know'. 

Thanks  to  the  untiring  efforts  of  the  State 
and  National  Fish  Commissions,  supplemented 
bv  the  public-spirited  work  of  scores  of  private 
citizens,  the  inland  waters  of  New  England 
are  more  than  ever  alive  with  trout  and  salmou 
and  bass,  and  the  multitude  of  other  gamey 
fish  that  the  angler  delights  to  lure. 

Thanks,  also,  to  northern  New  England  s 
great  transportation  system,  the  Boston  & 
Maine  Railroad,  the  task  of  reaching  these 
favorite  fishing  grounds  of  Rangeley,  Moose- 
head,  Winnlpesuukee,  Asquam,  Sunapee, 
Champlain,  Memphremagog,  Willoughby  and 
Connecticut  lakes,  the  White  Mountains  and 
Pemigewasset  Valley,  the  Restigouche  and 
other  Canadian  resorts,  is  no  longer  a  task  at 
all.  but  a  distinct  pleasure. 

This  year  the  facilities  for  reaching  any  and 
all  of  these  famous  fishing  centers  are  better 
than  ever  before,  and  the  sportsman  leaving 
Boston  on  an  early  morning  train  finds  him- 
self enjoving  a  hot  supper  in  the  very  heart  of 
the  Rangeley  region;  while,  if  his  destination 
be  the  Moosehead  fishing  grounds,  he  may 
leave  the  Hub  on  the  night  express  and  make 
his  first  cast  under  the  shadows  of  Mount 
Katahdin  the  following  afternoon. 

Other  points,  like  Winnlpesaukee  and  buna- 
pee,  where  the  fishing  is  excellent  but  the  sur- 
roundings more  "civilized,"  are  reached  almost 
before  one  has  gotten  comfortably  settled  for 
tlif*  iournov 

The  passenger  department  of  the  Boston  & 
Maine— which  is  an  official  and  infallible  bu- 
reau of  information  concerning  everything  re- 
lating to  outdoor  life  in  New  England— Is  pre- 
pared to  furnish  intending  sportsmen  with 
Illustrated  guide-books,  tickets,  time-tables 
and  "pointers"  in  general  regarding  the  fish- 
ing regions  along  the  Boston  &  Maine  system 
or  its  connections.  An  application  addressed 
to  D  J.  Flanders,  General  Passenger  Agent, 
Boston,  will  meet  with  prompt  response. 


Spark  Arrester  Plate. 


Planer  Talk. 


Baxter  0.  Whitney  makes  better 
planers  than  any  other  concern 
making  wood-working  machin- 
ery and  stands  ready  to  prove 
this  to  your  entire  satisfaction. 

Baxter  D.  Whitney, 

Winchendon,  Mass. 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 


THE  NORWAtK  IRON  WORKS  CO., 

South  Norwalk,  Conn. 

Makers  of   Air  and  Gas  Compressors 

For  All  Purposes. 

SEND    FOR    CATALOG. 

LINK-BELT 

Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE    HANDLING    OF 

Coal  and  Ashes. 

Monobar 
Coal   Conveyors 

etc.,  etc. 

LINK-BELT  ENGINEERING  COMPY., 

Nicetown,  Philadelphia. 

49  Dey  St.,  New  York. 

(CHICAGO,  LINK-BELT    MACHINERY   COMPANY.) 

FOUNDBD    BY    MaTHKW   CaRKY,    1785. 


HENRY  CAREY  BAIRD  &  CO. 
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Books, 


flnSuatrtal  publishers,  Sjoofescllcrs, 
an6  Umportcre, 
0  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

Our  New  and  Revised  Catalogue  of  Practical  and  Sc!entl6e 
91   paces,  8vo.,  and  our  other  Catalogues  and  Circulars,  the 

covering  every  branch  of  Science  applied  to  the  Arts,  Bent 
I  1  ..   if  pontage  to  any  one  io  any  part  of  the   world  whe 

rniah  his  address. 


OCTAVIUS  KNIGHT, 

Patent  Expert, 
37  LIBERTY  ST.,   NEW  YORK, 

Forty  Years'  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


LOCOMOTIVE    ENGINEERING. 


891 


THE  BETHLEHEM  IRON  CO. 

Works  and  Principal  Office:  SOUTH  BETHLEHEM,  PENN. 

PLATES 

For   All   Purposes.      Made  from  HIGH-GRADE  OPEN 
HEARTH  STEEL. 


NEW  YORK  OFFICE,  100  Broadway. 

PHILADELPHIA  OFFICE,  421  Chestnut  Street. 

CHICAGO  OFFICE,  Marquette  Building. 


,HEACME 

%]fiB^  Machinery  Co. 

pBlMrT^b^       CLEVELAND,  0. 


MANUFACTURERS  OF 
ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AND 
DOUBLE  AUTO- 
MATIC BOLT  CUT- 

I  IKS,  cutting  from 
l-S  in.  to  6  in.  <li.nn. 
ALSO  SEPARATE 
HEADS  AND  DIES. 


LOCOMOTIVE  WORKS  AND  CAR  SHOPS. 


NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Power. 


No.  3  Machine. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  kind  in  the  World. 

SECURE     OUR     CATALOG. 

•    •    • 

THE   ARMSTRONG   MFG.   CO. 

NEW  YORK, 
139  Centre  St. 


BRIDGEPORT.  CONN., 

104-116  Knowlton  St. 


RICHARD  DUDGEON 


24    &    26    COLUMBIA    ST., 

NEW    YORK. 


MAKER  AMD  PATENTEE  OP 
IMPROVED 

HYDRAULIC  JACKS 

Punches,    Roller   Tube    Expanders,    and 
Direct  Aciing  Steani  Hammers. 

%W  Jacks  for  Pressing  on  Crank-Pins  or  Car- Wheels 
made  to  order.  Communications  by  letter  will  receive 
ommpt.  attention 


URANES,  TROLLEYS,  PORTABLE  HOISTS,  OVERHEAD  TRACK. 

SEND  FOR  CATALOCUE. 


MARIS    BROS., 


2343  &  2345 

CALLOWHILL    ST., 

Philadelphia,  Pa. 


ATEN 


CEO.  P.  WHITTLESEY, 

Atlantic  Building,  WASHINGTON,  D.  C. 

RAILROAD  INVENTIONS  A  SPECIALTY. 


Wanted— An  Idea 


Who  can  think 
of  some  simple 
thing  topatenl? 
Protect  your  ideas :  thev  mav  bring  vou  wealth. 
Write  .lOHX  WEDDERBURN  &  CO..  Patent  Attor- 
neys, Washington,  D.  C.  for  their  $l.SnO  prize  offer 
and  new  list  of  one  thousand  inventions  wanted. 


BUYERS'  FINDING  LIST -Continued. 

ROOFING,  RUBEROID. 
Standard  Painl  '  o  .  New  York. 

RUBBER  HOSE. 

Boston  Belting  t  o.,  Boston.  Max. 
Pei  i  li       i  !        ■         New  York. 

SANDING  APPARATUS. 

H<  oi  .   I,   I.,  at  a,  Noil  b  I  arobi  Idgi  ,  Mats. 

Sherburne  &  I  o    Boston,  .Mass. 

i     s.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

SAVOGRAN. 

Alkali  Works,  Boston 

SAW  FILING  MACHINES. 
P.  Pryibil,  New  York. 

SHAPERS. 

Bement,  Miles  A  Co..  Philadi 
Gould  A  Eberbardt,  Newark.  N.J. 
Pratt  &  Whitney  Co..  Harttord,  Conn. 

SPARK  ARRESTER  PLATE. 

Harrington  &  K  'ing  Co..  Chicago, 

ill. 
Ilendrick  Mfg1.  Co.,  Carbondale.  Pa. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 

STAMPS,  STEEL. 

I\   A    Sackmann.  Cleveland.  <> 

STAYBOLT  IRON. 

!• all a  Hollow  Stay-Bolt  Co.,  Cuyahoga  Palii.O 

STAY  BOLT  TAPS. 

s   W    Card  U  [     Co     Mansfield,  Mass. 

STEAM  GAGES. 

>tat  Brass  Mfg.  Co..  Boston,  Mass. 
ITtica  Steani  Gage  Co.,  Utica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co.,  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
Carbon  Steel  Co.,  Pittsburg.  Pa. 

B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son,  New  Yorkj. 
Latrobe  Steel  Co.,  Latrobe.  Pa. 
Shoenberger  Steel  Co.,  Pittsburg,  Pa. 

STEEL  TIRED  WHEELS. 

McKee,  Fuller  &  Co.,  Catasauqua,  Pa. 
Rainapo  Wheel  &  Foundry  Co..  Ramapo,  N.Y 
Standard  Steel  Works,  Philadelphia,  Pa. 

STEEL  TIRES. 

Latrobe  Steel  Works.  Latrobe,  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works.  Philadelphia,  Pa. 

STREET   RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn.  N.  Y. 

TIE  PLATES. 

y.  &  C.  Co.,  Chicago,  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co..  Chicago,  111. 

TRUCK  FRAMES,  STEEL. 

Fox  Solid  Pressed  Steel  Co.,  Chicago,  111. 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 
TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  Citv  Forge  &  IronCo.,  Cleveland,  O. 

TURRET  MACHINES. 

Jones  &  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co..  Cleveland.  O. 
VALVES. 

Jenkins  Bros..  New  York. 

VALVES,  REDUCING. 

Mason  Regulator  Co..  Boston,  Mass. 
Ross  Valve  Co.,  Trov.  N    Y. 

VALVE  SEAT  PLANERS. 

Pe  lrii  k  &  Aver  Co.,  Philadelphia.  Pa. 

VENTILATORS- 

Pancnast  Ventilator  Co.,  Philadelphia,  Pa. 

VESTIBULES 

Gould  Coupler  Co..  Buffalo   N    Y. 
Mi',  mway  &  Torlev  Co..  Pittsburg,  Pa. 
VISES. 

Snail  &  Kec-ler  Mfg.  Co  .  Edwardsville,  111. 

WATCHES 

S   X   Clarkson  &  Co.,  Chicago.  111. 

WATER  HOSE. 

NY  nd  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

WHEEL  PRESSES. 

Watson  .v  Stillman  Co  .  The.  New 
Mannine.  Maxwell  .v.  Moore,  New  York. 

WIRE  FENCES. 

Paere  Woven  Wire  Fence  Co..  Adrian.  Mich. 

WOOD  WORKING  MACHINERY. 

Prvibil.  P  .  New  York. 

Whitney.  Baxter  D  ,  Winchendon,  Mass. 
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THIS  IS  THE  BOOK. 


Pointers 


For    MACHINISTS   and 
ENGINEERS. 

By  Chas    McShahe.   Practical  Machinist;  J.  P, 

Him:.    MiMhI.it    IMv.   ST,    B.    Of    I.     V.  ,    Mini   .1      I  I       \ 

Miwk,    \]     E.     Treating  upon    Mr-Brake,   Break 

Dow  us,  Blows  and  Poands.Link  and  \  alve  M ny, 

Li motive  N  alve  Setting.  Testing  Plant,  indicator 

Praotloe,  Compound   Engines,  rnjectors,  Lubrica- 
tors etc  ,  etc 

342  Pages. 187  Illustrations.  5»._.  «  8.  Cloth,  $1.50. 


AGENTS  WANTED     sendforterms    2 sold 

in  ~i\  months     Will  be  senl  prepaid  to  am  address 
upon  reoeipi  ol  pi  Ice 

GRIFFIN    &    WINTERS,     Publishers, 
171  la  Salle  Street,  CHICAGO. 

I     CONDENSING 
§    STEAM  RAM 

For  Filling  Railroad  Tanks  or 
Locomotives  direct  from  supply. 

\l'  I  T  L7  pump  from  Small  Tubular 
Wells  to  a  depth  of  iou  feet.  Uses 
only  50  per  cent,  of  the  steam  an  ordi- 
nary steam  pump  requires,  and  about  10 
per  cent,  of  what  a  syphon  pump  needs. 

For  further  particulars  address 

THE  ERW1N  HYDRAULIC 
MACHINERY  CO., 

Milwaukee,  Wis. 


c 


Improved  Pneumatic 

rack  Sanding  * 
"Apparatus 


A    A 


For  Locomotives. 

HENRY  L.  1 EA<  II.  176  HURON  AV.,  N.  CAMBRIDGE.  MASS. 


BOOK   FREE. 

AMERICAN  INDUSTRIAL  PUBLISHING  CO., 

Fub  Ushers  of  Scientific  I 

Box  33,  Bridgeport,  Conn. 


»a« 


THIS  CUT  SHOWS  OUR 

Duplex  Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 
sizes. 

SEND  1  UK  CATALOGUE. 

Crand  drill co.l 

100  Broadway,  New  York. 
1328  Monadnock  Block,  Chicago. 

■•■•■•■•■•■•I »■•■•■•■•■•■ 


FOSTER    Pressure  Regulators. 
CACTCD        Reducing  Valves. 

->K    Air-Brake — ^ 

Pump  Governors. 
Inside  Boiler  Checks. 


FOSTER 
FOSTER 


FOSTER  ENGINEERING  CO., 

NEWARK,  N.J. 


HAWKINS' "AIDS"  TO  ENGINEERS 

B— fe,  EXAHINATIONS,  with 

Questions  and  Answers. 
I  5^x7L<;,  leather,  gilt  edge.  »3,  postpaid. 
H      Send  for  Descriptive  Catalogue  of  thil 
—    and  other  Engineers'  Books. 
THEO,    AUDEI.     &    CO., 
03  Fifth  Avenue,  cor.  13th  Street,  X.  T. 


Hydraulic 

Riveters — Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
and  Accumulators. 

Matthews'   F»re  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden   High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


CAREY'S  SECTIONAL  LAGGING. 


Any  block  can 

be  removed 

and 

replaced 

without  disturbing 

any 

of  the  others. 

r$> 

Once  used, 

always  used. 

rtrt 

Chart  9  x  12, 

(Standard) 

with  instructions 

mailed 
on  application. 


No  blue  prints 
necessary. 

We  have  other 
good  Laggings. 

Get  samples  and 
prices. 


LIST  OF  ASBESTOS  MAGNESIA  BLOCKS 


NESIA  BLOCKS 
NO.    13  B.W.G. 
GALVANIZED  WIRE 
FOR  CARRYING  HOOK3 
ROUND  BOILER 


1  .    FLAT    IRON 


REMARKS 


11 

6*x32y,'x2" 

29 

::n 

i'.  v  '; : '     v  ; 

29 

O11  Front  Sheet  Barrel 

:.;, 

B-xasx'xivi.' 

29 

-    Intermediate    " 

■■l 

G"x2Tx  IX" 

29 

"    Back  Sheet  •'     " 

'.' 

3"x3I><"x2- 

Flat 

■•   Fire  Box  Outs  of  Cab  Top 

') 

.1  ,.*,: 

..     ■•       .,      ]ns    "      "     ». 

lei 

'J'.     V    III'..     V    'J 

8 

"     '•       "     Outs  "     "    Cornell 

HI 

2X"x  38"x  2" 

" 

'      Ins    ..     "       « 

.". 

C'x34J4'x2" 

Flat 

Outs  "     "    Sides 

.. 

0-x  38"x  2" 

•• 

..     ..       i<      Ins    ••     0       » 

::., 

IX  "  30"x  ry 

15 

"     Dome 

Steam  Pipe 
Coverings. 

r$> 

Sectional 

and 

Plastic 

Boiler 

Coverings. 

Carey's 

Magnesia 

Flexible  Cement 

Roofing 

for 

Railway  Cars, 

Stations, 

Warehouses, 

Shops, 

Etc. 

f% 

Felt  and 

Sheathing 

Papers. 


Approved  Method  of  Applying  CAREY'S  Asbestos-Magnesia  Sectional  Locomotive  Laggings, 

as  Manufactured  by 


The  Philip  Carey  Manufacturing  Co., 


Wayne  Avenue,   Lockland,  Ohio. 


LOCOMOTIVE    ENGINEERING. 


CROSBY 


faultless  in  Design. 
Perfect  in  Workmanship. 


STEAM  ENGINE 
INDICATOR  and 
T  GAGE  TESTERS. 

Pop    Safety    Valves,    Muflled 

and  Plain. 
Thermostatic    Water- Back 

I  ages, 
Single    Bell    Chime    Whistles, 
Johnstone     Blow  -  Off    Valves 
make  a  perfect  equipment  for 
a  locomotive. 

CROSBY  STEAM  GAGE  CO., 

SroRcs:     NEW    YORK,     CHICAGO.    LONDON. 


VII    Lilt? 

2  COAL  PILE.  I 

V  9 


ThcNcw'NATHAN" 


(See  Illustration),  and 

MONITOR   INJECTORS 
LOCOMOTIVES. 


"NATHAN"  SIGHT-FEED  LUBRICATORS. 

For  Locomotive  Cylinders  and  Air  Brakes. 

STEAM  FIRE  EXTINGUISHERS. 

For  Switching  and  Yard  Engines. 

BOILER    WASHERS, 

Road  and  Guide  Oil  Cups,  etc. 
SEND   FOR   DESCRIPTIVE   CATALOGUES. 


NATHAN  MANUFACTURING  CO., 

92  &  94  Liberty  St.,  New  York. 

Western  Office,  147  4  149  YAH  BUEEN  STBEET,  CHICA30,  ILL. 


NEWTON 


Cold  Saw  Cutting-Off  Machines. 

42  Sizes.  Over  500  in  Operation. 

NEWTON  MACHINE  TOOL  WORKS 

PHILADELPHIA. 


TAYLOR  J&kSTAYBOLT  IRON 

Axles,  Piston  Rods,  Crank  Pins  and  Forcings  of  all 
Descriptions,  used  by  Leading  Railroads. 

STEELS 


R.MUSHET'S 


SPECIAL  and 
TITANIC 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.   M.   JONES   &    CO., 

BOSTON,  11  and  13  Oliver  Street.       New  York.  113  Liberty 


GrOUIjID'S 


A.  Chipman,  Treaa. 


^\Steam  and  Water  Packing 

\    \\  Patented  June  1,  16*J. 

Especially  adapted  for  Locomotive*. 

Never  sticks  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  give  kxact  diameter  of  Stuffin, 

Box  and  Valve  Stem. 

None  genuine  without  this  Trade  Mark. 

THE  GOULD  PACKING  CO.. 

EAST   CAMBRIDGE,    MASt 


LATROBE  STEEL  CO., 

T. 


I 


MANUFACTURERS 
OP 


R 


E 


S 


FOR 

LOCOMOTIVE 
and  CAR  WHEELS. 

WORKS.   LATROBE,  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

■AMI  FAf  TUBED   AT 
WORKS.    MELROSE    PARK,    ILL. 


Main  Office.   1200  Girard  Building,  Philadelphia. 
Branch    I  °''.'.f  '',')"">'  Building.Chicago. 


....,.,,  OldColoi 
,";  '  -  B  Walls 
ntLS'    |  Union  Tr 


I  iffi.'rs 


treet,  New  York. 
Trusl  Building,  si.  Louis. 


The  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   Works, 

Foot  of  East  Twenty-third  Street, 

Send  for  Illustrated  Catalogue.         NEW  YORK. 


THE  PILGRIM.-H0L1DAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  six 
...■ins  in  postage.  Write  to  Geo.  II.  H.afford, 
General  Passenger  Agent.  Chicago,  Milwaukee 
&  St.  Paul  Railway,  Old  Colony  Building, 
Chicago,  111. 


3!)4 


LOCOMOTIVE    ENGINEERING. 


CbeA^lA  muffler  Pop 
-  ^  VW  IV  safety  Uatoe 


Is  the  pioneer  and  is  the  best. 


*      The  Coale  Muffler  Pop  Safety  Valve  ... 

Is  the  standard  on  leading  railroads  and  power  plants  in  the 
4  United  States.    Specify  our  valves  on  your  new  locomotive* 

n>  and  boilers.    Simple  in  construction  and  reliable  under  all 

conditions.    Sample  put  on  trial  on  application. 

J     The  Coale  Muffler  and  Safety  Valve  Company, 

* Charles  &  Lexington  Sts.,  Baltimore,  Md. 


# 


A  CRACK 

IN  THE   JAW 


sometimes  follows  a  bad  temper.  Ever 
seen  the  cool,  deliberate  workmanship 
in  the 

PEERLESS  COMBINATION     VF^P^   V 
BENCH  AND  PIPE  V   IOCO    * 

Postal  Cnrd  brings  an  Intercnting  Catalogue. 

THE  BIONALL  &  KEELER  CO. 

EDWARDSVILLE,  ILL. 

Builders  of  Pipe-Threading  Machinery. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads :  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet. 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis; 
Peoria,  Decatur  <fe  Evansville;  Indiana,  Decatur  & 
Western;  N.  Y.,P.  &0.  Div.,  Erie;  Dayton  &  Union; 
Findlay,  Ft.  Wayne  &  Western;  New  York,  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &,  Ohio,  west  of  Pittsburg  and  Benwood.  and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C.,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;  ^Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland,  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  In  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 

Stow  Flexible  Shaft  (3 

FREDERIC  SCHOEE, 

Proprietor, 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES, 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


ffi  SUGGESTION. 


able 


When  you  want   something  reli- 


Askforthe  "Utica"  Qauge. 


UTICA    STEAM    GAVGE    CO., 

TO-7S  FAYETTE  ST.,  UTICA.  N.  Y. 


OFFICES: 

66  Broadway, 

NEW  YORK 
941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 
Cast  Steel, 

ANDERSON,  IND. 


GOULD    .Sl'RING    BUFFER    BLOCKS  and 
GOIH.D    FREIGHT    CAR    COUPEER 


CLEVELAND,     O. 
A.  W.  JOHNSIOM,  General  Superintendent.  B.  F.  HORNER,  General  Passenger  Agent. 


THE  SAB 

OLD  COLONY  BLD'C 


CASTINGS 


COMPANY 


CHICAGO  ILL 

ST.LOUIS, 

CINCINNATI, 

SAN  FRANCISCO 

ST. PAUL, 

TACOMA. 

PORTLAND. 

RAKE 


Beveled  Packing  Ring 

Simple,      Self-Supporting, 
Durable,  standard. 

American  Balance  Slide  Valve  Co. 

San  Francisco,  Cal.        or         Jersey   Shore,  1^ 


LOCOMOTIVE    ENGINEERING. 


MODERN . 


SECOND- 


ED Machinery 


ENGINE  LATHES. 
MxaiNiii'sTpl.  Qrd, 
U)i  x  1H  l'ri'iitliw  HluiKiiiril. 

C.  R. 
:ni  x  '.'i  i ) h'.-is. nii  hrnv\  pal 
26  x  12  and  22  Pond,  heavy 

piiiicrii. 
22  x  8  x  10  12 
201  IS  PlfleW.O.  rest. 
IH  x  II  I'hiiiI,  <V  ri-sl. 
li;  x  hi  Pratl    ,*   Whitney, 

luis  taper. 
16  x  8  Bogart,  Inn  taper. 
II  x  ii  .limes  .t  Lamson,  R. 

x  I' 

11  x  e  Prentice  Bros.,  R&  P. 
72 lu. Newark  I'ulley  Latin-, 

3  In, lis. 

COlu.    Nlli'8   Pulley    Uillie, 

2  (mils. 
SluKli'Hellient  A.xli-  l.alln !. 

A    law    assortment     ill 
Speed  and  Uruss  Lathes. 

PLANERS. 
60x60x25  l'miil,  I  head. 
86x86x  10  Fltchuurg  Ma 

eliille  Works. 
80  x  80  x  7  Rochester  Tool 

Co. 
28  xjsxs  Putnam  Mch.  Co. 
■i  \  ,'i  xS I'niiil.w'i m drive. 
20  x  is  x  :ii...  New  Haven, 

has  chuck, 

20x20x6 Pratt  &  Whitney. 

16xl6x  12  Whltconili.i'rk. 

SHAPERS. 
26 In.  Prentiss,  Friction. 
22  lu.  Smith  ,t  Mills,  grd. 
16   In.     Hendey,    Frlotlon, 
latest. 

12  lu.  Betta,  Traveling  Hd., 
2  tablrs. 

12  lu.  tlmild  &  Eberbardt, 

Crank. 
15  lu.  Prentiss,  Friction. 
6   In.    Iloyutou-Pluininer, 

Crank. 


MILLING  MACHINES. 
No. 8 Cincinnati,  Full  I'ni 
Tarsal, 

No.   i    iiar\ln,    Universal 

without  arm. 
No.    8    Kimipsmlth,    Hrlill 

Universal, 
No.  5  Garvin.  Plain,  heavy. 
No  B Garvin,  Lincoln  pat. 
No. :!  (larvln,  llaml. 
No.    I    Pratt   &    Whitney. 

llaml. 
No.  1  llarvln.  Power. 

DRILLING  MACHINES. 

li  in.  Pratl  .v  Whitney,  H 

(I.  &  p.  v. 
:,:  in.  Pratl  S  Whitney.  B. 

II.  ,v  P.  F. 
82  In.  Pond,  lleavv  pat. 
80  in   Lodge 4  Davis,  B.  o. 

&P.  F. 
26  111.  i.niilil   ix    F.berhanlt, 

tapping  att, 

60  In    IIIIlis.X  .limes.  Post, 
l-splndle  Prutt  .S:  Whitney. 
Gang. 

:l  spindle  llurvln.  Hang. 

i  spindle  Slates,  Sensitive. 

1   spill. lie  Slates.  Sensitive. 

i  spindle  Slgonrney,  sens. 
No  ii  Ulekford  Rnillal.  8  ft. 
arm. 

No.  ','  Putnam  Radian,  6  ft. 
arm. 
POWER  PRESSES. 
No.  4%  Stiles  &  Parker. 
No.  2i  miss. 
No.  20  miss. 

No.  19  Bliss. 
No.  18  Bliss. 

No.  3  Bliss,  double  crank. 
Heavy  Horizontal  Punch. 
7  x  16  Steam  Hammer. 
700  lb.  Merrill  KricPn  Drp. 
600  11'.  P.  ft  W.  iriefn  Drp 
400-lb.  Merrill  Frlet'n  Drp.. 


Send  for  Complete  List  of  Second-Hand  Machinery 
taken  from  the  Brush  Electric  Co.,  Cleveland,  O. 

A  very  large  stock  of  New  Machin- 
ery  on   hand   for  quick  delivery. 

PRENTISS  TOOL  &  SUPPLY  CO., 


NEW  YORK: 
115  Liberty  St. 


CHICAGO,  ILL: 
62-64  So.  Canal  St. 


I  The  F\  I  Class  Belt  or 

l*ll|)l('\  0  or  G"Steam  Driven,  f 

1 


K  &     I'-  ■*•"■  '    'IK    1 

vi1  ">  C 


^COMPRESSORS* 


3 

Keasby  &  Mattison,  Ambler,  Pa. 

Haskins  Wood  Vulcanizing  Co.,  Alex- 
andria, Va. 

Atlantic  Mining  Co.,  Houghton,  Mich. 
r.  Babcock,  Lin  &  Co.,  West  Winstead, 

Z  Conn. 

1  W.  J.  Clark,  Neihart,  Mont. 

m  Cooper,  Hewitt  &  Co.,  Sparta,  N.  J. 

\r  Consolidated  Coal  Co.,  Ickhart,  Md. 

■%  Geo.  A.  I  oi  nelson .  Ol  angeburg,  S.  C. 

(J  For  Machine  Shops  and  for  Pumping 
by  the  Pohle  Air  Lift  System. 
ROCK  DRILLS.      -      CHANNELERS. 
COAL   CUTTERS. 


The  INGERSOLL-SERGEANT 
DRILL  CO., ^ 

Havemeyer  Building,  NEW  YORK. 


2  x  24  Flat  Turret  Lathes 

dov  ready  for  prompt  atalpmentkeqalpped  with  com* 
plefo  mil  lit  Mft'ioiN.lncliKllnicth'A  ntMin.it  I'IjI.-. 

JONES    &    LAMSON    MACHINE    CO., 

Bole  Buflden  and  Role  Benin*  Agent* 
Cor  Lin 
BeDresentatrve  for  G  l«»frla- 

Hungai  u  R«     la,  Holland  a  U  Kon  HAiar, 

Cbarlottenstra  ■  ■>  i   !,  Duaeeldorf. Germany.    /  - 
Chaa  '  urn.  1UU..V  Co..  Ltd., 9  15  Leonard  St.,  Plnabury, 
London  E.C.:  6  Albert  St.  Birmingham;  Hsrai  Kunv 
■i.  paU  Hall   Mancbeeti  r. 

THE  NEW  ENGLAND  RAILROAD  COMPANY. 


TAKE   THE 

Air    Line    Limited    Train 

WHEN  YOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  1  p.  m.,  due  opposite  city  6  P.  *. 
Runs  week  days  only.  Elegant  equipment,  conslattng 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  :  Park  Square  Station,  Boston 

W.  R.  BABCOCK. 

Gen'l  Pass'r  Agent. 


The    Pond    Machine   Tool   Co.,    Plainfield,    N.   J. 


90-inch  Wheel  Press. 


Manning,  Maxwell  &  Moore,  Sole  Agents, 


III  &  113  Liberty  St.,  New  York. 


60  South  Canal  St.,  Chicago,  Ills. 


424  Telephone  Building,  Pittsburg,  Pa. 


306 


LOCOMOTIVE    ENGINEERING. 


PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 

FOX  SOLID  PRESSED  STEEL  COMPANY,     ^S,'^.'!^a,,CA6a 

JAMES  B.  BRADY,  General  Sales  Agent,  Havemeyer  Building,  NEW  YORK. 


The  Improved  Standard  Coupler 


NEW  YORK: 


26 


Cortlandt  St. 


M.C.  B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  3  parts.     No  pivot  pin.  STANDARD  COUPLER   CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  A.  P.  DENNIS,  Sec 
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ir 
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FfflK 


MCI 
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mi 
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Westinghouse  Electric  &  Manufacturing  Co., 


Manufacturers  of_ 


...  PITTSBURGH,  PA.  ... 

The  Tesla  Polyphase  Alternating  System  of  Electrical 
Transmission,  by  which  Power,  Incandescent  and 
Arc  Lighting  may  be  Supplied  from  the  Same  Circuit. 


New  York,  120  Broadway. 
Boston,  Exchange  Building.  Pittsburgh,  Westinqhouse  Building. 

Buffalo,  N.Y.,  8  trie  Co.  Bank  Bldg.    St.  Louis,  American  Central  Bldg. 
Charlotte,  N.C.,  36-38  College  St.       San  Francisco,  Mills  Buildinq. 
Chicago,  Mew  York  Life  Building.         Syracuse.  N.Y.,  Bastable  Building. 
Philadelphia,  Girard  Building.  Tacoma,  Wash.,  102  S.  10th  Street. 

Westir.ghouse  Electric  Co.,  Ltd., 

32  Victoria  Street,  London,  S.W.,  I  naland 


Standard  Systems  for 
Electric  Light  and 
Power  Distribution  in 
Cities,  Factories, 
Mills  and  Mines. 


«$» 

»$> 

«$» 

«#> 

fa    The  Westinghouse  Electric  Railway  System,  which  is  the 
,£,    Most   Durable,  Economical   and    Efficient  on  the   Market. 

For  Canada,  address, 

AHLARN  &  SOPCR,  Ottawa,  Ont. 


STAR  BRASS  MANUFACTURING  CO. 

CHAS.  W.  SHERBURNE,  President. 

MANUFACTURERS  OF 

Star  Improved  Locomotive  Steam  Gages. 
Star  Improved  Locomotive  Pop  Safety  Valves, 

MUFFLE 

Victoria  Car  Lamps, 


MUFFLED   OR   PLAIN. 


AND    OTHER 
STANDARD    APPLIANCES. 

The  Star  Steam  Gages  are  the  only  Non-corrosive  Gages  made,  also 
the  onlv  Gages  fitted  with  our  Patent  Corrugated  Seamless  Drawn 
Spring  Tube,  which  for  its  non-setting  qualities  is  unequaled. 


31    to    39    LANCASTER    STREET,    BOSTON,    MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 


For  sanding  the  track  instantly  when  brake  is  applied,  and  by 
sand  blast  in  starting  or  hand  blast  only. 

SHERBURNE    A    CO., 

No.  S3    OLIVER    STREET,  BOSTON,    MASS. 


LOCOMOTIVE    ENGINEERING. 
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BOOK  DEPARTMENT. 

Cash  must  accompany  order.    Nobooks  %entC.  0.  D.    Give  name  bj  book  and  author,  <i>nl  we  i<ni  furnish  any  book  wanted.    Thelist 
below  is  especially  recommended  for  mechanu  il  readers.    All  books  sent  by  mail  free foi  price  named,  unless  olherwi  e  i<ttr<l. 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 


A  Cnte«  lilsm  of  the  Si. .11  in  Engine.    John 

Bourne,  iwwi.  One  of  the  rery  best  beginners' 
I u.h  on   I  In.  steam  engine  tlnit  has  cut  lii'i'ii 

written.    Question  and  answer  style  ja.oo 

Air-Brake  Catechism.  Conger.  1805.  This 
18  Conger's  "Air-Brake  and  Signallnstruetlons" 
rewritten  mid  Improved,  containing  the  alr-brnke 
and  signal  Instructions  approved  by  the  Master 

Car  Builders'  and  Master  Mechanics'  Associations  ; 
also  the  standard  list  of  questions  for  air  brake 
Instruct  I.  hi  This  is  the  latest  and  best  book  on 
air  brakes.    Issued  November  1, 1895.    Price.  ,)45c. 

Mr-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket $••*>» 

Alexander's  Heady  Reference.  Alexander. 
1892.  A  flrBt-class  work.  Tells  what  to  do  In  al- 
most any  kind  of  breakdown  on  the  road  —  $1.80 

A  Library  of  Steam  Engineering.  Feb- 
renbateh.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  In  plain  figures.  No  "  higher  "  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    8U0  6I4  xOH-ineh  pages $5.00 

A  Practical  Treatise  011  the  Steam  En- 
gine. Arthur  Higg.  1888.  An  excellent  treatise 
on  the  construction  of  the  steam  engine.  Contains 
a  few  simple  formulas.  Expensive  but  worth  the 
money.  312  SJ^xllineh  pages;  200  illustrations 
and  91  full  page  plates $10.00 

A  Treatise  on  Steam  Boilers,  tlleir 
Strength,  Construction  and  Economical 
Working.  Robert  Wilson.  1889.  A  standard 
English  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    417  4J4x7-in.  pages;  108  illustrations. $'4. 50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  /Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance. The  best  book  published  on  signals. 
Z17  pages,  6'  x  9'.    Leather  binding $3.00 

Boiler  Making  for  Boiler  makers.     W,  H. 

Ford.  1888.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4x!>M)->nch  pages; 
134  illustrations $1.00 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool $1.00 

Catechism  of  the   Locomotive.      Forney. 

1890.  Enlarged.  Illustrated.  50.000  sold.  .  Every 
beginner  wants  It,  and  every  locomotive  enginemau 
ought  to  have  it.    800  53$  x  8-inch  pages $3.50 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1S9I>.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know 85c. 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  in 
use *3-00 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mission and  Application  of  Compressed 
Air.  Frank  Richards.  lS'.ia.  About  the  only  book 
in  print  that  supplies  the  Information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  5x7U-inch  pages  25  illustrations  and 
diagrams,  with  many  useful  tables $1.50 


Discipline  'Without  Suspension.  Brown. 
1898.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator ;  full  data 10c. 

Diseases      of     the      Air-Brake    System. 

Synnestvedt.  1894.  Tells  how  to  find  and  repair 
every  defect  that  the  air-brake  system  is  liable  to 
have  _. $1-00 

Elementary  V ml  on  Steam  and  the 

Steam  Engine.  Andrew  Jamison.  Intended 
especially  for  beginners  in  the  science  of  steam 
engineering.  Contains  problems  to  be  worked  out 
by  the  student,  and  is  a  helpful  book.  252  4>«  x  7ki- 
iuck  pages;  numerous  illustrations $1.40 


Elementary     Treatise     on      Met  I111 11  i< )■■ 

William  U.  Peck     A  good  i i<  on  the  theory  of 

mechanics.    Designed  especially  for  students   In 

schools,  but  useful  to  others,  especially  t  hose  «  ho 

baveeomekllow  ledge  of  mat  liciiiati,-  '."11.  i'  .  .'  . 
inch  pages  ;  179  illustrations $1.50 

Engtnemen'H  Guide,  Time  anil  Pocket- 
Book.  Klnne.  1892.  Rules  of  procedure  In  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket. . .  .$1.00 

Englnemen'H  Pocket  Companion.  Booth. 
1895.  Contains  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine- 
men »•••>«> 

Evolution  of  the  Air  Brake.  Synnestvedt. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  cone,  r.tion  contained  in  the  simple  lever, 
up  to,  and  Including,  the  most  approved  forms  of 
the  present  day $1.00 

H-.  ...I     Book    of    Practical     Mechanics. 

Chas.  II.  Saunders.  This  book  is  designed  especi- 
ally for  use  In  the  shop  and  drafting  room,  and 
contains  very  many  rules,  tables  and  simple  formu- 
la'for  the  solution  of  such  practical  problems  as 
are  constant  I v  coming  up  in  the  shop.  It  contains 
much  valuable  informal  ion  for  shop  men.  and  is  an 
excellent  book  for  the  shop.  116  6J4  x  4-inch 
pages $i-O0 

Simple  Lessons  In  Drawing,  for  the 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4  x  6!^-inch 
pages 50c. 

Heat  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat,  and  one  which  no  one  who  de- 
sires to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  591  5x7W- 
inch  pages  ;  125  illustrations.  $-4.50 

How  to  Save  Money  in  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-in.  pages. .35c. 

Indicator  Practice  and  Steam  Engine 
Economy.  F.  F.  Ilemenway.  1S90.  Thoroughly 
practical  and  useful.  Give's  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x7^-iuch  pages;  45  illustrations.  .$'4.00 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  Information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Link  and  Valve  Motions.  W.  S.  Auchln-- 
closs.  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newlyrevised.  138  ftx  scinch  pages;  52illustra- 
tions $:4.0U 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
illustrated $3.00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  4^x7!-4-mch 
pages $3.00 

Locomotive  Mechanism  and  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book $a.00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs, 
by  a  practical  man  Numerous  diagrams  and  il- 
lustrations.   110  4  x5ii-inch  pages 50c. 

Machine  Shop  Arithmetic.  >Colvin  & 
Cheney.  18%.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50c. 

Practice    and    Theory    of  the    Injector. 

Kneass.  1894.  The  only  oomplete  work  on  the  In 
lector  vet  published.  All  about  all  kinds  of  Inject- 
ors.   132  5*4x9  inch  pages  $1.50 


Modern  Locomotive  Construction.  Illus- 
trated Meyer.  1892.  Tells  how  to  design,  figure 
out  and  make  every  part  of  a  locomotive  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  In  charge  of  building  and  repairs.  I-arge 
and  elaborate.    096  9xl4-lnch  pages    .         $10.00 

Progressive  Examinations  of  Locomo- 
tive Engineer*  and  Firemen.  Hill.  1893. 
Three  hundred  questions,  and  answers  to  them,  on 
firing  and  running  locomotives.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
0-inch  pages 50c. 

Haawell'a  Englneer'a  Pocket-Book.  1892. 
Probably  the  best  authority  In  engineering  mat- 
ters.   Rules  for  almost  everything $4.00 

Slide  Valve  Gear*.    F.  A.  Halsey.    ISM,    Full 
of  diagrams  but  no  mathematics,    Ha 
valve  as  plain  as  words  can  do  it.    185  SxTH-lnoh 

p. 1         :','.)  illustrations $1.50 

The   Elements  of  Machine    Design.    W. 

C.  I  nwin.  The  standard  all  around  treatise  on 
machine  design.  Contains  considerable  algebra, 
but  most  of  its  matter  I-  useful  t.,  one  not  under- 
standing algebra. 

Part  I,  General  Machinery.  459  4Hx6-^inch 
pages;  304  Illustrations, $'4.oo 

Part  II.  Steam  Engine.  291  4^  x  6^-lnch  pages : 
174  Illustrations $1.50 

The      Mechanical      Englneer'a      Pocket 

Book.  Kent.  1895.  A  reference  book  of  rules, 
tables,  data  and  formulae  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  beet 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author »5-00 

The   Mechanics  of  Machinery.    Alex.   B. 

W.  Kennedy.  A  standard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign. Useful  to  all  students  of  machinery,  but 
requiring  some  knowledge  of  mathematics  to  be 
fully  understood,  652 4^x 7-inch  pages;  :i74 1  illus- 
trations     ..$3.50 

The  Modern  Machinist.  Ushef.  1895.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods. Hlustrated  by  257  engravings.  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  everv  me- 
chanic should  have.    322  4£jx7*£-in.  pages.  .$'4. SO 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
An  introduction  to  the  study  of  theoretical  me- 
chanics. Clear,  easily  understood.  Good  book  for 
beginners.  Numerous  problems  to  be  worked  out. 
264  4J^x7M-incb  pages $1.00 

The    Steam    Engine.     Geo.  C.  V.   Holmes. 

1895.  An  excellent  English  treatise  on  the  con- 
struction of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  523  4J«  x  8-Vineh 
pages ;  212  illust  rati,  ins $  i.oo 

Treatise  on  the  Richards  Steam  Engine 
Indicator  and  on  the  Development  and 
Application  of  Force  in  the  Steam  En- 
gine. Chas.  T.  Porter.  1891.  Although  a  non- 
mathematical  book,  it  gives  an  excellent  outline  of 
the  philosophy  of  the  steam  engine.  It  is  hard 
reading  and  should  be  attempted  only  by  those 
who  mean  business.    285  534xs34-inch  pages.  .83.00 

Ways  and  Means.  Formetal  workers. model 
makers,  watch  and  tool  maker,,  jewelers,  drafts- 
men etc.  This  book  is  written  by  our  correspond- 
ent \  H  Cleaves,  and  iu  it  will  be  found  illustra- 
tions and  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
operations.  Very  many  things  will  be  found  in  it 
of  great  value  to  everv  machinist,  tool  maker  ana 
draftsman  158  4^x 7-inch  pages;  186 illustrations. 
Price »1,00 

Appleton's  Cyclopedia  ot  Applied  Me- 
chanics. Two  volumes.  Sheep  binding.  Gives 
a  brief,  plain  illustrated  description  of  all  kinds  of 
machinery  used  for  any  purpose.  A  dictionary  of 
machinery.  An  education  in  itself.  The  _two 
volumes .   .  $15.00 

Modern  Mechanism,  a  supplementary  volume 
to  above  and  bringing  the  mechanical  information 
right  up  to  date.  Complete  in  itself,  can  go  with 
the  other  or  not $7.50 

These  three  books  should  be  in  every  library  and 
reading  room. 
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BOSTON  BELTING  CO 

JAMES   BENNETT   FORSYTH,   Manufacturing  Agent  and  General  Manager. 

MANUFACTURERS  OF 


WE  LEAD 

Others  strive  to  imitate. 


RUBBER 
GOODS 


>*      Air  Brake,  Steam  and  Water  Hose, 

Packing,  Gaskets,  Washers,  Mats 
j»      and  Matting. 


BOSTON : 
256,  258  and  260  Devonshire  St. 


NEW  YORK: 
100  and  102  Reade  St. 


CHICAGO : 

109  Madison  St. 


SAN  FRANCISCO: 

24  Fremont  St. 


Ramapo  Wheel  and 
Foundry  Co 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND  CAR   CASTINGS. 
CONGDON  BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 
GENERAL  FOUNDRY    BUSINESS ±— 


Office   and    Works:    RAMAPO,    N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and)  Tender  Wheels. 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIGHT. 


A.  W.  SOPER,  Pres.  ROBT.  ANDREWS,  Vice-Pres.  C.  H.  HOWARD,  Sec  W.  R.  Thomas,  Treas.  R.  M.  DIXON,  Engu»«e 

The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMSo — By  hot  water  circulation  and  direct  steam  with  regulating  devices, 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplet 
of  Westinghouse  t}'pe,  absolutely  steam-tight. 

1IGHTING    SYSTEM. — The   celebrated    Pintsch  compressed  oil  gas  method.      In  use  on  ovei 
TO, 000   cars   in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   fof 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes, 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


BY 

USING 


fiarlaiurs  English  Uarni$be$  ^s^^Sfetttasr* 


4  Gold  Street,  New  York. 
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There  are  no  Back 
Numbers  of  1^96  to  be 
had.     We  have  a  few 

Bound  Volumes 

Price,  $3.00,  cash 
with  order.  First  come 
first  served. 


Locomotive  Engineering, 

No.   256  Broadway, 

New  York. 
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THE    SERVICE 


'.".> 


of  a  modern  locomotive  requires  ge 
..I  pecu i inr  -  ha  1  aet<  <  The  pressure  <>f 
Iho  pounds  steam  i-  heary,  and  tin-  beat 
burning  j  but,  taken  separately,  <iiln-r 
((.iilfi  be  me(  without  difficulty.  The 
trouble    i-    ihey   must  be  taken    together, 

and  the  problem  i  to  fin'!  a  mat' rial  at 
once  too  strong  to  blow  out,  and  too  non- 
combustible  1o  char.  RUBY  PACKING  18 
DE8ICNED  EXPRESS- 
LY FOR  THESE  CON- 
DITIONS AND  MEETS 
THEM     EXACTLY. 

Thicknesses  carried, 
j'j  to  {  inch  —  special 
thicknesses  made  to 
order. 


Air  Brake  Hose, 
Car  IRt'g  Hose, 
Water  Hose, 
Fire  Hose, 
Packing, 

Gaskets  6V  Rings. 
Rubber  Belting, 
Rubber  Matting, 
Rubber  Tiling. 


NEW  YORK  BELTING&  PACKING  CO.LTD. 


PIONEERS  AND  LEADERS,  25   PARK  PLACE. 


•  •- 


•  UNITED  STATES  METALLIC  PACKING  CO. 


-•  e 


Fibrous  Packing  on  Air  Pumps  is  an  Expense 

^OOaX)QCXXX)aDOOQQOCXX)QOO.^ 


o 


a. 


-Metallic 
Packing  is  an 
Investment*  j*j*<* 
Saves  Heating 
Pumps,  Saves 
Saves  Steam,  S 
Repairs,  Saves 


We  make  ^ 

U.  S.  Metallic 

Packing  for  && 

Pistons  and  Valve 

Stems,  Golmar^e 

Pneumatic  Bell  Ring- 

Chouteau  Hammers. 


> 
-t 
n 
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UNITED  STATES  METALLIC  PACKING  COMPANY, 

427  North  Thirteenth  St.,  Philadelphia,  Pa. 

. *  UNITED  STATES  METALLIC  PACKING  C0.« 
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<$» 

'f  notice  for  one  or  one  thousand  sets  of  AIR-  4 


The  Westiiighouse 
Air- Brake  Company 


is  now  prepared  to  fill  orders  at  an  hour's 


(J 

■5 

K 

«&» 
1$ 


BRAKES  FOR  FREIGHT  CARS,  hav- 
ing at  their  new  works  an  annual  capacity 
for  turning  out  air-brakes  for       «        «        « 

250,000  FREIGHT  CARS 

6,000  PASSENGER  CARS 

10,000  LOCOMOTIVES 

Besides  repairs  for  the  450,000  Freight  and 
Passenger  Cars  and  30,000  Locomotives 
already  equipped  by     «        «        «        «        « 


<#> 

<$» 

«$» 
»$> 


The  Westinghouse 
|      Air-Brake  Company 
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C.  B.  Dai.k,  Prea. 
0.  C.  MnxKit,  Treat. 
Bhown  (Ulkwki.i,,  Secy, 


Guarantee  the  Bent 
Ever  rianufactured. 


Peerless  Rubber  Manufacturing  Co. 


16  WARREN  ST. 
N.  Y.  CITY. 


HMIL..I, 

ten 


23456789    10 


23456789   10 


i  PEERLESS  RUBBER  MFC  CO  N.Y 


IMIMMCMMiMMMi 


Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


ENGINE 
AND 
TENDER 
HOSE 

CAN'T 
KINK. 


erless"   Signifies  Its  Durability. 
' .-■■■■■■ i..i,..i,imt.. 


PE.E.RV.E.SS    STt^W. 
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f  ^J PEERLESS  RUBBER  MF'G  CO.  N.Y.  A 
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W.  .1.  CoCKTKEY,  DIgr.  R.  R.  Dept. 


C.  a  PRr.RRETi,  Hauler  Mechanic. 


Get  line  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manufactured  b*  mER  ™E  MD  P,PE  «>..  wa*-gt<*  p.. 

,^ .. .^ ^Bmm _ __ ... mm — „_ ..^ ^^^  GEO.  E.  \l()l  I  I  SON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 

PEDRICK  &  AYER  CO.  ^.SSS.^r 


¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥*¥¥¥¥ 

¥ 
¥ 
¥ 
¥ 


-COMPOUND  AUTOMATIC  AIR  COMPRESSOR  dhv<-u  by  a 

belt,  regulates  itself  au 
tomatleally,     maintain 


Ing  the  pressure  withlu 
three  pounds  at  any  de- 
sired point;  compound- 
ed and  water  jacketed  ; 
will  supply  air  at  less 
than  half  the  cost  for 
fuel  of  brake  pumps. 
Runsonly  so  long  as  air 
is  being  used.  Delivers 
44  cubic  feet  of  free  air 
per  minute. 


* 
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Requires  no  attention  but  oiling,  and  but  little  of  that.    Case  Dust-Proof.       ^ 

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 


•  •  •  • 

We  make  a  Specialty  of  Tools  for  Railroad 
Repair  Shops. 


EVERYTHING  IN 


AIR— LIFTS,  CRANES,  DRILLS,  ETC 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SL0TTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
'96  Catalog. 


Smillie  DSE  Coupler 

TRADE.-' 

COUPLES  BY  SLOW  IMPACT. 

MARK 


^  %.  THE  SMILLIE  COUPLER  &  MFG.  CO., 


y<SBLt  & 


91  Clay  Street,  Newark,  N.J. 


New  York  Office:  39  Cortlandt  Street. 


HAS  ONLY   FOUR  PIECES. 


The  New  Air  Brake  Book. 


LATEST  and  BEST. 

TWENTY-FIVE  CENTS. 


Standard  Form  of   Progressive  Questions  and  Answers  on  the  Air  Brake. 

^X^Xocomotive  Engineering, 


256  Broadway,  New  York. 
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Che  tower  Coupler 


THE    MOST    PERFECT    M.    C.   B.     COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


Always  Operative.  Prompt  and  Sure  in 
Coupling-.  The  Only  Reliable  Knuckle 
Opener.     Send  for  Descriptive  Pamphlet. 


9 

7 


malleable  Iron  (Stings  The  "^ of  maI1«ble  ^on  »n  car^t^ 

1i\f    RiilfNirt    lle»  construction   gives   increased    strength 

Tor  lyaiiroaa  use***««*  whi]e  lessening  the  weight  {rom  40  to 

50  per  cent.    Correspondence  on  this  subject  is  invited  and  sample  castings 
will  be  furnished  to  railroads  interested.   J*j*j*j*J*j*j*j*j*j*j*j*jtjtjt 


The  long  and  varied  experience  of 
this  company  In  designing  mal- 
leable Iron  parts  Insures  the  best 
possible  results  to  our  customers. 

Works:  Cleveland,  Chicago, 


The  National  Car  Door  Fastener,^*  The  National  Center  Plate,*9*  The  National  Journal  Box, 
The  National  Journal  Box  Lid,  J*  Coffin's  Sill  and  Brake  Block  Pockets.  «*  Eubank  Car  Door. 

RAILWAY  DEPARTMENT, 

NATIONAL  MALLEABLE  CASTINGS  COMPANY, 


Indianapolis,  Toledo.  1525  Old   Colony  Building,  CHICAGO. 


PHOSPHOR  BRONZE  31s,  *  locomot.ve^carbearimgs 

BRASS  and    PHOS.   BRONZE    CASTINGS    from    Va-  lb.  to... 5,000    lbs.  in     WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD    AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


HOT  WATER  —  Single  and  Double  Circulation. 


THE  JOINTLESS,  FLEXIBLE   STEEL,  FIRE-PROOF  HEATER. 
FIVE  OTHER  STYLES. 

Steam  Attachments  For  Baker  Heaters. 
Special  Pipe  Fittings  For  Baker  Heater  Work. 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW  YORK. 


Coffin  Toughened  Process 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods .*» 

ALSO  SOn  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street.  NEW     YORK. 


'.^vi^y.  >z?fzfxz/:w.  yzfp&xzzBzz^^ggzsZiggB^g!) 


•  •  • 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 

Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York. 


STRUCTURAL  STEEL— 100  Broadway,  New  York. 
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CORRESPONDENCE  SOLICITED. 
LOU.  D.  SWEET.  Qen'l  Mgr. 


AMS  Automatic  Coupler 

is  rapidly  gaining  favor  with  Railroad 
Managers.  Its  simplicity,  cheapness  and 
durability,  and  the  fact  that  it  works  with  old  link 
and  pin  couplers — with  which  the  majority  of  cars 
are  yet  equipped  —  makes  it  desirable  for  all  re- 
newals and  repairs.  It  is  strong  and  has  few  parts. 
Conforms  to  the  U.  S.  Law,  and  is  a  cheaper 
and  better  coupler  than  the  vertical-hook.  Any 
road  can  afford  to  put  the  Sams  on  its  old 
equipment.  We  give  systems  the  right  to  make 
and  use  drawbar  and  lever  attachments,  and  sell 
them  the  pins  at  $1.00  each. 

Cast  Iron  Bars  weigh  about  185  lbs.; 
Malleable,  135  to  140  lbs. 

Can  furnish  Malleable  Bars  at  $4-25  each,  F.O.  B.  Chicago. 

Pins,  $1.00  each,  F.  O.  B.  Detroit. 


SAMS  AUTOMATIC  COUPLER  CO.,  516  Equitable  Bldg.,  Denver,  Col 


•<$»- 


-<•$■>- 


«#>- 


■'T- 


Columbia 
Simplicity 


4 


Simplicity  and  quality  are  near  relations — no  oil  holes — dost  proof  bearings — 
large  balls — ball-retaining  cases  in  crank  shaft  and  hob — 5  per  cent,  nickel 
steel  tobing,  greatest  of  positive  rigidity — and  every  part  balanced — no  com- 
plications —  anybody  can  take  it  apart  and  pot  it  together  again  —  the 
Colombia  bicycle  for  '97  sorpasses  itself — $100  to  everybody,  for  more  than 
standard  qoality — the  most  sensible  and  the  handsomest  catalogoe,  free  from 
Colombia  dealers,  by  mail  for  one    2-cent  stamp. 


<%> 


POPE  MANUFACTURING  CO. 
Hartford,  Conn. 


-wjy 


-U£t- 
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Send  Twenty-five  Cents  for  a  Copy  of  the 

Latest  Air-Brake  Book,  entitled 

"  Standard  Form 

of 


Progressive 
Questions  and  Answers 
on  the  Air  Brake/'  adopted  by  the 
Air-Brake  Men's  Association  as  the  Stan- 
dard Form  of  Examinations  on  Air  Brakes. 


This  is  a  6x9  inch  80-page  book,  containing  438  Questions  and 
Answers  on  the  Air  Brake.  Illustrated.  The  latest  and  best,  right-up- 
to-date,  official. 

Price,  25  cts.  Ten  books,  20  cts.  each;  100  books,  15  cts.  each; 
500  books,  12  cts.  each. 

Order  now,  sell  fast.      Many  railroads  ordering  for  men. 

Address,  Locomotive  Engineering,  256  Broadway,  N.  Y. 
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Ooke  Locomotive  and  Machine  Company, 


/oc 


PATERSON, 

N.J. 


General  Ajjent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS   OF 

Light  Locomotives,  — Steam,  Compressed  Air  and  Electric,— for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE   LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK. 
Propositions,   with   Specifications   and    Photographs,    promptly   furnished   on  bona  fide   inquiry. 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio, 


Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

COriM;sl>OWI5EWCE      SOLICITED. 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping  Cars 
over  the  New  York  Central  &  Hudson  River,  Lake  Shore  & 
Michigan  Southern,  Michigan  Central  and  "  Big  Pour" 
R.    R'ds. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 

NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  t^me-tables  and  reservation  of  berths  apply  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Bos/on,  Mass. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company, 

World    Building,   ^»ew    York. 


Locomotive  Photographs. 

Th«  Uric#*t  wUaedoa  n  garth.  Orw  ;',"•  rarMlaa toaffbat  f"». 
All  tb«  rdlroadi  of  the  world,  Anwftea,  HrUfeti.  Praaca,  i.irvitg, 
Italian,  »u.,  rt>-     Loeomotitm   '•■»■;••.•      laatplaa,  81a.  a  tin., 

1&C«nU  ;    Hi  lii.  i  Hln.,  .':o  r*nU,  paatfrM.        IIJiutraU<J  prfc*  llaL  (ratta 
on  application 

Tmb  LOOOWOITTI  M.'iiiiM,  fill  *,t  railway  [btura*  and  Infof- 
■nation,   eonlainli.tf  fappUairal  to    Hit    of    [I  lull  I  If  laalia     »-ali»'J    frat 

for  6  r»rit« 

F.  nOORE,  the  World's  Railroad  Photographer, 
,  Boutl    PI*  <    I  :■    bui  ■    London,  EE  '  , 


TT7HE  screw  being 
1  lubricated  and 
protected,  the  Jack 
is  always  ready  foi 
Instant  Mi  vice,  Rail 
road  men  appreciate 
the  importance  ol 
having  Jacks  alwayi 
in  gopd  working  con- 
dltl«  n.  Serious  de- 
lays frequently  occui 
.     .  in    getting   common 

Zacks  so  that  the*  can  be  worked  when  suddenly 
•equired  In  train  service. 

Common  Jacks  are  f  requentlv  destroyed  in  effort* 
X)  make  them  work  quickly  after  the  screws  are 
«et  with  ruHt  and  dirt.  This  consideration  alone 
nakes  the  CHAPMAN  JACK  the  most  economical 
me  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 


60    YEARS' 

EXPERIENCE. 


TRADE    V.ARK8, 
DESIGNS, 
COPYRICHTS    Ac. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  invention  is 
probably  patentable.  Communications  Btrictly 
confidential.  Oldest  acency  for  securing  patent* 
in  America.     We  have   a  Washington  office. 

Patents  taken  through  Muim  A  Co.  receive 
special  notice  iu  the 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  largest  circulation  of 
any  scientific  journal,  weekly,  terms $3.00  a  year; 
$l.o0  six  mouths,  ''pecimen  copies  and  LLa>  d 
Book  on  Patents  sent  free.    Address 

MUNN     &    CO  , 
361  Uroudnav,  New  York* 


♦  ♦ 


Big  Tour 


>> 


THREE    CREAT     TRAINS. 


"KNICKERBOCKER  SPECIAL" 

BET*£E'. 

ST.  LOUIS,  INDIANAPOLIS,  CLEVELAND.  CINCISSATI. 
NEW  VORk  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 

8ETWEEN 

CINCINNATI.  COLLWBLS.  ClEULAND, 
NEW  VORk  and  BOSTON. 

"WHITE  CITY  SPECIAL" 

BETA  f  E  N 

CINCINNATI.  INDIANAPOLIS  and  CHICAGO. 


E.  O.  McCormick, 


D.  B.  Martin, 

Oen,  Pass,  d-  Tit.  Agt. 


SIGNAL  OIL  WORKS, 


LIMITED. 


FRANKLIN,  PA. 

MANUFACTURERS  OF 

SIBLEY'S  Perfection  VALVE  OIL. 

The  only  perfect  Locomotive  Valve  Lubricant. 

J.  C.  SIBLEY,  Prest. 
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e>  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


GIVE  THE   HIST  RESULTS  FOR  EVERT  VARIETY  OF  SERVICE. 

THOMAS     RROSSER    &    SON.     15   Gold   Street.    New   York. 

OLD    COLONY   BUILDING.    CHICAGO. 


SCHENECTADY    LOCOMOTIVE   WORKS, 


SCHENECTADY, 

NEW  YORK. 


f 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  15  to  30  per  cent. 


DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 

WM.  D.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and   General  Manager. 

A.  P.  STRONG,  Secretary. 

A.  M.  WHITE,  Superintendent. 

J.  E.  SAGUE.  Mechanical  Engineer. 


Rogers  Locomotive  Company 

OF  PATERSON,  N.  J. 
Address,  Paterson,  N. }.,  or  44  Exchange  PI.,  New  York. 

MANUFACTURERS    OF 

Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superintendent, 


Hk 


Dickson  Mfg.  Co. 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 


SPECHICATIONS  ON  APPLICATION. 


C.  H.  ZEHNDER,  President. 

Dt  COURCY  MAY,  General  Manager. 


L.  T.  BOWER,  Secretary  and  Treasurer. 
JOHN  D.  CAMPBELL,  Manager. 


York  Office, 
Taylor  Building, 
M  Cortlandt  St. 


Chicago  Office 
1534  Marquette  Bldg 


BEMENT,  MILES  &  CO., 

PHILADELPHIA,  PA. 


MANUFACTURERS  OF 


Metal  Working  Machine  Tools, 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 

Boiler  Shops,  Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 


Steam  and  Hydraulic 

RIVETING  MACHINES. 
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ESTABLISHED 
1831. 


BALDWIN  LOCOMOTIVE  WORKS. 


ANNUAL  CAPACITY, 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantation 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  variety  of  m-rvlre,  and  hulH  SOCDMtdf  t'.  paii^es  and  ten- 

Elates  after  Standard   dealgDI  <t   to  railroad   '"mnanliV  (JrttwIritfK. 
Ike  parts  of  different  engines  of  same  class  perfectly  lnterchanK'u'de. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

3URNHAM,  WILLIAMS  &  CO.,  Philadelphia,  Pa.,  U.  S.  A. 


Established   1865. 


Richmond  Locomotive 


AND 


Machine  Works, 


RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk, 


N.Y. 


F.  II.  Stevens,  Pres. 
It.  J.  Ukuss,  Vice-i*res. 


M.  L,  Hinman,  Treas. 

T.  M.  Hequembuuro,  Sec'y- 


Dattd  lirssFLi..  Supt. 
II.  Tandy,  Ass't  Supt. 


BUILDERS  OF  LOCOMOTIVE  ENGINES  FOR  ANY  REQUIRED  SERVICE 

Perfect  interchangeability,  and  all  work  fully  guaranteed.  from  our  own  designs  and  those  of  purchasers. 

Compound 
Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 

Pittsburgh  Locomotive 

Manufacturers  of        XK/f\v\rC   PITTSBURGH,  PA. 

w  orKb,       u.  s.  a. 

Locomotives  adapted   to   every  variety  of 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 


WILSON  MILLER. 

President. 
D.  A.  WIGHTMAN. 

Gen'l   Mgr. 
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fiygeia  fiotel, 


Old  Point  Comfort, 


/\LD  POINT  COMFORT.  Va..  has 
been  selected  as  the  meet- 
ing place  for  this  year's  conven- 
tions of  the  M.  C.  B.  and  M.  \1. 
Associations. 

The  Hygeia  Hotel,  which  has 
twice  been  headquarters  for  these 
conventions,  and  is  one  of  the 
largest   and    best    known    resort 


hotels  in  the  country,  will  at  once 
commence  booking  rooms  to  all 
applicants. 

This  famous  hotel  has  a  front- 
age of  more  than  an  eighth  of  a 
mile,  and  being  but  a  few  yards 
from  the  water's  edge,  it  is  open 
to  the  sea  breezes,  rendering  it 
cool   and    comfortable  at  almost 


Coolest  Hotel  at  Old  Point. 

all  times.  It  is  by  far  the  coolest 
hotel  at  Old  Point,  and  best 
adapted  for  summer  patronage. 

It  has  wide  verandas  encircling 
it  on  all  sides,  with  a  broad  es- 
planade along  its  entire  water 
front,  open-air  pavilions  extend- 
ing out  over  the  water,  and  one 
of  the  finest  bathing  beaches  on 
the  coast. 

The  Hygeia  is  the  only  hotel  at 
Old  Point  which  provides  facilities 
for  surf  bathing.  The  bathing 
beach  is  immediately  in  front  of 
the  hotel. 

The  sleeping  rooms  are  of  good 
size,  well  ventilated  and  delight- 
fully situated. 

Rooms  will  be  assigned  in  the 
order  of  application.  "  First 
come,  first  served." 


OCOMOTIYE 


A 


APwkt 


g@mMM, 


€ 


Vol.  X. 


railwayMotiye  Power 
^hd  Rolling  Stock- 

(Trade  Mark  lteglst«red.] 

NEW  YORK,  JUNE,  18O7. 


Result  of  Boiler  Explosion. 

The  curious  accident  illustrated  here 
with,  where  one  locomotive  was  thrown 
down  upon  the  top  of  another  one.  was 
caused  by  a  boiler  explosion.  The  en- 
gine was  standing  in  the  same  position  tograph  and  account  of  the  accident 
as  engine  "36,"  1.  e.,  end  to  end,  when  the 
boiler  exploded  and  it   was  turned  com-  ©  t§ 


there  were  two  men  on  each  engine,  and 
all  escaped  without  injury.  The  accident 
happened  four  years  ago  near  Christiania, 
Norway.  We  are  indebted  to  Mr.  W.  J. 
McCarroll.  of  Philadelphia.  Pa.,  for  pho- 


No.  6. 
Jim  Skeevers'  Object  Lessons. 

Skeevers  Runs  Up  Against  a  New  General  Man- 
ager    Fallacies  About   Upsetting  Stay-bolts— 
How  to  Keep  the  Standard    Some 
Advantages. 

Iiv  John   ALEXANDER. 
"inn    remember   I   told  you  about    Skee- 
vers'   staybolt  improvements  a  long  time 


CUKIOl'S    Kl.S!    I.I     OF    A    HOII.EK    EXTLOSIOX. 


pletely   over   and   landed    in    the    position 
shown  in  the  photograph. 

It  was  afterwards  transported  twenty 
miles  back  to  the  shop  in  the  position 
shown.     At    the    time    of    the    explosion 


A  correspondent  wants  to  know  where 
he  can  obtain  benzine  paste  for  boiler-head 
polish.  If  any  of  our  readers  can  furnish 
us  the  information,  we  will  be  glad  to 
send  it  around  the  world. 


ago.        Well.    Skeevers    has    had    trouble 
since  then. 

The  first  off  everything  went  well. 
Skeevers  captured  all  the  staybolt  taps  on 
the  system,  and  sent  the  new  ones  in  their 
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places.  All  the  bolts  were  made  at  head- 
quarters and  the  subject  seemed  settled, 
and  settled  right. 

But  one  morning  last  winter  an  engine 
came  out  of  the  bouse  draped  in  black  and 
white.  Soberly,  solemnly,  slowly,  silently 
it  took  its  place  on  the  turntable,  and  as 
-lowly  and  silently  moved  down  the  yard. 

Vni  'ther  and  another  draped  in  the  same 
w.i\  crept  out  into  the  daylight  and  th' 
cold  and  moved  away. 

There's  always  something  funereal-like 
and  solemn  in  a  draped  engine  by  day- 
light, and  something  weird  and  uncanny 
and  ghostly  at  night. 

The  "old  man"  had  been  promoted.  The 
genial,  bluff,  honest  old  general  manager 
had  had  a  tussle  with  pneumonia  ami  been 
defeated. 

Like  many  another  num.  be  was  a  mar- 
tyr to  bis  inherent  desire  to  lead.  He 
went  out  with  a  snow-bucking  brigade  and 
met  the  enemy. 

There  was  genuine  sorrow  on  the  road 
— a  friend  had  gone — the  engines  wore 
their  weeds  for  the  regulation  thirty  d  lys. 


he  always  liked  to  meet  a  mechanic,  was 
a  mechanic  himself,  graduate  of  Slightem, 
and  asked  Skeevers  what  "tech."  he  grad- 
uated from. 

Skeevers  pointed  to  a  long  freight  train 
that  was  toiling  up  the  grade  just  beyond 
the  shops  and  the  long  line  of  narrowing 
ribbons  of  steel  that  stretched  away  toward 
Granger  and  the  setting  sun,  and  re- 
marked laconically  "That."  The  new  G. 
M.  just  gave  him  one  of  those  "Oh,  you 
poor,  ignorant  cuss!"  looks  and  turned 
away.  He  never  asked  Skeevers'  advice 
on  things  mechanical  after  that — he  ad- 
vised Skeevers — or  oftener  ordered  this  or 
that  done,  without  consultation.  This 
made  Skeevers  itchy;  if  Mr.  Wider  had 
been  there  he  would  have  demanded  his 
engine  back,  but  Skeevers  was  past  that 
now;  he  must  remain  Supt.  of  M.  P.  or 
nothing. 

One  day,  six  weeks  ago,  Mr.  Toping — 
that's  the  new  G.  M. — was  taking  a  turn 
through  the  shops  towing  Skeevers  in  his 
wake.  He  was  hunting  for  something  t", 
order  changed. 


Fibers  of  Iron  and  Steel,"  and  you  will 
find  I'm  right.  This  upsetting  breaks  the 
fibers,  sir,  and  makes  your  larger  end 
actually  weaker  than  the  smaller  part  not 
so  mistreated." 

"But,  Mr.  Toping,"  said  Skeevers 
quietly,  "1  have  a  more  recent  work  on  the 
subject  that  goes  far  to  disprove  the 
broken  fiber  thebry,  and  if  you  will  sus- 
pend sentence  on  the  whole  process  until 
to-morrow  I'll  show  it  to  you." 

"Who's  the  author?" 

"Well.  I  must  confess  I  have  something 
to  do  with  the  authorship." 

"You — writing  on  metals — why,  what 
do  you  call  the  book?" 

The  idea  of  this  ignorant  man  writing 
on  a  mechanical  subject  sort  of  took  his 
breath. 

"Weil,  sir,  the  name  is  hardly  decided 
on  yet;  thinking  of  calling  it  'Some  Re- 
cent   Experiments  with  Staybolt   Iron.'  " 

"Oh,  it's  only  in  manuscript  yet?" 

"Hardly  that,  sir.  If  Mr.  Wider  were 
alive  he'd  call  it  an  object  lesson.  I'll 
bring  11  down  to  you  in  the  morning." 


while  all  employes,  high  and  low,  won- 
dered what  the  new  manager  would  be 
like.  For,  mind  you,  corporations  wear 
no  crape,  mourn  no  dead,  nor  do  they 
miss  anyone  very  much.  In  due  time  a 
new  general  manager  came  on  from  the 
East. 

He  was  young  for  his  position,  say  .'5: 
he  was  someone's  son;  he  was  a  graduate 
of  a  technical  college;  he  had  worked  sev- 
eral years  as  assistant  freight  agent  of  a 
big  road,  of  which  his  father  was  a  direc- 
tor, and  always  asked  the  reporters  to 
mention  him  as  a  self-made  man  who 
came  up  from  the  ranks. 

He  made  a  great  many  people  con- 
nected with  the  G.  A.  L.  very  tired  before 
he  got  through  with  them.  Being  au- 
thorized to  put  M.  E.  behind  his  name, 
and  thinking  that  the  book-cramming  of 
mechanical  lore  that  had  been  stuffed  into 
him  ten  years  before  was  better  than  all 
practical  experience  in  the  world,  he  both- 
ered Skeevers  a  good  deal. 

The  first  day  he  came  to  the  shop  he 
shook  hands  with  Skeevers  warmly,  said 
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ETCHINGS  OF   UPSET   STAYBOLT   IRON. 

They  had  got  through  the  blacksmith 
shop,  and  the  new  G.  M.  M.  E.  had  his 
hand  on  the  latch  of  the  boiler  shop  door, 
when  that  Acme  header  of  Skeevers' 
started  up.  The  G.  M.  M.  E.  went  back 
to  it. 

"What  have  you  here,  Mr.  Skeevers?" 
he  asked. 

"A  bolt  header,  sir.  We  upset  these 
slaybolls  at  the  ends  so  that  the  center  of 
boh  is  a  iittle  smaller  than  the  root  of  the 
thread;  we  have  to  cut  less  threads,  the 
bolt  is  lighter,  and  does  not  break  so 
quick;  besides  we  have  a  system  of — " 

"But.  my  dear  sir,"  interrupted  the 
manager,  "you  break  the  fiber  of  your  iron 
m  1I1  is  upsetting  process;  that's  bad  en- 
gineering, sir,  bad  engineering!" 

"It  works  very  well  in  practice.  We 
have  no  trouble  with  staybolts  since  we 
have  used  this  system  and — " 

"Yes,  yes;  that's  all  right,  Mr.  Skeevers. 
but  this  is  all  based  on  a  theory  that  i^ 
radically  wrong.  You  get  a  copy  of  "Ro- 
dam  on  the  Metallurgy  of  Metalology," 
or  "Spinkham  on  Molecules,  Globules  and 


"All  right,"  said  the  G.  M.  M.  E.  as  he 
went  into  the  boiler  shop,  and  in  his  mind 
he  pictured  how  bare  and  poverty  stricken 
and  un-inrluential  a  title  page  would  be 
without  a  list  of  colleges  and  professor- 
ships and  association  symbols  following 
the  name  of  the  author.  How  dare  a  man 
do  it? 

Once  rid  of  his  visitor,  Skeevers  went 
right  back  to  the  smith  shop,  he  sorted 
out  several  pieces  of  staybolt  iron  himself, 
marked  them,  had  each  one  heated  as 
he  wanted  it  and  headed  them  up  in  the 
machine. 

He  carried  them  himself  to  a  planer 
hand  and  had  them  carefully  planed  half 
in  two  and  polished,  then  he  took  them 
to  old  Jimmy  Simpson  in  the  tool  room 
and  went  to  his  office. 

That  evening  old  Jimmy  left  a  package 
on  Skeevers'  desk,  and  Skeevers  took  it 
home,  and  the  next  morning  he  put  it  into 
his  overcoat  pocket  and  went  down  to 
the  general  office. 

Mr.  Toping  was  anxious  to  see  Skeev- 
ers.    The  fact  thr.t  Skeevers,  his  master 
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,,,, ,  i, .,.,  ,  ble  to  writ'-  .'i  book  on 

mi  talolo  ess  him,  and, 

truth  hardly    1  n  ther 

>ut   to  mal 

l i  11   oi    bi      i  i    to  the  i 

immortals  who  writ<   '•  ■  hi  v      I !      but 

,     ied 

keevei       nrollei 
bolts  and,  with  a  twinkle  in  hi 

"Mr.  Toping,  this  in   my   'book'— just 
a  practical  den  ">ut  that  fiber 

theoi      '  d<  'l  bj   you  I 

musl  I  •  ""''I  not  answer  you  thi 

for  I  did  not  know.  But,  sir,  this  is  an 
important  matti  r,  one  on  which  my  repu- 
tation and  you  »"  "'  ,1"' 
,  ompanj  and  the  po<  iibility  of  its  losing 
|0I  0i  mom  'Hi  a  misjudgment  depends. 
We  can't  afford  to  be  wrong,  sir  " 

"Very  true,  Mr.  Skeevers,  but " 

"This,"     said     Skeevers     interrupting, 
"will,  I  think,  settle  that  question.     Thi 
experiment     co   er  all   the   irons  we   i 
u  e  and  all  the  ways  we  can  upset  it:  now 
you  be  the  jud 

"Now,  sir,  after  you  went  away  I  per- 
sonally collected  these  specimens  and 
the  work  done.  This  specimen  nu 
i.  both  on  the  bolt  itself,  and  this  print 
taken  from  the  face,  was  etched  on  a  bolt 
of  Taylor  staybolt  iron  upset  with  one 
blow  at  white  heat— our  regular  practice. 
No.  2  is  Taylor  iron  upset  with  four  Wo 
at  a  dull  red  heat.  Xo.  3  is  U.  S.  iron 
upset  with  one  blow  at  white  heat.  No.  4 
is  U.  S.  iron  upset  with  four  blows  at  red 
heat.  No.  5  is  common  iron  rod  upset 
in  our  new  box  dies  with  longer  fillet— 
an  improvement  in  shape— upset  at  white 
heat.  No.  6  is  common  iron  not  upset." 
"Now.  sir.  in  all  these  cases  it  was 
necessary  to  rust  these  specimens  in  order 
to  show  the  fiber.  I  don't  think  you  can 
find  any  evidence  whatever  of  a  broken 
filler  in  any  of  these  bolts." 

Skeevers  glanced  at  the  G.  M.  M.  E., 
but  there  was  no  sign  of  a  give  in— he 
himself  had  said  it.  and  if  those  fibers  had 
not  broken  so  much  the  worse  for  'em. 

But  Skeevers  is  a  tactful  man  and  he 
was  beginning  to  understand  the  weak 
places  in  the  G.  M.'s  armor.  He  couldn't 
be  made  to  own  up  and  give  credit  as 
Mr.  Wider  could:  he  would  never  pat 
Skeevers  on  the  back  or  brag  on  him  if 
he  ran  the  engines  ten  miles  on  a  pound 
of  coal.  Skeeves  aimed  lower,  and  before 
his  opponent  could  fire  a  shot. 

"I  met  Mr.  Dix.  superintendent  of  the 
Mathematical  Bridge  Works  in  the  car 
coming  down  this  morning  and  asked 
him  if  they  used  upset  threaded  ends  for 
truss  rods.  etc..  in  the  best  work,  and 
he  says  they  don't  use  anything  else.  Mr. 
Dix  is  a  graduate  of  the  Slightem  Poly- 
technic—the G.M.'s  alma  mater— and  says 
that  Professor  Thrashem  made  some  ex- 
periments three  years  ago  to  test  the 
strength  of  such  work  and  was  so  n 
pressed  with  its  value  that  he  has  prepared 
a  pacer  on  the  subject  to  be  presented  to 
the  British  Society  of  Mechanical  Supe- 
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riority,  which  will  afterward  appear  in 
book  form.'' 

The  cloud  on  the  brow  of  the  G.  M.  M. 
E.   cleared   up. 

"I'm  mighty  glad  to  know  that,"  said 
he.  enthusiastically;  "leave  Professor 
Thrashem  to  find  out  the  truth.  If  he  says 
that  upset  ends  of  bolts  under  tension  are 
correct  it  would  be  idle  to  dispute  it — they 
are  all  right,  go  on  and  make  'em.  its 
undoubtedly  a  new  step  in  engineering." 

"And  beside.  Mr.  Skeevers.  my  clerk 
has  been  telling  me  about  your  staybolt 
work  and  showed  me  the  article  in  'Loco- 
motive Engineering'  about  it.  It  is  a  good 
thing  and  as  nearly  perfect  as  anything  I 
have    found    here.     Go   right    ahead   and 


ily,  and  while  in  New  England  made  up 
his  mind  to  see  a  few  men  and  a  few  shops 
he  had  long  wanted  to  visit. 

It  so  turned  out  that  within  a  week 
from  the  time  the  G.  M.  M.  E.  had  pro- 
nounced Skeevers  staybolt  scheme  "per- 
fect" that  Skeevers  climbed  the  stairs  in 
the  old  stone  office  of  the  B.  &  A.  at 
Springfield,  Mass.,  to  make  the  acquaint- 
ance of  the  Supt.  of  R.  S.,  Thomas  B. 
Purves.  Jr. 

Mr.  Purves  was  in  the  midst  of  a  pile 
of  interchange  repair  bills  and  cigar  smoke 
when  Skeevers'  card  was  put  on  his  desk. 

"James  Skeevers.  S.  M.  P.,  Great  Air 
Line — show  him  in!"  said  Purves,  going 
to  tile  rail  to  shake  hands  with  his  visitor. 
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carry  it  out  strictly  to  the  letter — I  believe 
it's  perfect.     Good  morning." 

Such  praise  was  praise  indeed,  and 
Skeevers  whistled  softly  to  himself  all  the 
way  back  to  his  office,  stopping  once  in  a 
while  to  say  in  a  whisper,  "Nearly  perfect; 
I  believe  it's  perfect;"  then  he  whistled 
again.     Queer  chap,  is  Skeevers. 

When  Skeevers  sat  down  at  his  desk  the 
first  thing  that  met  his  eye  was  a  letter 
from  Owens,  at  Granger,  saying  they  were 
in  trouble  about  staybolts  for  the  218. 
After  some  preliminaries  he  wrote: 

"I  think  the  trouble  is  in  the  cutter;  the 
bolts  are  larger;  they  can  be  forced  in  with 
a  20-inch  wrench,  but  it's  work.  Evident- 
ly the  test  plate  with  hole  tapped  by  stand- 
ard tap  is  worn  by  constantly  screwing 
bolts  into  it,  and  has  allowed  the  operator 
to  let  his  dies  wear  large — what  shall  we 
do?" 

Skeevers  wired  Owens  to  wait  until  he 
came  down,  as  the  218  was  in  no  hurry, 
and  went  home  wondering  what  was 
wrong  with  his  "perfect"  system. 

Before  Skeevers  could  go  to  Granger 
he  was  called  East  by  a  death  in  the  fam- 


"Say,  Skeevers,  seems  as  if  I  had  known 
you  for  ten  years;  been  reading  about  you, 
and — how's  the  object  lessons? — have  a 
seat — have  a  cigar." 

In  ten  minutes  he  was  calling  Skeevers 
"Skinny"  and  Skeevers  was  calling  him 
Tom,  and  they  were  "railroading." 

"By  the  way,"  said  Purves,  as  he  shut 
off  his  talk  to  relight  his  cigar,  "I' adopted 
your  staybolt  scheme  the  minute  I  saw  it; 
best  thing  I  ever  saw." 

"Well,"  said  Skeevers  slowly,  "hope 
you  won't  be  disappointed.  My  new  G. 
M.  says  the  system  is  perfect,  but  I'm  not 
dead  sure  that  he  knows.  We  struck  a 
snag  the  day  before  I  left." 

"What?" 

"Bolts  wouldn't  go  into  holes.  My  di- 
vision man  says  we've  let  the  bolt  cutter 
die  get  large,  and  of  course  the  tendency 
is  all  that  way,  but  he  seems  to  forget  the 
tendency  of  the  tap  is  also  to  wear  small. 
Anyway  they  are  off,  and  the  'perfect' 
system  needs  perfecting." 

"We've  been  all  through  that  and  have 
it  down  to  a  nicety — I'll  show  you." 

Purves  pulled  out  some  drawings. 


"Well,  here's  a  picture  of  my  taps  and 
gages.  I  don't  happen  to  have  a  set  here, 
but  now,  just  as  you  say,  the  tendency  is 
for  the  hole  to  become  smaller  from  wear 
of  tap,  and  the  bolt  to  become  larger  from 
wear  of  die.  Here's  how  we  take  care  of 
all  that. 

"In  the  first  place,  we  provide  a  stand- 
ard male  gage — shown  here  at  the  bot- 
tom of  picture  in  center — we'll  say  this 
is  our  set  for  %  bolts.  This  plug  is  hard- 
ened and  ground  12-threads  to  the  inch, 
U.  S.  standard,  and  gets  no  wear,  for  it  is 
only  used  to  test  the  size  of  the  adjustable 
female  gage,  shown  in  the  upper  left  hand 
corner. 

"This  female  gage  is  used  to  test  the 
staybolts  daily,  and  they  must  all  just 
screw  into  it,  and  it  is  kept  just  right  by 
the  male,  master  gage." 

"Now,  this  hob,  in  lower  left  hand  cor- 
ner is  for  truing  up  the  dies.  It's  plain 
that  by  this  plan  you  can  keep  your  bolt 
output  right  up  to  a  standard  size." 

"Here's  the  staybolt  tap,  reamer  on  end 
to  true  up  hole,  cutting  threads  and  the 
guide  threads  to  enter  the  outside  sheet 
and  insure  the  threads  in  the  inside  sheet 
being  in  alignment  with  those  on  outside 
sheet. 

"Here's  where  you  are  liable  to  get  into 
trouble — this  tap  will  wear  and  almost 
before  you  know  it  some  outlaying  shop 
has  tapped  a  lot  of  holes  a  thousandth  or 
two  small. 

"We  take  care  of  this  by  our  adjustable 
tap  shown  in  center;  we  can  adjust  this 
to  the  female  die  and  run  it  through  the 
sheets  to  clean  up  the  holes  to  standard 
and  not  stop  the  work.  This  is  only 
used  after  the  error  is  enough  to  notice 
and  a  new  tap  is  asked  for  at  once.  If 
your  man  at  Granger  had  one  of  these 
he  could  have  gone  right  along,  cor- 
rected his  work,  kept  to  standard  and 
only  bothered  you  for  a  new  tap." 

"S.  W.  Card  Mfg.  Co.,"  said  Skeevers 
aloud  as  he  copied  the  maker's  name  in 
his  book.  "When  I  go  home  I'll  have  a 
set  of  those  taps  and  gages  or  know  the 
reason   why." 

"Say,  Tom,"  said  Skeevers,  "I'm  going 
home  and  tell  the  general  manager  that 
I  have  adopted  Purves'  staybolt  scheme, 
and  don't  you  ever  tell  anybody  else 
you've  adopted  mine,  and  don't  josh  me- 
about  object  lessons;  your  full  of  'em 
yourself." 

At  about  this  stage  of  the  game  they 
were  joined  by  another  master  mechanic 
who  had  called  to  pay  his  respects  to- 
Purves.  He  is  one  of  those  self-con- 
scious old  fossils  that  stood  well  up  in  his 
business  twenty-five  years  ago,  and  can't 
realize  that  he  is  still  away  back  yonder 
twenty-five  long  years — one  of  the  kind 
that  calls  petrification  by  the  pet  name  of 
conservatism. 

All  the  staybolt  business  from  A  to- 
Izzard  had  to  be  explained  to  him — he 
never  heard  of  Skeevers,  or  the  "Loco- 
motive Engineering" — he  never  reads. 
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"And  you  tell  inc,"  said  he,  "that  by  a 
cuttin'  of  these  bolts  on  a  lead  screw  bolt 
cutter  you  can  get  a  true  thread,  and  that 
by  a  watchin'  of  all  these  gages  and  taps 
and  hobs  you  can  make  all  the  bolts  in 
one  shop  and  send  'em  to  the  other  shops 
and  they'll  lit,  and  they'll  go  in  with  a 
little  6-inch  socket  wrench  without  squar- 
ing the  ends.  Well,  now,  tell  me,  what 
ye've  saved." 

"Trouble,"  said  Skeevers. 

"Money,"  said  Purves. 

"Well,  now,  boys,  ain't  you  a  settin'  up 
a  straw  man  to  knock  down?  Ain't  the 
old  threaded-all-the-way  staybolt  good 
enough?  Ain't  the  common  bolt  cutter 
and  the  home-made  tap  good  enough? 
What's  the  use  in  cussin'  the  boss  that's 
tarried  you  over  the  creek?" 

"I'll  tellyou,"said  Skeevers,  "you  say  you 
are  running  130  pounds  pressure  yet  on  a 


< 


ters  of  a  pound  per  bolt,  a     >  ol   r 

cents  each  where  6  1  enl  material  is  used — 
this  is  enough  to  pay  foi  1  utting  the  bolt 
and     tapping     the     hole.       Besides     that 

there " 

Tom      touched       Skeevers'       foot      and 

winked, 

Skeevers  Stopped  talking  and  lit  a  cigar 
— the  old  man  was  asleep 


Logging  Locomotive. 

The  curious-looking  locomotive  hen- 
shown  has  been  built  by  the  Curtis  Manu- 
facturing Company,  of  St.  Louis,  for  log- 
ging purposes,  and  to  run  on  track  where 
wooden  logs  are  used  for  rads. 

The  cylinders  are  7x10  inches,  and 
transmit  power  to  a  supplementary  shaft, 
which  carries  sprocket  wheels  that  trans- 
mit the  power  to  the  driving  wheel  axles 


I  1 1  fei  to  i  tati  ments  with- 

out any  ground  of  I  ruth.      You  have  seen 

in  tan thi      in  pi  ■  1  h    to   you. 

Now,  the  rea  on  of  this  lies  in  the  con- 
stitution of  bis  mind.  The  moment  he 
begins  to  talk  all  bis  mental  operations 
cease,  and   I  lonsible.     He  is, 

in  fact,  much  like  a  little  il  that 

I  saw  on  the  Sangamon  river  when  I  was 
engaged  in  boating  then-.  This  little 
-learner  had  a  five-foot  boiler  and  a  seven- 
loot  whistle,  and  'very  time  it  whistled 
ili>    engine  stopped 

$     $     i 

Our  Coal  Supply. 

In  an  article  contributed  to  the  "Trades- 
man," Frank  G.  Carpenter  says:  "There 
is  enough  coal  in  Alabama  to  do  all  the 
manufacturing  of   the   United   States   for 


small  road  using  small  boilers.  Your  com- 
pany sell  coal  and  let  you  waste  money  on 
your  engines.  We  have  to  watch  every 
cent,  have  to  spend  money  for  these  tools 
to  save  money  in  the  work  and  repairs. 

"First,  we  do  a  better  job.  Second, 
we  save  money. 

"We  upset  our  bolts,  at  first  using  a 
straight  bolt  as  shown  in  this  lower  cut — 
what's  the  use  of  a  staybolt  larger  than 
the  root  of  the  thread? — this  leaves  the 
skin  of  the  metal  on,  is  stronger,  pre- 
vents rust,  and  instead  of  threading  5J-2 
inches  of  bolt  we  only  thread  2!/2  inches — 
less  work.  We  save  more  than  half 
their  cost  by  cutting  them  all  at  one 
place  especially  fitted  up  for  it.  Now,  in 
this  upper  cut  here  is  shown  Mr.  Purves' 
latest  design  of  staybolt.  He  retains  all 
the  advantages  of  the  first  form  and  saves, 
on  3J^-inch  water  space  bolts  three-quar- 
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by  means  of  chains.  The  speed  at  which 
the  engine  is  intended  to  work  is  about 
5  miles  an  hour,  and  it  is  said  to  give  very 
satisfactory  service. 


Whistle  Too  Big. 

Some  of  the  most  amusing  anecdotes 
are  told  about  President  Lincoln,  relating 
to  incidents  of  his  life  when  he  was  a 
young  lawyer  practicing  in  the  courts  of 
Illinois.  It  is  said  that  he  was  once  en- 
gaged in  a  case  in  which  the  lawyer  on  the 
other  side  made  a  very  voluble  speech 
full  of  wild  statements  to  the  jury.  Lin- 
coln opened  his  reply  by  saying:  "My 
friend  who  has  just  spoken  to  you  would 
be  all  right  if  it  were  not  for  one  thing, 
and  I  don't  know  that  you  ought  to  blame 
him  for  that,  for  he  can't  help  it.     What 


many  years  to  come.  I  was  told  at  Bes- 
semer that  the  available  coal  of  Alabama 
alone,  if  it  could  be  put  into  a  lump,  would 
make  a  solid  chunk  70  miles  long  by  60 
broad  and  10  feet  thick.  Such  a  lump 
would,  it  is  estimated,  furnish  10.000  tons 
of  coal  a  day  for  more  than  11.000  years, 
or  1.000,000  tons  a  day  for  115  years. 

"But  Alabama  has  only  a  small  amount 
of  the  great  Appalachian  coal  fields.  These 
fields  end  somewhere  in  Alabama.  They 
run  from  there  northward  a  distance,  it  is 
said,  of  about  000  miles,  and  they  are  from 
30  to  180  miles  wide.  They  furnish  about 
two-thirds  of  all  our  bituminous  coal  out- 
put, and  we  produce,  you  know,  about 
one-third  of  all  the  coal  of  the  world.  In 
1894  we  mined  170.000,000  tons  of  coal, 
while  the  whole  world  produced  only 
570.oco.oro  tons.  The  only  country  which 
beat  us  that  year  was  Great  Britain." 
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Northern  Pacific  Ten-Wheel  Engine 
Boiler. 

The  annexnl  reproduction  of  a  photo- 
graph gives  a  striking  view  of  the  boiler 
and  frames  of  a  ten-wheel  compound  loco- 
motive, designed  by  Mr.  E.  M.  Herr,  su- 
perintendent of  motive  power  of  the 
Northern  Pacific  Railway,  and  built  by  the 
Schenectady  Locomotive  Works.  As  will 
be  seen  from  the  photograph,  the  boiler  is 
the  extended  wagon  top  type,  and  is  62 
inches  diameter  at  the  first  ring  and  is 
designed  to  carry  a  working  pressure  of 
200  pounds  per  square  inch.  The  firebox 
is  1083-16  inches  long  and  41  inches  wide; 
has  a  grate  area  of  30.8  square  feet  and 
168.03  square  feet  of  heating  surface.     The 


most  abyss.'  A  dream  released  Joseph 
from  prison  to  be  'ruler  over  Egypt.' 
The  smiles  of  a  wanton  plunged  Greece 
into  war  and  wiped  Troy  from  the  face  of 
the  earth.  A  prod  on  the  heel  slew 
Achilles,  a  nail — driven  by  a  woman  at 
that — finished  Sisera,  and  a  pebble  ended 
Goliath.  The  cackling  of  a  goose  saved 
Rome  from  the  barbarous  hordes  of  Bren- 
nus.  A  cobweb  across  the  mouth  of  the 
cave  secreting  him,  preserved  Mahomet 
from  his  pursuers  and  gave  Arabia  and 
Turkey  a  new  religion.  The  scorching  of 
a  cake  in  a  goatherd's  hut  aroused  King 
Alfred  and  restored  the  Saxon  monarchy 
in  England.  The  movements  of  a  spider 
inspired  Robert  Bruce  to  renewed  exer- 


made  France  a  republic.  Mrs.  O'Leary's 
kicking  cow  laid  Chicago  in  ashes  and 
burst  up  no  end  of  insurance  companies. 
An  alliterative  phrase  defeated  James  G. 
Blaine  for  President  of  the  United  States. 
An  epigram,  a  couplet  or  a  line  has  been 
known  to  confer  immortality.  A  new 
bonnet  has  disrupted  a  sewing  society, 
split  a  congregation  and  put  devout  mem- 
bers on  the  toboggan  in  their  hurry  to 
backslide.  An  onion-breath  has  severed 
doting  lovers,  cheated  parsons  of  their 
wedding-fees  and  played  'hob'  with 
Cupid's  calculations.  Statistics  fail  to- 
disclose  the  awful  havoc  wrought  in  mil- 
lions of  homes  by  such  observations,  on 
the  part  of  thoughtless  young  husbands- 
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total  heating  surface  of  the  boiler  is  2,485 
square  feet. 

As  will  be  seen  from  the  photograph. 
the  back  head  of  the  boiler  is  decreased 
in  diameter,  being  6  inches  smaller  than 
at  the  portion  of  the  boiler  where  the 
dome  is  located.  All  of  the  flanging  on 
the  boiler,  as  well  as  smokebox,  front  end 
door,  cylinder  and  steam  chest  casings. 
are  of  hydraulic  pressed  steel. 


Momentous  Results  from  Small  Causes. 

"On  what  small  causes  great  effects 
sometimes  depend!"  remarks  John  J. 
McLaurin,  in  "Sketches  in  Crude  Oil." 
"Believing  a  snake  story  induced  our 
first  parents  to  sample  'the  fruit  of  that 
forbidden  tree  whose  mortal  taste  brought 
sin  into  our  world  and  all  our  woe.'  Ambi- 
tion to  be  a  boss  precipitated  Lucifer  'from 
the  battlements  of  heaven  to  the  nether- 


tions  and  secured  the  independence  of 
Scotland.  An  infected  rag  in  a  bundle  of 
Asiatic  goods  scourged  Europe  with  the 
plague.  The  fall  of  an  apple  from  a  tree 
resulted  in  Sir  Isaac  Newton's  sublime 
theory  of  gravitation.  The  vibrations  of 
a  tea-kettle  lid  suggested  to  the  Marquis 
of  Worcester  the  first  conception  of  the 
steam-engine.  A  woman's  chance  remark 
led  Eli  Whitney  to  invent  the  cotton-gin. 
The  twitching  of  a  frog's  muscles  revealed 
galvanism.  A  diamond  necklace  hastened 
the  French  Revolution  and  consigned 
Marie  Antoinette  to  the  guillotine.  Hack- 
ing a  cherry  tree  with  a  hatchet  earned 
George  Washington  greater  glory  than 
the  victory  of  Monmouth  or  the  over- 
throw of  Cornwallis.  A  headache  helped 
cost  Napoleon  the  battle  of  Waterloo  and 
change  the  destiny  of  twenty  kingdoms. 
An  affront  to  an  ambassador  drove  Ger- 
many to  arms,  exiled  Louis  Napoleon  and 


as — 'This  isn't  the  way  mother  baked,' 
or,  'Mother's  coffee  didn't  taste  like 
this!'" 

$  $  $ 

The  next  annual  meeting  of  the  Amer- 
ican Society  of  Railroad  Superintendents 
will  be  held  in  Nashville,  Tenn.,  begin- 
ning Wednesday,  September  22,  1897. 

S      ®      3 

Since  the  Forth  Bridge  was  built,  peo- 
ple in  Scotland  have  been  priding  them- 
selves on  having  the  longest  bridge  in 
the  world,  but  this  claim  can  no  longer 
be  sustained,  for  a  new  bridge  recently 
built  over  the  Danube  is  13,325  feet  long, 
exclusive  of  approaches,  or  2,600  feet 
long-er  than  the  Forth  Bridge.  The  ap- 
proaches of  the  bridge  over  the  Danube 
extend  about  nine  miles  over  low-lying 
land,  which  for  several  months  of  the 
years  is  completely   submerged. 
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First  Railroad  Strike  on  the    Conti- 
nent of  Europe. 

BY   H.    GRETKNBR. 

It  may  interest  some  of  your  subscribers 
to  hear  of  the  first  railroad  strike  on  t in- 
continent of  Europe.  It  occurred  in 
Switzerland  on  Friday,  the  12th  of  March, 
1897,  just  after  midnight,  and  lasted  until 

the  next  day,  5  o'clock  P.  M.  The  real 
cause  of  this  strike  dales  back  about  a 
w.i  1,  when  the  employes  of  all  the  rail- 
road companies  in  Switzerland  prep. mil 
to  go  out  on  strike  for  an  all-round  in- 
crease of  wages.  The  companies,  in  order 
In  avoid  trouble,  gave  in.  and,  with  the 
exception  of  one,  strictly  carried  out  their 
promises.  The  Northeastern  Railroad,  for 
economical   reasons,   tried   to   ignore  the 


property  and  run  the  trams,  as  then 
strong  feeling  in  this  country  in  favor  of 
Government  railroads.  Tin-  men  them- 
selves were  quite  willing  to  take  up  work 
und<  r  orders  from  tin  '  ,. .  ei  nment,  but  it 
turned  out  that  the  latter  had  no  legal  right 
to  take  such  .1  step       Instead  of  that,  the 

Federal  Government  simply  sent  a  dele- 
gation, consisting  of  two  federal  councils 
and  their  assistants,  in  a  special  train  to 
Zurich,  to  arbitrate  between  the  strikers 
and  the  company 

This  train  was  taken  over  the  line  bj  an 
engine  and  crew  of  another  company. 
Nearly  all  the  switches  on  the  way  had  to 
be  set  by  the  crew  itself,  so  completely 
was  the  line  deserted.  The  demands  of 
the  men  were  the  fulfillment  of  last  year's 


kind  whatever  :  plai  ■       i'art  of 

tlgines   had  1   under  fire  by 

iln  in.  SO  a  1   1 1 1  <  again 

at  a  minute'    notii  1 

I     i>  wing     the 

depot  al  /m  il  h  on  1I1.  fit  '  morning  of 
the  strike,  one  morning  train  being  left 
on  the  track  without  an  engine.  You 
notice  it  looks  like  a  pretty  quiet  place- 
compared  with  other  days,  when  over  300 
trains  pass  in  and  out. 

Zurich,  Switzerland. 


Bull  Holding  the  Right  of  Way. 

The  other  evening  a  bull  got  loose  at 

Llanfairfechan.  and   immediately  stopped 


A    LABOR    STRIKE    IX    SWITZERLAND. 


agreement,  with  the  result  that  finally  the 
men  went  out  on  the  above-mentioned 
day.  contrary  to  all  expectations,  as  the 
company  had  shortly  before  nominated  a 
committee  to  investigate  the  complaints 
of  the  men. 

From  the  minute  the  strike  was  de- 
clared by  the  leaders,  not  a  single  wheel 
was  turning  on  the  whole  system.  The 
company  itself  was  evidently  not  prepared 
for  such  an  occurrence,  and  for  that  rea- 
son had  not  tried  to  secure  outside  help. 
It  was  generally  thought  that  the  Govern- 
ment would  take  charge  of  the  company's 


agreement  and  the  removal  of  several 
directors,  that  were  unpopular  with  the 
men,  from  the  board  of  managers.  In  the 
ensuing  arbitration,  the  demand  for 
higher  wages,  respecting  the  putting  in 
operation  of  last  year's  agreement,  was 
granted,  but  the  second  demand  was  re- 
fused. Fortunately,  both  sides  declared 
themselves  satisfied  with  this  decision, 
and  word  was  sent  along  the  whole  line 
to  take  up  work  again  after  an  interrup- 
tion of  just  forty  hours.  All  this  time  the 
men  on  strike  had  behaved  in  a  very 
exemplary   manner.     Xo  excesses   of  any 


the  flow  of  traffic  to  and  from  the  station. 
Taking  up  his  position  in  the  lane  leading 
direct  to  the  station  at  five  o'clock,  he 
defied  the  utmost  efforts  of  the  local 
police,  assisted  by  many  able-bodied 
young  men.  either  to  capture  him  or  drive 
him  from  his  post  up  to  ten  o'clock  at 
night.  Passengers  arriving  at  the  station 
between  those  hours  were  compelled  to 
sneak  ignominiously  into  the  village  by 
pathways  surreptitiously  gained  by  climb- 
ing over  garden  walls.  In  one  ins: 
local  editor,  accompanied  by  a  local  or- 
ganist, could  only  get  out  of  the  station  by 


•in; 
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walking  some  distance  along  the  line  and 
then  dropping  down  the  embankment  into 
the  road.  The  bull  in  the  meantime  kept 
an  equally  vigilant  eye  on  the  approaches  to 
the  station  from  the  town,  and  some  gaily- 
dressed  concert  parties  en  route  for  Pen- 
maenmawr  were  put  to  flight.  A  few  dar- 
ing spirits  climbed  the  iron  gate  which 
closed  the  lane  at  one  end,  and  attempted 
to  take  the  bull  in  the  rear,  but  with  an 
energetic  "volte  face"  and  tierce  charge 
he  put  these  to  headlong  flight.  One  of 
them  failed  to  escape  out  of  the  enclosure, 
and  only  got  out  of  the  bull's  way  by 
swarming  up  a  lamp-post.  There  he  was 
besieged  for  a  long  time  by  the  bull,  who. 
though  he  could  not  get  at  him,  waited 
patiently  for  him  at  the  bottom.     Eventu- 


flame,  and  forms  vapor  or  water.  The 
carbon  then  unites,  giving  the  light,  and 
forming  carbonic  acid  gas.  The  light  is 
produced  by  an  inside  layer  of  particles  oi 
carbon  being  heated  to  incandescence, 
through  the  intense  heat,  created  by  the 
union  of  oxygen  with  the  outside  layer,  in 
contact.  These  two  products,  carbonic 
acid  gas  and  vapor,  at  normal,  or  equal 
temperatures  with  the  air  in  contact,  are 
much  heavier.  The  presence  of  either  of 
these  in  the  air  which  feeds  the  light  is 
very  injurious,  and  if  in  sufficient  quan- 
tities, will  extinguish  it. 

The  ordinary  hand  lantern  has  not  a 
sufficient  outlet  for  the  products  of  com- 
bustion. In  order  to  guard  against  being 
blown  out  by  strong  winds,  the  perfora- 


back  to  the  light.  The  vapor  frequently 
condenses  on  the  globe  on  its  way  down, 
forming  what  is  usually  called  "sweat." 
This  circulation  makes  a  light  very  weak, 
and  causes  it  to  crust  over  more  or  less 
rapidly,  according  to  the  degree  of  cold. 
The  colder  the  weather,  the  quicker  it 
crusts  over.  A  light  under  these  condi- 
tions is  always  weak,  and  any  motion 
which  will  cause  these  gases  to  envelop 
the  wick  for  an  instant,  will  immediately 
extinguish  the  flame. 

The  ventilating  holes,  as  well  as  inlets, 
are  not  protected  sufficiently  against  the 
wind,  and  the  light,  being  weak,  can  be 
blown  out  easily.  The  cause  of  all  this 
is,  first,  that  the  ventilation  is  not  suffi- 
cient to  carry  off  the  products  of  combus- 
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ally  the  bull  was  lassoed,  and  was  tri- 
umphantly dragged  to  his  resting-place 
for  the  night. 


Why  Ordinary  Lanterns  Qo  Out. 

The  annexed  article  on  lanterns  was 
received  from  Mr.  Willard  A.  Bourne,  of 
the  Galena  Oil  Works,  who  conducted  a 
long  series  of  experiments  to  find  out  the 
causes  of  ordinary  lanterns  failing  to  burn. 
The  inventing  of  the  "Perfection"  lantern 
was  brought  about  by  the  knowledge  de- 
rived from  the  experiments: 

Signal  oil  is  composed  mainly  of  a  com- 
bination of  carbon  and  hydrogen.  The 
burning  of  oil  is  a  chemical  action  in 
which  the  hydrogen  is  separated  from  the 
carbon  and  both  are  united  in  a  com- 
pound, with  the  oxygen  of  the  air.  The 
hydrogen,  having  the  greatest  affinity, 
unites   first   in   the   colorless   part   of  the 


tions  in  the  top  are  made  too  small.  In 
warm  weather,  the  globe  becoming  hot 
keeps  the  gases  up,  and  the  flame  burns 
fairly  well,  unless  blown  out. 

There  is  little  or  no  difficulty  in  obtain- 
ing a  good  light  in  the  summer  from  any 
lantern  when  conditions  are  favorable,  but 
when  the  cold  weather  attacks  the  lantern, 
and  the  gases  condense  inside,  then  the 
trouble  begins. 

The  fact  that  all  signal  lamps  are  burned 
nearly  twice  as  long  in  winter  as  in  the 
summer  makes  a  reliable  lantern  for  win- 
ter of  the  greatest  importance. 

The  currents  in  the  regular  lantern  in 
winter  weather,  when  the  globe  becomes 
cold,  differ  greatly  from  the  summer  cir- 
culations. The  gases  in  contact  with  the 
upper  part  of  the  globe  are  continually 
cooling,  and  form  a  downward  current 
along  the  inside  of  the  globe  until  they 
ioin   the   fresh-air   supply,   and  again   go 


tion  as  rapidly  as  they  are  formed.  Sec- 
ond, that  there  are  obstructions  in  the 
lantern  which  completely  destroy  the 
initial  current  given  by  the  light;  that 
the  ventilation  is  but  the  leakage,  through 
the  upper  holes,  of  hot  gases,  as  a  result 
of  a  slight  upward  pressure  caused  by 
their  high  temperature.  It  is  evident  that 
when  this  temperature  is  reduced  the 
pressure  is  less.  Decreased  pressure 
means  slower  outlet  of  gases,  or  more 
time  for  cooling,  and  consequently  greater 
downward  currents  and  poorer,  weaker 
light. 

The  slight  protection  the  light  has 
against  the  wind  in  the  ordinary  lantern, 
though  made  at  a  great  sacrifice  of  its 
efficiency  in  other  ways,  is  by  no  means 
perfect;  they  all  blow  out.  Another  de- 
fect is.  that  the  cold  air,  entering  the  lan- 
tern from  below,  surrounds  the  oil  pot 
and    absorbs    its    first   warmth    from    the 
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oil  within.  This  chills  the  oil,  and  verj 
frequently  freezes  it  stiff. 

The  "Perfection"  signal   lantern  is   de 
signed  to  overcome  all  these  difficulties; 
it  will  burn  in  winter's  coldest  weather  as 
well  as  in  the  fairest  summer  night. 

The  chief  feature  in  the  "Perfection" 

lamp  is  its  ventilation.  This  is  designed 
to  give  free  exit  to  the  products  of  com- 
bust urn  as  rapidly  as  formed.  A  cylinder 
within  the  perforated  top  acts  as  a  chim- 
ney and  conducts  the  gases  to  the  top. 
The  top  is  so  constructed  that  it  deflects 
the  currents  down  and  out  of  the  lantern 
through  the  perforations.  A  hollow  cone 
is  suspended  within  the  cylinder  with  its 
apex  downward,  which  gently  parts  the 
upward  current  and  at  the  same  time  ob- 
structs the  passage  of  any  downward 
draughts  caused   by   strong   winds.     The 


at  the  tup  makes  it  impo  lible  to  freeze 
the  oil  when  the  light  is  burning,  as  cold 
air  never  minis  in  contact  with  the  oil 
pot. 

g     $     $ 

The     Bethlehem    Iron    Company's 
Works. 

About  150  years  ago  a  small  band  of 
Moravians,  who  left  their  native  Hun- 
gary because  of  religious  persecutions, 
came  to  America  and  settled  in  a  beauti 
ful  valley  in  Northampton  County,  on  the 
banks  of  the  Lehigh  River.  They  were  a 
highly  pious,  strife-abhorring  people, 
and  their  greatest  earthly  ambition  was  to 
nil  their  farms  in  peace.  Taking  the  New 
Testament  as  their  code  of  moral  beha- 
vior, their  rule  of  life  was  literally  to  bear 
stripes   and   oppression    without    offering 


|  .  of  departments  in 
the  hug'-  establishment  devoted  to  differ- 
ent iiidii  Hi'  i,  but  the  parts  that  a  rail- 
road  man  is  mo  I  <1  in  arc  the  rail 

mill  and  plate-making  shop.  The  rail 
mill,  although  a  good  plant  of  about 
300,000  tons  capacity,  does  not  contain 
any  novel  features,  unless  it  be  that  rails 
t  long,  and  even  60  feet  long,  have 
been  rolled  in  it.  The  plate  mill  is  an 
enormous  building,  1,900  feet  long.  The 
principal  part  is  new  and  is  not  yet  en- 
tirely finished.  It  is  fitted  up  with  the 
mosl  highly  developed  plate-making  ap- 
pliances,  man}  ")  them  having  been  de- 
signed by  engineers  connected  with  the 
works,  and  have  perfections  found  in  no 
other  plant.  A  very  striking  thing  to  a 
visitor  is  the  great  variety  of  operations 
performed  automatically  in  the  handling 
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rising  current  does  not  strike  any  surface 
at  right  angles,  but  is  deflected  and  pre- 
served until  it  is  practically  outside.  It 
is  absolutely  impossible  to  blow  the  light 
out  through  this  vent  by  exposure  to 
strong  winds.  The  fresh  air  is  admitted 
over  the  top  of  the  globe,  through  long 
slots,  in  a  flange  attached  to  the  cylinder 
and  resting  on  top  of  the  globe.  These 
slots  cross  the  edge  of  the  globe  and  pro- 
vide openings  on  the  outside  and  inside, 
so  that  the  air  enters  the  outside  open- 
ing, passes  over  the  edge  of  the  globe, 
and  follows  down  the  inside  until  it 
reaches  the  lower  part  of  the  globe,  where 
it  turns  and  feeds  the  light.  This  draught 
1<eeps  the  globe  of  an  even  temperature 
and  prevents  cracking.  The  globe  is  ai- 
rways covered  with  clean,  fresh  air;  conse- 
quently, there  is  no  fog  or  smoke  on  the 
-inside.     The  fact  that  the  air  is  introduced 


resistance.  They  called  their  settlement 
Bethlehem.  By  grim  irony  of  fate,  this 
town,  established  by  people  who  abhorred 
war  in  all  its  forms,  has  now  within  its 
borders  the  most  formidable  ordnance- 
making  establishment  on  the  American 
continent. 

The  Bethlehem  Iron  Company's 
works,  which  were  originally  established 
to  make  iron  for  the  needs  of  neighbor- 
ing mining  and  agricultural  machinery, 
have  gradually  developed  until  now  they 
are  in  some  respects  among  the  most  im- 
portant steel-making  industries  in  the 
world.  The  extent  of  the  works  may  be 
understood  from  the  fact  that  the  princi- 
pal machine  shop  is  over  one-quarter  of 
a  mile  long,  200  feet  wide,  and  fitted  with 
the  finest  machinery  for  manipulating 
iron  and  steel  that  ever  was  put  under  one 
roof. 


of  material.  All  the  functions  of  the  hu- 
man hand  are  performed  by  mechanism 
with  tons  of  grip,  and  the  monster  touch 
seems  to  adjust  movements  as  delicately 
as  a  lady's  fingers  operating  knitting 
needles. 

Four  open-hearth  furnaces,  each  of  40 
tons  capacity,  are  used  to  melt  the  steel 
of  fine  quality  used  for  plate-making. 
Within  these  works  the  art  of  iron-mak- 
ing has  grown  from  the  crudest  methods 
and  means  to  the  highest.  When  the 
Bessemer  Iron  Works  were  first  estab- 
lished, the  pig  iron  was  all  made  in  small 
charcoal  furnaces,  that  produced  about  15 
tons  a  week.  The  pig  was  then  trans- 
ferred to  a  puddling  furnace  and  con- 
verted into  wrought  iron  by  the  hot  and 
laborious  process  of  puddling.  The  con- 
verted iron  rested  upon  a  hearth  and  was 
stirred  by  heavy  pokers,  handled  by  men. 
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till  the  metal  was  decarburized,  when  it 
became  pasty  and  was  collected  into  balls 
that  were  put  under  a  helve  hammer  to 
have  the  slag  driven  out.  From  the  ham- 
mer the  iron  went  to  very  primitive  rolls, 
driven  by  water  wheels. 

The  rise  to  the  modern  steel  plant  was 
a  course  of  evolution  which  affected  a 
revolution  in  the  business.  Mr.  John 
Fritz,  in  his  address  to  the  Society  of  Me- 
chanical Engineers,  states  in  regard  to 
this:  "In  order  to  show  what  the  Besse- 
mer process  can  do  in  coal  and  labor,  as 
compared  with  puddling,  the  former  can 
produce  in  10  minutes  10  tons  of  steel 
ingots,  with  a  consumption  of  I  ton  of 
coal.  It  will  require  a  puddling  furnace 
10  days,  with  practically  3  men  to  pro- 
duce a  like  amount  of  puddled  iron,  and 
will  require  about  20  tons  of  coal.  The 
puddling  is  a  hard,  laborious  and  exhaust- 


for  there  are  rolls  in  this  mill  that  can 
finish  plates  128  inches  wide  and  of  length 
beyond  the  requirements  of  any  boiler. 

Until  this  mill  was  in  operation,  the 
Bethlehem  Company  devoted  this  part  of 
their  establishment  to  the  making  of  ar- 
mor plate,  but  they  are  now  prepared  to 
supply  all  commercial  kinds,  and  their 
capacity  seems  equal  to  supply  the  whole 
country  with  boiler  plate. 

®     ®     i 

Largest  Passenger  Locomotive  in  Use. 

The  handsome  ten-wheel  engine  shown 
in  the  annexed  engraving  was  designed 
by  Mr.  \V.  H.  Thomas,  superintendent  of 
motive  power  of  the  Southern  Railway, 
and  built  by  the  Baldwin  Locomotive 
Works.  The  cylinders  are  21  x  28  inches, 
driving  wheels  72  inches  diameter,  and 
boiler  62  inches  diameter  at  smallest  ring. 


The  engine  is  provided  with  all  furnish- 
ings that  could  contribute  to  the  comfort 
and  safety  of  operating.  The  pistons  are 
of  Peacock  brake-joint  variety;  the  cross- 
heads  are  cast  steel  with  tinned  bearings; 
brass  eccentric  straps  are  used,  and  Amer- 
ican balanced  valves,  with  double-relief 
valves.  Steeled  cast-iron  driving  boxes 
are  employed,  with  brass  hub  liners 
to  save  cutting.  The  rods  have  oil  cups 
forged  upon  them.  Two  Monitor  No.  11 
injectors  are  used  and  a  No.  8  Nathan 
automatic  sight  feed  lubricator.  Engine 
has  Janney  couplers  on  front  and  rear;  has 
Leach  sander,  Johann  bell  ringer  and 
Westinghouse  American  brake.  The  fur- 
niture of  the  engine  appears  to  be  un- 
usually liberal,  consisting  of  two  heavy 
24-inch  Chapman  jacks  and  levers;  heavy 
pinch  bar;  complete  set  of  wrenches  to 
fit  all  nuts  and  bolts  on  engines,  including 


HEAVIEST   PASSENGER   LOCOMOTIVE  EVER  BUILT. 


ing  occupation;  with  the  Bessemer,  it  is 
care  and  attention  only,  but  this  it  must 
have." 

The  Bessemer  product  is  not  used  for 
making  the  plates.  The  open-hearth,  re- 
generated gas  furnace  used  in  these  works 
reduces  steel  more  slowly  than  the  Besse- 
mer convertors,  but  specimens  can  be 
tested  during  the  melting  process  and 
quantities  of  first-class  iron  or  steel  can 
be  added  to  bring  the  mass  up  to  the  re- 
quired standard  of  purity. 

The  plates  manufactured  are  of  great 
variety  of  sizes,  but  the  most  notable 
thing  about  them  is  their  large  propor- 
tions. Since  the  advent  of  large  locomo- 
tive boilers,  railroad  men  have  sometimes 
had  difficulty  in  obtaining  steel  sheets 
large  enough  to  cover  the  outside  of  a 
firebox  without  a  seam.  The  Bethlehem 
people  are  prepared  to  end  this  difficulty. 


The  boiler  provides  2.405.93  square  feet  of 
heating  surface,  and  the  grate  area  is  33.9 
square  feet. 

In  starting,  the  engine  is  capable  of  de- 
veloping about  30,000  pounds  of  tractive 
power.  The  weight  in  working  order  is 
150,000  pounds,  of  which  115.000  rest  on 
the  driving  wheels.  The  driving  wheel 
base  is  14  feet  5  inches,  and  the  total  en- 
gine wheel  base  26  feet  1  inch.  The  boiler 
sheets  are  %  and  11-16  inch  thick.  All 
longitudinal  seams  are  butt-jointed,  with 
double  covering  strips.  Throat  sheet  is 
Y%  inch  thicker  than  shell  of  boiler.  The 
working  steam  pressure  of  the  boiler  is 
200  pounds  to  the  square  inch.  It  will  be 
seen  that  the  boiler  is  of  the  wagon-top 
variety,  the  crown  sheet  being  supported 
by  radial  staybolts,  each  lY$  inch  diameter, 
screwed  through  crown  sheet  and  roof  of 
boiler,  and  riveted  over. 


two  monkey  wrenches;  one  set  of  driving- 
box  packing  tools;  one  machinist's  ham- 
mer; one  soft  hammer;  three  cold  chisels; 
one  long-spout  quart  oil  can;  one  two- 
gallon  oil  can;  one  tallow  pot;  one  torch: 
engineer's  and  fireman's  arm  rest,  and  the 
usual  number  of  fire  irons. 

i     i     i 

"Some  wise  and  honored  men  some- 
times  do  not  know  what  they  are  talking 
about,  and  they  talk  just  as  well.  Mr. 
Gladstone  has  said  somewhere  that  to 
perfect  the  locomotive  has  not  required 
the  expenditure  of  more  mental  strength 
and  application  than  to  perfect  the  violin. 
Still  there  is  hope  for  the  locomotive.  It 
is  not  yet  perfect  and  is  still  improving, 
while  the  violin  has  not  been  improved  in 
a  century.  More  men  are  to-day  tinkering 
at  the  locomotive  than  ever  worked  at 
once  on  the  violin. 
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A  New  Experience  with  Electric  Trac- 
tion on  a  Steam  Road. 

On  the  iotli  of  May  an  experimental 
run  was  made  on  a  branch  of  the  New 
York,  New  Haven  &  Hartford  Railroad 
which,  it  seems  to  the  writer,  marks  a  dis- 
tinct  step   in   advance   in   the   handling   of 

suburban  traffic. 

The  New  York,  New  Haven  &  Hart- 
ford Railroad,  through  the  enterprise  of 
its  president,  Mr.  Clark,  has  taken  up  the 
subject  of  the  handling  of  suburban 
traffic  by  electricity  a  little  more  enthusi 
astically  than  most  roads.  Mr.  Clark  ap- 
parently recognizes  the  fact  that  elec- 
tricity is  here  and  must  be  dealt  with, 
and  it  seems  to  be  his  policy  to  own  and 
control  the  feeding  and  competing  lines 
of  electric  roads  that  cross  or  parallel  the 
New  Haven. 


This  third  rad  is  con  tructed  in  uch 
shape  that  n  sheds  water,  It  i  more  01 
less  oval  mi  top  and  concave  underneath 
It  practically  rests  on  the  tics,  small 
wooden  blocks  only  holding  it  up  one  inch, 
and  is  without  other  insulation.  This  is 
something  that  the  electricians  all  said 
could  not  he  .n.tr  nilly  done.  The  fact  of 
the  matter  is  that  dry  wood  is  a  very  good 
non-conductor,  but  what  the  leakage  on 
such  a  line  as  this  will  be  in  wet  weather 
and  winter,  remains  to  be  seen;  but  from 
experiments  so  far  it  seems  that  it  will 
not  be  nearly  so  great  as  was  anticipated. 

(  liie  of  tin-  chief  obstacles  always  urged 
against  the  handling  of  suburban  business 
of  a  heavy  character  by  electricity  has 
been  the  belief  of  electricians  and  railroad 
men  as  well,  that  it  was  practically  impos- 
sible to  send  a  current  strong  enough  to 


i.ii.  It  is  only  fair  to  Bay,  however,  that 
the  trip  wa  entin  .  successful;  that  the 
cars  fully  loaded  will  accelerate  very 
quickly,  and  would  probably  get  int.,  a 
speed  of  fifty  miles  an  hour  in  a  quarter 
the  distance  that  would  be  required  by  a 
loi  omoth '  and  i  mi  cat  .,  sixty 

an  hour  was  easily  obtainable  and 
was  obtained,   but   numerous  grade   . 
ings  prevented  a  continuous  run  at  high 

pi  i  '1  The  trip  from  New  Britain  to 
II  art  ford,  nine  miles,  was  made  in  13'/i 
minutes  from  start  to  stop. 

It  may  be  that  all  this  docs  not  mean 
t  deal,  but  it  seems  to  the  writer  that 
it  does.  In  the  first  place,  it  is  [hi 
experiment  of  any  magnitude  where  direct 
current  without  feeders  has  handled  heavy 
traffic  for  as  great  a  distance  as  twelve 
miles;  in  the  second  place,  it  demonstrates 


Last  summer  the  Nantasket  Beach  road 
—which  is  purely  a  summer  affair  and 
runs  only  three  months  in  the  year — was 
equipped  with  a  trolley.  They  employed, 
however,  large  cars  —  full-sized  open 
coaches.  This  line  was  very  successful  as 
far  as  it  went. 

Believing  in  the  superiority  of  the  third- 
rail  system  over  the  trolley,  the  New 
Haven  people  put  down  an  experimental 
piece  of  third  rail,  about  a  mile  long,  at 
the  end  of  the  Nantasket  road.  This 
worked  successfully  enough  during  a  few 
trials  to  encourage  them  to  try  something 
larger. 

During  the  past  winter  they  have  built 
at  Berlin,  Conn.,  a  very  large  power- 
house, and  have  laid  a  third  rail  on  the 
line  of  the  steam  road  from  there  to  New- 
Britain,  a  distance  of  three  miles,  and 
from  New  Britain  to  the  city  of  Hartford, 
a  distance  of  nine  miles,  over  the  old  New 
England  Railroad. 


ELECTRIC  TRAIN  ON  STEAM  RAILROAD. 

run  big  motors  at  a  distance  exceeding 
five  or  six  miles  without  heavy  and  ex- 
pensive feeders  along  the  line  at  intervals. 
This  the  New  Haven  people  have  proven 
to  be  not  altogether  true.  On  the  twelve- 
mile  line  just  mentioned,  they  simply  con- 
nect the  third  rail  directly  with  the  gener- 
ator at  the  power-house,  and  there  is  no 
feeding  whatever  except  through  the  third 
rail,  which,  of  course,  is  very  large  and 
can  carry  a  large  current. 

The  cars  have  cast-iron  shoes  under- 
neath, which  rub  on  the  rail,  and  are 
equipped  with  air  brakes,  the  air  being 
pumped  by  an  electric  pump.  Each  plat- 
form of  the  car  is  equipped  with  the  con- 
trolling apparatus  of  the  motors,  the  air- 
brake, whistle  and  gong-bell. 

On  May  ioth  an  invited  party  of  rail- 
road men.  numbering  about  seventy-five, 
was  taken  over  this  line,  although  the 
whole  structure  from  the  power-house  to 
the  track  equipment  was  in  a  half-finished 


that  one  of  the  great  advantages  oi  the 
electric  car  over  the  locomotive  is  the 
speedy  acceleration,  and  in  the  third  place, 
it  is  the  first  instance  in  this  country  where 
the  electric  motor  has  taken  the  place  of 
steam  engines  on  their  own  track. 

It  may  be  that  the  cost  of  doing  business 
in  this  way  will  be  greater  than  by  loco- 
motives, but  it  looks  very  doubtful.  Il 
may  be  that  the  leakage  from  this  unpro- 
tecti  1  rail  in  bad  weather  will  cost  an 
awful  lot  of  coal  at  the  power-house. 

It  may  be  that  the  bond  between  the 
rail  joints,  which  is  now  made  oi  copper 
cables  bolted  to  the  iron  rail,  will  in  time 
corrode;  it  is  altogether  likely  that  it  will. 
and,  as  is  well  known  to  mechanics,  all 
oxides  are  very  good  non-conductors,  and 
this  will  make  the  resistance  on  the  line 
very  great. 

It  is  perhaps  greatly  to  the  advantage 
of  the  science  of  railroading  that  Mr. 
Clark  and  his  associates  were  not  deterred 
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by  opinions  as  to  what  this  or  that  would 
do  under  the  circumstances,  but  after  mak- 
ing some  rough  preliminary  experiments 
they  showed  that  they  could  do  certain 
things  that  have  been  deemed  quite  im- 
possible, and  have  done  them  on  a  scale 
that  will  demonstrate  their  practicability 
or  utter  impracticability. 

It  seems  to  the  writer  that  tin-  greatest 
difficulty  that  lies  in  the  way  of  the  use 
of  the  third  rail  is  the  danger  of  connecting 
this  rail  with  one  of  the  other  rails  of  the 
track,  forming  an  arc  that  is  very  danger- 
ous. This  was  demonstrated  to  us,  with 
a  little  fireworks,  at  a  switch  when  com- 
ing out  of  the  New  Britain  yards.  These 
cars  are  equipped  with  iron  pilots,  the 
same  as  locomotives,  and  in  leaving  tin- 
yard  the  forward  end  of  the  car  was  raised 
on  the  inclined  track  and  the  back  end 
was  depressed  enough  to  let  the  bottom 
of  this  pilot  rest  for  an  instant  on  the  third 
rail,  and  one  of  the  other  rails,  making  a 
great  deal  of  noise  and  showing  a  lot  of 
blue  fire.  In  fact,  if  a  piece  of  iron,  like  a 
crow-bar,  was  left  on  these  rails,  the  bar 
itself  would  be  melted  down  at  the  point 
of  contact,  and  the  flames  would  be  very 
fierce  and  very  dangerous.  Just  think  of 
the  possibilities  of  such  an  act  on  the  part 
of  a  trackman,  or  the  Fourth-of-July  dis- 
play that  would  follow  if  a  farmer  allowed 
a  chain  to  drag  behind  his  wagon  in  cross- 
ing the  tracks.  The  only  safe  way  for  an 
affair  of  this  kind  to  be  conducted  would 
be  to  put  the  third  rail  only  on  the  com- 
pany's absolute  right  of  way,  where, 
by  no  possible  means,  could  anything  get 
to  it. 

But  this  is  only  one  of  the  small  objec- 
tions. This  rail,  or  its  equivalent,  might 
be  made  into  a  trolley  overhead,  and  be 
comparatively  safe.  The  important  point 
is  that  this  work  has  been  done  by  elec- 
tricity, done  well,  and,  for  some  reasons, 
done  a  good  deal  better  than  it  can  be 
done  by  locomotives. 

It  would  seem  that  the  use  of  electricity 
for  heavy  suburban  traffic  out  of  our  large 
cities,  and  the  opportunity  it  gives  for 
running  small,  frequent  units  at  good 
speeds,  would  give  it  advantages  over  the 
ordinary  suburban  train.  For  the  same 
expenditure   of   power   and   labor,    much 
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FIRST  TRAIN  ORDER   TO  A   MOTORMAN. 


more  frequent  service  could  be  given,  no 
heavy  locomotive  is  pounding  over  the 
track  carrying  its  load  of  water  and  coal, 
and  the  fuel  used  to  do  the  work  could  be 
of  much  cheaper  quality  and  used  under 
boilers  possessing  the  highest  advantages 
and  with  condensing  engines  using  steam 
the  most  economically. 


TRUCK  OF  ELECTRIC  CAR. 


But  the  plan  of  using  electricity  for 
trunk  line  business,  or  for  any  heavy  ser- 
vice such  as  is  ordinarily  found  on  our 
American  railroads,  seems  to  the  writer 
to  be  just  as  far  away  as  ever. 

It  is  all  right  for  a  car  or  two,  but  has 
no  business — in  its  present  shape — with 
trains. 

i    $     $ 

Planer  Parallel  Strips. 

A  very  neat  way  to  overcome  the 
weight  of  large  parallel  strips  used  on 
lathes  and  planers,  and  make  them  much 
more  convenient  and  safe  to  handle,  be- 
sides saving  no  small  item  of  expense,  is 
to  core  them,  leaving  ribs  and  sufficient 
thickness  of  wall  to  withstand  bolt  strains 
without  deformation. 

The  parallel  strip  is  the  mainstay  of  a 
planer  man;  without  it  the  handicap  is  a 
serious  one;  and  they  should  therefore 
be  gotten  up  as  light  as  is  consistent  with 
proper  strength  for  their  work.  The 
Chesapeake  &  Ohio  shops  at  Richmond. 
Va.,  have  these  strips  to  perfection. 
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Harlem  River  Bridge. 

The  annexed   engraving   illustrates   the 
very  handsome  four-track  bridgi    recentlj 

erected  over  the  Harlem  River,  in  the  up- 
per part  of  New  York  City.  Ever  since 
the  New  York  Central  Railroad  was 
opened,  there  lias  been  a  great  deal  ol 
annoyance  front  delays  caused  by  the 
swing  bridge  being  opened  to  permit  the 
passage  of  tugs  and  oilier  small  craft  that 
had  upper  works  too  high  for  the  low 
bi  idge  in  use. 


A    Mandrel   for   Driving-Box   Brasses. 

It  is  customary  in  a  large  number  of 
railway  shops  to  turn  the  fit  of  dining 
box  brass  in  the  box,  and  various  styles 
oi  devices  are  used  for  that  purpose  on 
the  circular  brass.  Among  the  best  of 
these  is  the  one  herewith  illustrated  with 
the  dimensions,  as  seen  in  service  at  the 
Southern  Railway  shops,  which  are  pre- 
sided over  by  Master  Mechanic  Owens,  at 
Manchester,  Ya.  This  mandrel  is  seen  to 
hold  the  brass  firmly  between  two  Collars, 


take  in  all  lengths  of  brasses.  This  makes 
a  very  efficient  tool  for  those  who  think 
turning  a  fit  on  the  brass  is  preferable  to 
d< ling  the  job  in  a  slottei 

§     $     i 

How   a    Valve   Seat   Was    Patched   on 
the  Fitchburg. 

A  ii)  X  -'4  ten  wheeled  engine  on  the 
Fitchburg  Railroad  had  a  peculiar  break 
in  the  bridges  of  the  valve  seat,  and  the 
way  they  were  patched  furnishes  more  in- 
teresting  data  on   a   class   of   work   which 
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PATCHED    VALVE    SKAT. 


The  purpose  of  putting  up  a  new  bridge 
was  to  raise  the  track  so  that  there  would 
be  more  clearance  for  vessels  passing  be- 
low. The  hight  from  the  bottom  of  the 
girder  to  high  water  mark  is  now  24  feet, 
which  allows  the  greater  part  of  the  craft 
to  pass  without  the  draw  being  opened. 
The  bridge  is  what  is  known  as  pin  con 
nected  swing  of  the  Pratt  type.  The 
power  for  turning  the  draw  and  for  rais- 
ing and  locking  the  ends  is  furnished  by 
two  50  horse  power  oscillating  steam  en- 
gines. With  this  power,  the  time  for 
opening  or  closing  the  bridge  is  only  Ij/j 
minutes.  The  bridge  is  very  handsome  in 
appearance  and  is  quite  an  ornament  to 
that  part  of  New  York  City  where  it  is 
built. 

i     $     $ 

The  Cincinnati  Southern  people  are 
equipping  their  locomotives  with  the  pilot 
steel  drawbar,  invented  by  Pulaski  Leeds, 
of  the  Louisville  &  Nashville.  This  draw- 
bar folds  back  when  not  in  use,  and  ob- 
\  iates  the  danger  from  stock  being  thrown 
down  on  the  track  by  the  ordinary  push- 
bar,  which  so  often  happens.  The  bar  has 
been  put  on  the  market  by  Shickle,  Harri- 
son &  Howard,  of  St.  Louis,  who  have  the 
sole  right  to  manufacture  it. 


one  of  which  is  solid  with  the  body,  and 
the  other  a  sliding  fit  with  a  dowel  to  pre- 
vent shifting  its  position  when  under  the 
strain  of  a  cut. 

The  brass  is  adjusted  toward  the  tool 
by  means  of  two  screws  which  pass 
through  the  body  and  support  the  brass 
against  the  thrust  of  the  tool  at  the  crown. 


demands  the  clearest  mental  effort  and 
the  highest  skill  in  execution  to  save  the 
attempt  from  rank  failure. 

The  engraving  shows  the  two  bridges 
of  cast  brass,  held  in  place  by  J4-inch 
steel  plates  and  54-inch  tap-bolts.  The 
old  seats  having  been  entirely  removed, 
were  replaced  by  false  seats,  and  these  are 
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Four  steel-pointed  set  screws  hold  and 
adjust  the  brass  at  the  sides,  and  assist 
in  the  driving,  the  most  of  which,  how- 
ever, is  done  by  friction  between  the  col- 
lars and  brass,  the  set  screws  being  slack- 
ened for  the  finishing  cut  so  as  to  elimi- 
nate all  distortion  due  to  springing  by  the 
screws'  pressure.  The  threaded  end  is 
made   long  enough   to   allow  the   nut   to 


held  in  position  by  four  J4-inch  counter- 
bored  tap-bolts.  The  engine  has  now- 
been  in  the  severest  service  two  years, 
with  both  cylinders  patched  as  shown.  No 
signs  of  weakness  have  developed  up  to 
this  time,  and  the  price  of  two  cylinders 
still  remain  in  the  exchequer  as  a  balance 
against  the  trivial  cost  of  a  good  job  of 
patching. 
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Exception  may  be  taken  to  a  patch  of 
(Ins  character  on  the  ground  that  it  is 
likely  to  prevent  a  free  exhaust,  but,  <  a 
matter  of  fact,  it  docs  not  affect  the  ex- 
haust to  any  noticeable  degree,  which 
may  be  attributed  to  generous  dimensions 
when  designed.  It  may  not  be  out  of 
place,  while  on  the  subject  of  resti  cted 
exhaust  passages,  to  say  that  we  have  re 
cently  seen  several  new  engines  in  which 
the  bridges  were  stayed  on  both  sides  by 
supports  cast  in  the  ports,  evident1}    I  i 


in  fact,  the  old  profanity  provoker  with  a 
gag  on  it,  in  the   >hape  of  thi 
wrought-iron  body  of  No.  to  iron  riveted 
1 1 1 >   wain   tight,   and   the   whole    suppi  irted 
on  a  substantial  wooden  frami 

A  large  pit  having  connection  with  the 
sewer  system  i  ttndi  i  the  rattler,  into 
which  all  mud  and  i  efu  le  from  the  m  i 
chine  is  emptied  when  desirable  to  do  • 
which  is  a  valuable  improvement  in  de- 
vices of  the  kind,  a  it  tends  to  iw  uli  ate 
an    atmosphere  of  cleanliness  on   i    erj 


on   fast   tram  .   and,   up  to  dal 
i  be  in  doubt 
About  threi  '  olumbian 

engine  hauled  a  ti  miles, 

from  Mi  ndota  to  Gali    burg,  in  70  min 
uti        ["]  i  procured 

for  thi    til  the  best   pn  1  iou 

minuti        I  he  run  was  very  credit 
able,  foi  1  wi  1    low-dov  n    had  t"  bi 
on  the  way-    '  tm   da)  a    veel    or  twi 
oni    ol  thi    moguls  too 
train  the  same  distan       n  ~n  minut 


Side  Elevation  (parts  removed.) 

SUBMERGED    FLUE    RATTLER. 


I*jc-jnujt ii<  Enyintfriny     , 


*■  -w— 


provide  against  the  contingency  which 
made  the  patch  necessary  on  the  Fitch- 
burg  engine. 

&     ij     & 

Submerged  Flue  Rattler. 

The  very  complete  illustration  of  the 
flue  rattler  herewith,  was  made  from  the 
drawings  of  the  New  York.  Ontario  & 
Western  machine,  a  device  which  has  been 
a  source  of  unalloyed  pleasure  to  the  em- 
ployes of  the  Middletown  shops  since  its 
installation  there,  for  the  reason  that  it 
is  practically  noiseless,  and,  running  in 
water,  it  is  perfectly  dustless. 

An  octagonal  box,  decidedly  open  in 
construction,  carrying  the  flues  to  be  re- 
lieved of  their  scaly  coats,  and  revolving 
in  a  stationary  cylinder  partially  filled  with 
water,  embraces  nearly  all  of  the  vital 
particulars  concerning  the  scheme.     It  is. 


thing  around.  There  is  absolutely  no  dirt 
about  the  rig.  The  machine  turns  20 
revolutions  per  minute,  and  will  clean  a 
set  of  flues  in  from  12  to  15  hours,  leaving 
the  metal  perfectly  free  from  scale.  The 
details  are  so  clear  that  no  difficulty  will 
be  found  in  working  from  the  figures  in 
the  illustration. 


A  Fast-Running  Mogul. 

The  mogul  locomotives  used  by  the 
Chicago.  Burlington  &  Quincy  for  their 
passenger  service  appear  to  be  capable  of 
making  very  high  speed,  although  the 
driving  wheels  are  only  69  inches  diam- 
eter over  tire.  There  seems  to  be  emula- 
tion between  the  men  running  the  Colum- 
bian engines  and  those  having  the  mo- 
guls, to  see  which  will  make  the  best  time 


that  both  types  of  engines  stand  equal. 
Mr.  G.  W.  Rhodes,  superintendent  of 
motive  power,  writing  about  these  en- 
gines, says:  "The  special  feature  between 
our  Columbian  type  of  engine  and  our 
mogul  has  not  yet  been  fully  determined. 
In  speed,  one  does  not  have  much  ad- 
vantage over  the  other.  We  think,  how- 
ever, that  the  Columbian  engine  rides 
easier,  and  we  hope  t<>  show  that  it  is 
more  economical  in  fuel." 

$    §     i 

A  committee  oi  the  Traveling  En- 
gineers' Association  is  investigating  "The 
Care.  Maintenance  and  Economical 
Operating  of  Metallic  Packing."  The 
subject  is  well  worthy  of  attention,  for 
it  has  received  very  little  notice 
those  who  are  most  interested  in  keeping 
this  kind  of  packing  in  good  01 
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Transfer  Table  at  Huntington  Shops- 
Chesapeake  &  Ohio  Railway. 

The  motive  power  of  transfer  tables 
has,  within  our  experience,  run  a  mechan- 
ical gamut  embracing  the  muscular  ener- 
gy of  the  laboring  gang,  the  steam  en- 
gine, the  electric  current  and  compressed 
air.  The  latter  in  its  application  to  the 
above  purpose,  appears  to  be  rapidly 
taking  its  place  as  one  of  the  most  favor- 
ite means  of  propulsion. 

Among  the  best   recent  efforts   in   that 


planer  practice  described  in  our  May 
issue,  as  well  as  many  other  labor-saving 
tools. 

Our  illustration  gives  an  elevation  and 
plan  of  his  transfer  table  at  the  Hunting- 
ton shops.  The  table  itself  is  similar  to 
any  other  well-designed  transfer;  the 
novelties  are  embraced  in  the  drive  and 
the  details  referring  to  same.  There  are 
two  vertical  link-motion  engines  having 
cylinders  4  x  4.5  inches,  neatly  inclosed  in 
a   roomy   cab.   and   highly  geared   to  the 


tubular  metallic  projection  from  its  cen- 
ter. Let  into  the  coping  of  the  pit  wall, 
and  directly  in  line  with  the  charging 
cylinder,  is  the  piping  and  valve  contain- 
ing the  air  supply  from  the  compressor. 
This  pipe  system  extends  the  whole  length 
of  the  pit,  and  has  a  valve  between  each 
track  connecting  with  the  transfer  table. 
The  valve  is  shown  in  section  in  the  plan 
view,  also  in  an  enlarged  detail,  and  is 
seen  to  have  an  opening  in  its  outer  face, 
corresponding  to  the  rubber  gasket  on  the 
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TRANSFER  TABLE  AT  HUNTINGTON,  W.  VA. 


direction,  111  which  the  greatest  ingenuity 
and  original  thought  has  been  devoted  to 
the  production  of  something  possc^snm 
really  unique  features,  we  call  attention 
to  those  of  Mr.  A.  F.  Stewart,  master  me- 
chanic of  the  Western  division  of  the 
above  road,  whose  general  foreman.  Mr. 
A.  G.  Elvin,  has  added  fresh  laurels  to  a 
well  established  reputation  for  original 
thought  in  the  field  of  mechanics,  by  his 
clever  adaptation  of  air  to  the  transfer 
table  drive.     It  was  he  who  devised  the 


table,  on  which  is  mounted  an  air  reser- 
voir 2.75  feet  in  diameter  by  9  feet  long, 
with  a  capacity  of  53  cubic  feet.  In  the 
cab  is  an  engineer's  brake  valve,  piped  to 
the  engines,  and  also  to  the  reservoir  and 
charging  mechanism. 

The  charging  device  consists  of  a  small 
cylinder  placed  at  one  end  of  the  table, 
centrally  between  the  rails.  The  piston 
rod  of  this  cylinder  is  hollow  for  a  portion 
of  its  length,  and  has  on  its  outer  end  a 
spherical    rubber    gasket    with     a     small 


pihtun  of  the  charging  cylinder,  and  also 
seen  to  have  a  small  valve  opening  inward 
and  held  to  its  seat  by  the  pressure  within 
the  supply  pipes. 

In  the  operation  of  charging  the  reser- 
\oir  (and  this  can  be  done  at  any  point 
within  the  length  of  the  pit),  the  en- 
gineer's valve  is  turned  to  admit  air  to  the 
charging  cylinder,  forcing  out  its  piston 
to  a  connection   with   valve  of  the  main 

{Continued  en  page  417.) 
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{Continued  from  page  n 
air  supply.  While  tlie  piston  is  i 1 1  this 
po  ition,  the  rubber  gasket  makes  an  aii 
tight  joint  on  the  face  of  the  valve,  and 
the  hollow  projection  on  the  center  of  the 
piston  engages  with  the  automatically 
closing  valve,  thus  forcing  it  off  its  seat, 
allowing  the  air  to  pass  from  the  supply 
pipe  through  the  hollow  piston  into  the 
re  ervoir.  A  check  is  shown  between  the 
piston  and  the  pipe  to  the  reservoir,  to  re- 
tain the  pressure  in  the  latter  when  air  is 
exhausted  from  the  charging  cylinder,  in 
order  to  break  the  connection  with  the 
main  air  pipe  after  charging;  the  outward 
closing  valve  performs  a  like  service  for 
the  main  pipe  at  the  same  instant. 

General  Foreman  Elvin  states  that 
his  little  engines,  with  their  ioo  pounds 
air  pressure,  will  take  the  table  and  a 
135.000-pound  consolidation  engine,  mak- 
ing a  total  weight  of  about  1 50.000 
pounds,    and    traverse    the    length    of    the 
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pit  (which  is  250  feet  I  in  one  minute  and 
ten  seconds.  In  handling  such  work  as 
driving  wheels,  trucks,  tenders  and 
coaches,  the  reservoir  capacity  is  equal  to 
six  or  eight  movements  of  the  table,  and 
when  moving  locomotives  the  length  of 
the  pit,  the  reservoir  pressure  will  reduce 
about   20  pounds. 

This  arrangement  is  entirely  a  home 
product,  designed  and  built  at  the  Hunt- 
ington shops.  The  head-work  laid  out 
in  perfecting  the  charging  scheme,  will 
be  recognized  as  a  fine  bit  of  inventive 
skill,  of  which  the  author  may  well  feel 
proud. 

Express  train  speed  appears  to  be  get- 
ting common  with  the  swifter  class  of 
torpedo  boats.  A  boat  of  this  character, 
tried  last  month  in  England,  made  a 
speed  of  32  knots,  or  nearly  38  miles  an 
hour. 


Southern    Pacific  Cylinder    Fastening. 
A  marked  fla  inality  in  design 

in  oi  the  p. 
of  securing  cylindi  I  to  names  on  the 
Southern  Pacific  Railway.  An  examina- 
tion of  the  engraving  will  show  that  the 
old  ami  familial  1  hi  me  ol  bolting  has 
been  di  a  ai  'I'  d  1  n  Fai  1.  no  bolt 
through  the  frame  either  vertically  or 
horizontally,  hut  the  fastening  is  seen  to 
1  t  of  clamp  the  under- 
side of  the  frame. 

All  tendency  to  horizontal  movement  is 
eliminated  by  the  keys  and  lugs  on  the 
frame  at  tin-  end  ol  1  vim. In-  in  the  u  ual 
way,  and  this  i-,  tin-  only  similarity 
tweer  the  old  and  new  fastening.  The 
cylinders  are  cast  with  a  double  flange  at 
the  frame  fit.  forming  a  masi  the  full 
depth  of  the  frame  section.  The  flanges 
finish  2  inches  thick  to  receive  the  studs, 
oi  which  there  are  four,  1  inch  in  diameter. 


requiring    tin    handling   0  ix   to 

eight  driving   fit   holt,   to  accomplish   the 
as   it  has   been    found   by 
long  ■  y   call 

made  on  it  for  holding  a  cylinder  rigidly 
while  the  cost  figures  are 
not   at   hand,   the   clamp  .ks   to 

be  the  cheapest,  for  the  reason  that  there 
drill  and  ream  through  the 
cylinders  and  fr  any  driving  fits 

to  make  on  bolts,  all  of  which  is  in  favor 
of  the  clamp  when  putting  up  new  work. 
The  same  argument  holds  for  removing  a 
pair  of  cylinders,  for  it  will  be  conceded  an 
easier  and  cheaper  operation  to  remove 
the  nuts  from  the  studs,  even  if  splitting 
them  off  has  to  be  resorted  to.  than  to 
attempt  to  back  out  bolts  with  the  sledge 
or  cannon,  and  perhaps  be  obliged  to  drill 
them  out  at  last. 

We  are  assured  by  Mr.  Small,  superin- 
tendent of  motive  power,  that  this  fasten- 
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The  clamps  ire  1  4  inches  thick,  by  6 
inches  wide,  and  8  inches  long  between 
the  lugs,  which  are  turned  up  J4  inch  at 
each  end  to  span  the  flanges  passing  over 
the  frame,  the  underside  of  which  is  flush 
with  the  clamps.  The  latter  are  placed 
at  a  distance  of  4-4  inches  from  the  ends 
of  the  cylinders,  and  the  two  constitute 
the  fastening  of  each  cylinder,  vertically 
and  laterally. 

In  the  matter  of  applying  or  removing 
a  cylinder,  this  method  should  be  far  bet- 
ter in  point  of  convenience  than  the  one 


ing  has  been  the  practice  for  a  number 
of  years  on  his  road,  and  has  been  found 
highly  satisfactory.  Notwithstanding  the 
fact  that  the  idea  is  not  strictly  new,  it  is 
not  of  general  knowledge  among  locomo- 
tive men:  it  will  therefore  be  of  interest 
to  many. 

Our  contention  that  this  method 
is  superior  to  the  old  one,  appears  to  be 
sustained  by  the  report  that  a  prominent 
locomotive  works  is  about  to  adopt  it  as 
a  standard  fastening  for  all  cylinders  not 
otherwise  specified. 
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Underhung  Springs— Long  Island 
Railroad. 

A  spring  rigging  for  underhung  springs 
is  shown  herewith,  which  was  devised  and 
applied  to  one  of  his  passenger  engines  by 
Mr.  S.  F.  Prince,  Jr.,  superintendent  of 
motive  power  and  equipment  of  the  Long 
Island  Railroad.  This  arrangement  was 
designed  to  obviate  the  tipping  of  driving 
boxes  and  the  consequent  wear  on  wheel 
hubs,  that  was  present  in  the  old  under- 
hung rig  with  the  bar  equalizer  and  the 
hook  hangers  over  the  tops  of  the  driving 
boxes. 

It  will  be  noted  that  there  are  no  half- 
elliptic  springs  in  this  rig,  all  springs  be- 
ing of  the  coil  variety,  and  one  of  these 
doing  duty  in  the  link  between  the  bell 
cranks  which  connect  with  the  equalizers 
resting  on  the  tops  of  the  boxes;  the  bell 
cranks  and  spring  connection  serving  as 
a  flexible  equalizer  between  the  wheels. 
Adjustment  for  tension  is  provided  for  at 


quite  dark,  and  is  made  by  converting 
scoria  and  certain  rocks,  while  in  a  molten 
state,  into  a  fibrous  condition  by  a  steam 
blast  directed  against  the  liquid  material. 
Blast  furnace  slag  forms  the  raw  material 
for  one  variety  of  wool  and  sandstone  for 
another,  yielding  respectively,  slag  wool 
and  rock  wool,  the  latter  being  preferable 
for  pipe  covering,  because  of  the  absence 
of  sulphur,  which  with  moisture  present 
becomes  an  active  corroding  agent. 

"The  furnace  slag  or  the  rock,  as  the 
case  may  be,  is  melted  in  a  large  cupola, 
and  as  it  trickles  out  at  the  tap  hole  in  a 
somewhat  sluggish  stream  it  meets  a  high 
pressure  steam  jet  which  atomizes  the 
woolen  material,  if  it  may  be  so  termed, 
blowing  it  in  fleecy  clouds  into  the  storage 
room  provided  for  it.  Soft  and  downy, 
the  stuff  settles  wherever  a  resting  place 
offers  itself,  the  heavier  wool  coming  down 
first,  while  the  lighter  portions  are  blown 
further  along  bv  the   force  of  the   steam 


M.  llerr,  superintendent  of  motive  power 
of  the  Northern  Pacific  Railway,  at  a 
meeting  of  the  Western  Railway  Club, 
might  be  studied  to  advantage.  The  dis- 
cussion was  on  lead  in  the  setting  of  loco- 
motive valves,  and  in  this  connection  he 
said: 

"With  a  very  long  port  you  can  give 
an  engine  less  lead  than  with  a  short  port, 
and  the  kind  oi  valve  used  has  also  an 
effect.  With  an  Allen  ported  valve  you 
can  still  further  reduce  the  lead  and  get 
the  same  work  out  of  the  engine.  The 
Allen  valve,  in  my  opinion,  is  a  very  valu- 
able device  i(  rightly  used,  and  I  believe 
that  many  railroad  men  condemn  it  be- 
cause  they  have  not  used  it  in  just  the 
right  manner.  You  do  not  get  the  full 
advantages  of  an  Allen  valve  if  you  give 
it  anything  like  as  much  lead  as  you 
would  a  plain  valve.  One  of  the  principal 
advantages  of  an  Allen  valve  is  that  you 
can   reduce  the  lead  and   still   retain   the 
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each  spring.  The  record  of  this  rig,  after 
some  months'  trial,  is  said  to  be  highly 
satisfactory. 

i     g     g 

Mineral  Wool. 

Nearly  all  railroad  men  are  more  or 
less  familiar  with  mineral  wool,  which  is 
used  to  some  extent  for  packing  beneath 
the  floors  of  passenger  cars  and  a  variety 
of  other  purposes.  It  ought  to  be  used  a 
great  deal  more  than  what  it  is,  especially 
for  filling  the  hollow  spaces  of  passenger 
cars,  which  are  too  often  filled  with  shav- 
ings and  other  inflammable  matter.  The 
advantage  of  mineral  wool  for  this  pur- 
pose is  that  it  will  not  burn;  besides  that, 
it  is  a  deadener  of  noise  and  is  a  non-con- 
ductor of  heat. 

In  a  recent  consular  report  we  find  the 
following  description  of  how  this  wool  is 
made: 

"The  wool  appears  on  the  market  in  a 
variety  of  colors,  principally  white,  but 
often    yellow   or  gray,   and    occasionally 
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and  settle  in  the  more  distant  parts  of  the 
room.  The  material  thus  naturally  grades 
itself  into  varieties  of  different  qualities. 

"A  thousand  pounds  of  wool  per  hour 
are  turned  out  by  one  of  the  cupolas,  and 
after  the  storage  room  has  been  blown  full, 
the  flocculent  mass  is  pushed  into  bags, 
ready  for  the  market.  The  whole  process 
affords  an  admirable  and  interesting  illus- 
tration of  the  utilization  of  a  formerly 
waste  product." 

®  ®  ® 

The  Allen  Valve. 

The  Allen  valve,  with  its  double  ports 
which  greatly  help  to.  maintain  unusual 
pressure  of  steam  in  high  speed  engines, 
has  made  fair  progress  in  American  loco- 
motive practice,  but  there  is  still  consider- 
able prejudice  against  it.  This  prejudice, 
we  believe,  is  founded  in  want  of  experi- 
ence, or  in  a  mistaken  view  of  what  the 
capabilities  of  the  valve  are.  While  this 
conflict  of  opinion  continues  to  exist,  we 
think  that  some  remarks  made  bv  Mr.  E. 


mean  effective  pressure  in  the  cylinder. 
Of  course,  there  is  another  advantage  with 
the  Allen  valve,  and  that  is  the  more  rapid 
admission  of  steam  into  the  cylinder,  and 
this  enables  a  locomotive  at  high  speeds, 
with  an  Allen  valve,  to  very  much  exceed 
in  power  the  same  engine  with  a  plain 
valve. 

In  making  some  tests  on  the  North- 
western testing  plant  not  very  long  ago, 
we  showed  very  conclusively  that  at  high 
speeds  a  16  x  24-inch  engine  would  de- 
velop more  power  with  an  Allen  valve 
than  a  17  x  24-inch  engine,  with  practically 
the  same  size  of  driver,  would  develop 
with  a  plain  valve.  In  fact,  a  16  x  24-inch 
engine  on  a  certain  division,  where  the 
ruling  grade  could  be  approached  on  a 
good  run,  was  put  in  freight  service  with 
17-inch  engines,  and  it  did  satisfactory 
work  with  the  17-inch  engines,  pulling 
over  rugged  parts  of  our  division,  until 
one  day  the  train  happened  to  stop  at 
the  foot  of  this  ruling  grade.  That  da/ 
the  engine   stalled,   and   it  stalled  simply 
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because  it  was  not  as  strong  as  a  17  x  24- 
inch  engine  when  pulling  at  slow  speeds. 
At  very  high  speeds  it  was  stronger." 


Locomotive   Building  in  Russia. 

The  following  interesting  notes  are 
culled  from  a  private  letter  written  by 
Mr.  W.  F.  Dixon,  chief  engineer  of  the 
locomotive  department  of  the  Sormovo 
Company,  Russia: 

".lust  now  the  place  is  pretty  well  lit- 
tered  up  with  all  the  builders'  parapher- 
nalia, as  there  are  still  a  great  many  fin- 
ishing touches  to  be  put  to  the  different 
shop  buildings  before  they  can  be  called 
ready.  In  the  erecting  shop  we  have  got 
the  floor  down  in  the  gallery,  but  the  lower 
floor  is  still  lying  in  piles  outside  the 
building.  The  boiler  shop,  wheel  shop 
and  foundry  are  all  pretty  well  along, 
but  there  is  still  a  good  deal  of  machinery 
waiting  to  be  put  in  place.  Easter  is 
rapidly  approaching,  and  the  laboring 
men  are  sneaking  off  one  by  one  so  as 
to  get  home  to  their  villages  by  the  time 
the  holiday,  the  greatest  of  the  year  in 
Russia,  begins.  It  is  physically  impos- 
sible to  hold  them,  and  the  only  thing 
to  do  is  to  make  the  best  of  a  bad  job  and 
get  along  as  best  one  can. 

"We  have  got  an  order  for  twenty- 
eight  freight  locomotives  of  the  Govern- 
ment standard  type,  two-cylinder  com- 
pounds, and  we  are  now  working  on  the 
drawings  and  patterns. 

"We  started  up  our  bolt  and  nut  depart- 
ment, in  temporary  quarters  in  the  wheel 
shop,  four  or  five  weeks  ago.  All  the  bolt 
and  nut  machines  are  of  the  Pawtucket 
Manufacturing  Company's  make,  and  are 
proving  most  satisfactory.  We  are  just 
getting  the  men  onto  piece  work,  and  I 
find  that  a  smart  young  man  will  turn  out 
four  times  as  many  bolts  as  the  best  rec- 
ord they  had  round  the  place  with  the 
old-fashioned  'Olivers.'  besides  making 
more  money  than  he  ever  has  before  in 
his  life. 

"Taking  things  at  large,  I  am  very  well 
satisfied  with  the  outlook,  and,  as  far  as 
business  interests  are  concerned,  do  not 
regret,  in  the  least,  exiling  myself." 

I     i     i 

Adjuster  for  Engine-Truck  Cellar. 

An  arrangement  for  holding  a  truck- 
box  cellar  up  to  the  journal,  so  as  to 
make  the  former  as  nearly  as  possible  an 
oil  retainer  and  dust  excluder,  is  shown 
herewith,  as  representing  the  practice  of 
Superintendent  of  Motive  Power  Barnes, 
on  the  Wabash  Railroad.  Greater  refine- 
ments in  fitting  than  is  usual  with  this 
class  of  work,  aside  from  the  adjusting 
features,  are  prominent  points  to  catch 
the  eye  of  the  mechanic,  as  general  prac- 
tice has  never  sanctioned  anything  like 
contact  between  the  journals  and  end 
walls  of  the  cellar,  for  such  fitting  was 
believed  to  be  harmful  to  the  journal,  or 
difficult  to  maintain 


As  to  the  first  count,  not  enough  data 
ever  been  collected  to  show  that  it 
was  a  tenable  proposition;  but  as  much 
1  annot  be  said  for  the  second,  for  it  is 
notorious  that  a  cellar  supported  on  bolts 
is  always  going  down  and  away  from  the 
journal,  without  any  regard  to  the  close 
work  laid  out  on  it  originally.  It  was  to 
prevent  this  action  that  brought  about 
the  development  of  the  cellar  shown, 
which  is  seen  to  be  bored  to  a  fit  at  the 
journal,  and  held  to  that  point  by  means 
of  two  helical  springs  of  0.20-inch  steel 
wire,  1  J/2  inches  in  diameter.  The  springs 
are  put  in  with  just  enough  tension  to 
overcome  the  weight  of  the  cellar  and 
wear,  and  are  supported  by  a  cast  bar 
which  is  bolted  to  the  tie  strap  of  the  truck 
frame;  the  bar  and  also  the  cellar  arc 
cored  so  as  to  form  seats  at  cither  end 
of  the  spring 


nalv  it  may  be  found  the  cheapest  when 
followed  up  closely.  It  is  the  exception 
to  find  too  much  good  work  laid  out  on 
an  engine  truck,  according  to  the  light  of 
perience. 

$  •■•  @ 

Fatal  Accidents. 

A  man  employed  in  one  of  the  railway 
offices  in  Washington  has  for  years  been 
collecting  newspaper  accounts  of  railway 
accidents  of  all  kinds.  He  now  has 
thousands  of  these  narratives  and  from  an 
attentive  study  of  them  he  has  come  to 
the  conclusion  that  no  locomotive  en- 
gineer ever  came  alive  out  of  his  third 
disaster.  This  is  all  nonsense,  of  course, 
but  there  may  be  a  basis  of  truth  in  the 
calculations. 

It  seems  that  this  belief  is  widely  held 
by  engineers  themselves,  and   the   maker 
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The  cellar  side  of  the  box  is  seen  to  be 
tight  by  this  construction,  and  the  brass 
is  just  as  well  taken  care  of  by  a  ^4-inch 
brass  plate  which  covers  the  gap  left  by 
the  two-point  journal  bearing;  this  plate 
is  secured  to  the  box  by  two  J4-inch  studs, 
and  fits  the  journal,  extending  down  at  the 
sides  so  as  to  cover  the  top  of  the  cellar, 
and  thus  make  a  continuous  fit  around  the 
journal  on  the  inner  or  exposed  side  of 
the  box.  The  outside  surface  being  in 
contact  with  the  wheel  hub,  is  not  pro- 
vided with  any  plate.  There  is  in  the 
cellar  a  rib  at  the  center,  which  reaches 
up  to  the  journal  and  divides  the  packing 
space  into  two  equal  parts,  parallel  with 
the  journal,  with  the  object  of  preventing 
the  bunching  of  the  waste.  It  may  be 
argued  that  this  construction  is  expensive: 
but  when  put  in  the  balance  against  hot 
boxes    and    prematurely  worn-out  jour- 


of  the  scrapbook  asserts  that  it  is  so  weli 
supported  by  experience  as  to  be  almost 
as  demonstrable  as  the  law  of  gravitation 
or  any  other  natural  regulation.  He  does 
not  insist  that  engineers  are  never  killed 
in  their  first  or  second  accident,  but  he 
does  maintain  with  great  seriousness  that 
the  man  who  has  had  two  "close  calls," 
will,  it  he  is  wise,  abandon  railroading 
and  make  his  living  some  other  way.  It 
is  not  difficult  to  see  how  such  a  super- 
stition should  have  arisen,  for  the  chances 
that  an  engineer  will  three  times  survive 
the  perils  of  collisions  and  derailments, 
greater  for  him  than  for  anyone  else  on 
a  train,  are  manifestly  close  to  the  vanish- 
ing point.  To  suppose  that  his  danger  is 
greater  in  the  third  than  in  the  first 
wreck  is,  of  course,  merely  another  form 
of  the  delusion  that  "luck  is  bound  to 
change." 
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practical  Letters  from  Practical  iVien. 


■■  * 

Pneumatic  Flue  Roller. 
Editors: 

1  inclose  you  herewith  a  sketch  of  a 
pneumatic  device  for  rolling  flues  which 
is  being  successfully  used  in  the  West 
Springfield  shops  of  the  B.  &  A.  R.R. 

You  will  see  that  it  is  very  simple  and 
cheap  in  design,  its  principal  parts  consist- 


slide-valve  casting  is  bolted  on  in  its  place, 
to  carry  the  crank  shaft.  A  new  piston 
valve  was  put  in,  operated  by  an  eccentric. 
as  the  kick  motion  incident  to  a  pump  was 
hkelv  to  run.  the  engine  either  way.  The 
engine  is  arranged  for  either  belt  or  rope 
drive,  and  will  run  any  machine  in  the 
shop,  except  the  frame  planer,   or  wheel 


Hose 


Fig.  1 

PNEUMATIC    DEVICE    FOR    ROLLING    FLUES 
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Fig.  2 


»   ■■ 

take  pleasure  in  sending  you  a  few  lines 
with  reference  to  a  matter  which,  as  it 
seems  to  me.  marks  a  new  point  of  de- 
parture in  the  progress  of  engineering 
research. 

Purdue  University  has  to-day  closed  a 
contract  with  the  Schenectady  Locomo- 
tive Works  for  a  new  locomotive  to  be 
used  in  its  engineering  laboratory,  in  con- 
nection with  courses  in  railway  engineer- 
ing. 

The  new  locomotive  will  possess  a  num- 
ber of  features  which  are  quite  new.  It 
will  carry  a  steam  pressure  of  250  pounds, 
and  will  have  cylinders  so  arranged  that 
it  may  be  used  as  a  simple  or  a  compound. 
The  cylinders  and  the  saddle  will  be  made 
up  of  different  castings,  and  the  centers 
will  be  so  chosen  as  to  allow  the  use  of 
cylinders  up  to  30  inches  in  diameter. 
Several  cylinders  will  be  provided,  and 
these,  with  a  suitable  series  of  bushings, 
will  allow  for  different  cylinder  ratios  in 
compound  work.  The  wdiole  machine 
will  thus  afford  facilities  for  dealing  with 


ing  of  the  Phoenix  pneumatic  drill, 
marked  No.  2.  connected  through  a  train 
of  gears  (shown  on  Fig.  2)  and  a  flexible 
shaft  (No.  6)  to  a  Dudgeon  flue  expander 
(No.  1),  the  pin  of  which  is  provided  with 
a  collar,  as  shown,  wdiich  is  used  to  strike 
against  in  forcing  in  the  pin.  The  shaft 
is  connected  to  the  gear  marked  No. 
I  and  the  motor  to  No.  3,  the  inter- 
mediate one  being  used  to  obtain  the 
right  direction  in  the  rotary  movement 
of  the  shaft.  The  brace  (No.  3)  is  used 
to  prevent  the  motor  revolving. 

You  will  also  notice  that  the  frame 
proper  is  made  in  three  pieces,  the  center 
one  being  slotted  on  each  end,  and  the 
other  being  secured  to  it  by  bolts  which 
pass  through  these  slots,  thus  becoming 
adjustable  to  any  size  of  front  end  towhich 
it  is  attached.  In  using  this  device  in  the 
firebox  it  is  attached  in  a  similar  manner 
to  the  door  opening. 

A  practical  test  shows  that  this  ma- 
chine has  a  capacity  of  thirty-four  flues  an 
hour. 

B.  J.  Graham, 
General  Foreman,  B.  &  A.  R.R. 

Springfield,  Muss. 


Another  Air  Engine. 

Editors: 

Inclosed  please  find  sketch  of  a  handy 
little  air  engine  for  general  shop  purposes, 
and  made  out  of  an  old  steam  pump  by 
Mr.  E.  Carr,  machine  foreman  in  the  Pan 
Handle  shop  at  this  place.  It  goes  to 
show  that  scrap-iron  can  be  put  to  a  good 
use  when  handled  by  a  map.  of  brains. 
You  will  notice  the  water  cylinder  is  re- 
moved, and  an  extension  made  out  of  a 
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lathe.  The  cylinder  is  4K  x  5;  revolutions, 
150  to  200.  When  used  in  very  cold 
weather  and  remote  from  the  air  drums, 
there  is  some  trouble  with  ice  forming 
and  choking  the  exhaust.  The  governor 
is  also  home-made. 

W.  de  SANNO. 
Indianapolis,    //id. 

§     $     $ 

New  Locomotive  for  Purdue  Univer- 
sity. 

Editors : 

Believing  that  you  will  be  interested  in 
anything  which  contributes  to  the  ad- 
vancement of  railroad  work  at  Purdue,  I 


conditions    quite    beyond    the    limits    of 
present  practice. 

From  its  place  in  the  laboratory,  the  old 
locomotive,  hereafter  to  be  known  as 
"Schenectady  No.  I,"  and  which,  in  the 
course  of  its  six  years'  sojourn  in  the 
laboratory,  has  been  run  an  amount 
equivalent  to  20,000  miles,  and  has  served 
in  an  experimental  study  of  many  im- 
portant problems  connected  with  loco- 
motive design,  will  pass  into  active  ser- 
vice at  the  head  of  trains  on  the  road, 
while  the  new  engine,  "Schenectady  No. 
2,"  will  take  its  place  upon  the  testing 
plant. 


By  the  terms  of  the  contract,  tin  pi  • 
int  engine,  "Schenectadj  No,  t,"  will  lie 
delivered  to  the  Schenectady  Locomotive 
Works  within  the  present  month,  and  the 
new  engine,  "Schenectady  No.  2,"  will  1m- 
delivi  red  earlj   in  tin-  fall, 

A  large  amount  of  data  derived  from 
"Schenectady  No.  1"  during  the  past  year 
will  soon  he  issued  from  llie  laboratory, 
and  as  soon  as  practicable  all  of  the  papers 
descriptive  ol  work  accomplished  in  con 
nection  with  tins  engine  will  lie  published 
in  a  single  volume. 

Wm.  F.  M.  GoSS, 

Purdue  University. 

La  Fayette,  />ui. 

$         $         @ 

Air-Pump  Exhaust. 

Editors: 

1  noticed  an  article  in  the  May  issue  oi 
"Locomotive  Engineering"  about  the 
wasting  of  fuel  by  air-pump  exhaust  fan- 
ning the  tire.  1  herewith  send  you  a  blue 
print  of  a  device  that  I  have  applied  to  a 
L;rcat  many  engines.  It  is  simple  and 
cheaply  applied  by  using  vertical  valve 
cylinder  cock-,  attached  to  cylinder  cock 
1  igging,  same  applied  to  opposite  exhaust 
port,  and  used  for  bleeding  exhaust  ports 
when  engine  is  standing,  and  allows  the  air 
pump  to  exhaust  into  the  atmosphere 
when  cylinder  cocks  are  open  and  when 
shut  they  exhaust  through  the  nozzle  tips 
without  affecting  the  fire  to  any  great  ex- 
tent. 1  find  it  a  great  fuel-saving  device, 
particularly  where  o;  2-inch  pumps  are 
used. 

F.    T.     HVXIIMAN, 

Master  Mechanic. 
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Boiler  Washing  Nozzle. 
Editors: 

Anyone  who  has  had  anything  to  do 
with  the  washing-out  or  care  of  locomo- 
tive boilers  realizes  the  importance  of 
keeping  the  lower  part  of  the  shell  clear 
of  sediment;  for  when  this  is  filled  up  with 
deposit,  the  space  between  the  lines  fills 
up  in  a  very  short  time. 

The  old  way  of  inserting  a  bent  nozzle 
into  the  shell  from  the  pit,  and  then  get- 
ting out  and  turning  on  the  water  and 
seeing  the  pressure  turn  the  nozzle  in 
some  other  direction  from  that  in  which  it 
was  intended  to  throw  the  water,  was 
found  to  be  not  only  conducive  to  pro- 
fanity, but  also  to  indifference.  As  a 
natural  consequence  bad  results  followed: 
for  even  when  the  nozzle  was  held  in  posi- 
tion with  pipe  tongs,  it  made  the  matter 
no  better,  for  as  soon  as  the  grip  was 
loosened  the  nozzle  would  be  turned  by 
the  pressure  and  was  always  liable  to  fly 
out  of  the  hole. 

To  overcome  these  difficulties  and  get 
better  results,  the  nozzle  shown  in  cut  was 
made,  and  twelve  of  them  have  been  in 
use  for  over  three  years  on  the  Burling- 
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is: 
Recentl  tion    with   a   rail- 

being 
to  the  M    '     B   automatic 
coupler.     Said  he:     "It  is  expensive  both 
I.      !ii    too  (  ompli- 
cated  to  stand  the  rough  u  agi   to  which 


Right    Side 


Left  Side 


AIR-PUMP    EXHAUST    AND    PORT    COCK    FOB    PASS    ENGINES. 


clear  the  llattened  end  of  the  clamp  on 
coupling  C  when  elbow  is  being  turned. 
The  handle  on  the  end  oi  nozzle  is  tor  the 
purpose  of  holding  the  nozzle  in  position 
as  well  as  changing  its  position. 

The  nozzle  can  be  held  in  any  position, 
and  can  be  inserted  through  spokes  of 
drivers  or  any  other  close  place  about  a 
locomotive,  the  operator  standing  on  the 


serious  delay  in  switching  when  it  is  out 
of  order,  and  is  condemned  by  trainmen; 
and  the  railway  companies  are  looking  to 
their  mechanical  departments  to  produce 
something  which  will  overcome  these  de- 
ficiencies " 

I  inquired  if  he  had  kept  any  record  of 
cost  of  maintenance  of  either  link-and- 
pin   or   automatic   couplers.      He   replied 


Note:  Coupling  C  is  loose  to  turn 


BOILER    WASHING     NOZZLE. 


floor  and  running  no  risk  of  being  wet  to 
the  skin,  as  he  did  by  the  old  way.     To 
list    the  nozzle  successfully  two  or  three 
holes  are   necessary   in   bottom 
1  -v,  inch  is  large  enough. 

Henry  J.  Raps, 
Foreman  Boiler  Maker.  B..  C.  R.  &  N.  Shops. 
Cedar  Rapids,  fa. 


that  he  had  not.  and  did  not  know  if  any 
other  road  had  done  so.  but  he  thought 
he  was  expressing  the  general  opinion. 

I  believe  the  present  cost  of  links  and 
pins  alone  will  maintain  M.  C.  B.  couplers 
after  all  cars  are  equipped  with  them,  and 
probably  90  per  cent,  of  breakage  of  M.  C. 
B.  couplers  is  now  due  to  the  link-and- 
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pin  couplers.  1  estimate  at  least  one  link 
and  two  pins  per  month  will  be  lost, 
broken,  or  stolen  from  each  car:  i_>  links 
and  24  pins  =  240  pounds  wrought  iron 
@  l^ic.  =:  $390  total  cost  per  cai  each 
year.  Our  scrap  piles  are  largely  made 
up  of  broken  link-and-pin  couplers,  but 
which  we  have  grown  so  accustomed  to 
that  we  do  not  notice  the  waste.  Tin-  dam 
age  to  draft  rigging  caused  by  slack  of 
the  link  must  be  enormous,  but  can 
scarcely  be  estimated.  There  are  many 
serious  delays  caused  by  link-and-pin 
couplers,  when  pins  are  bent  in  head  of 
coupler,  and  are  removed  only  by  vig- 
orous pounding  with  the  fireman's  coal 
pick  and  much  profanity.  Also,  when 
switching  at  night  with  twenty  to  forty 
cars,  pins  frequently  jump  out  and  cannot 
be  found,  causing  a  long  trip  to  engine  or 
caboose  for  another.  At  coal  mines  and 
sawmills,   after   a    snowstorm,    many    pins 


i  and  maintain,  and  delays  were  too 
great  in  coupling  and  uncoupling  hose 
when  switching;  that  the  successful  freight 
brake  must  have  no  other  connection  than 
the  drawbars  between  the  cars.  The 
American  Height  butter  brake  soon  ap- 
peared ami  was  quite  extensively  applied 
by  several  roads.  It  was  probably  cheaply 
applied,  but  not  so  to  maintain,  as  it  had 
mon  parts  than  a  Waterbury  watch,  and 
such  a  rattling  and  banging  as  the  pieces 
made  when  the  train  was  running  was  never 
before  heard.  Windy  Jones,  the  engineer. 
said:  "It  had  one  advantage,  as  it  was  not 
necessary  to  whistle  for  road  crossings,  for 
everybody  in  the  township  knew  the  train 
was  coming,  and  some  of  the  inhabitants 
went  into  their  cellars  to  avoid  the  tornado 
which  they  thought  was  approaching." 
No  official  is  now  so  foolish  as  to  condemn 
the  air  brake  for  freight  trains.  Surely 
the  world  docs  move.     Most  of  the  oppo- 


inucll  older,  and  you  may  compare  data 
you  have  of  her,  with  the  following  1 
shall  give  of  No.  3:  Engine  No.  3  was 
built  by  Bury,  Curtis  &  Kennedy,  in  Liv- 
erpool. England,  about  the  year  1844,  and 
was  transhipped  to  Barrow-in-Furness. 
by  boat,  before  rail  communication  was 
opened  up.  She  has  seen  fifty  years  of 
service,  first  running  regularly  on  main 
line,  and  recently  on  ballast  train  and 
switching  purposes.  She  has  driving 
wheels  4  feet  eight  inches;  cylinders,  14 
and  24  inches;  weight  of  engine,  19  tons: 
tender,  loaded,  13  tons.  Improvements 
have  taken  place  from  time  to  time  for  the 
convenience  of  men  as  well  as  other  and 
more  substantial  reasons,  but  the  design 
or  model  is  the  same  as  when  she  first 
turned  a  wheel.  Your  reproduction  of 
this  engine  will  touch  a  chord  in  many 
an  old-timer's  heart,  and  though  she  may 
not  be  the  idol  of  any,  its  dissemination  as 


are  on  the  ground,  buried  under  the  snow, 
and  remain  there  until  the  Spring  thaw. 

I  overheard  a  switchman  loudly  con- 
demning the  M.  C.  B.  coupler,  and  em- 
phasizing his  remarks  with  gestures  of  a 
hand  which  had  only  a  thumb  and  one 
finger,  the  remainder  having  been  sacri- 
ficed to  his  favorite  link-and-pin  coupler. 
An  old  and  very  successful  conductor, 
condemning  the  standard  train  rules. 
said:  "The  old  rules  were  so  complicated 
that  it  required  a  long  experience  to  suc- 
cessfully work  under  them,  while  any 
schoolboy  could  soon  master  the  standard 
rules,  and  conductors  are  getting  too 
plentiful." 

This  is  a  mistaken  idea,  for,  with  the 
advent  of  the  modern  safety  appliances. 
the  standard  of  qualifications  has  been 
raised  by  railway  companies,  and  they  re- 
quire a  more  intelligent  but  less  reckless 
class  of  employes. 

I  remember  that  a  convention  of  railway 
officials  several  years  since  decided  the 
air  brake  was  not  adapted  to  freight  ser- 
vice on  acount  of  being  too  expensive  to 


OLD    BURY    LOCOMOTIVE. 

sition  to  the  M.  C.  B.  coupler  is  of  the 
same  class  which  has  opposed  every  im- 
provement since  the  days  of  George  Ste- 
phenson. I  hope  ere  long  the  only  link- 
and-pin  couplers  extant  will  be  found  in 
museums,  along  with  other  barbaric 
death-dealing  instruments,  or  on  the  ped- 
estals with  the  "Puffing  Billy"  or  the 
"Rocket."  Meanwhile,  my  friend,  the 
railway  official  is  watching  the  Patent 
Office  for  the  cheap  automatic  coupler, 
which,  like  the  "one-hoss  shay."  cannot 
break  down  and  will  not  wear  out. 

C.  H.   Smith. 
Birmingham,  Ala. 

i     %     ® 

Old  Bury  Locomotive. 

Editors: 

I  .1111  sending  you,  along  with  this  note, 
a  number  of  photos  representing  Engine 
No.  3  of  the  Furness  Railway  Company. 
England.  I  believe  her  to  be  the  oldest 
engine  running  to-day.  In  November. 
1895.  y°u  produced  in  your  paper  a  photo 
of  No.  o  of  the  same  railroad.     No.  3  is 


a  photo  may  recall  reminiscences  and  link 
hearts  together  wherever  F.  R.  Co.  "boys" 
are  scattered. 

The  small  photos  and  sketches  I  am 
sending  may  be  produced  or  otherwise 
at  your  pleasure.  They  are  the  work  of 
amateurs,  all  representing  Engine  No.  3. 
The  one,  with  crew,  well  clad  in  overcoat, 
the  indispensable  winter  adjunct  for  en- 
gines of  this  class,  is  here  shown.  En- 
gineer Battersby  is  here  shown  with  mate. 
who  has  had  this  engine  some  years.  On 
the  large  photo  it  might  be  worthy  of  note, 
Engineer  L.  Longcake  is  in  charge.  He 
los~t  both  feet  in  1874,  but  still  manages, 
by  artificial  feet,  to  occasionally  mount 
the  foot-plate.  He  is  here  seen  near 
erecting  shop,  at  some  period  when  the 
engine  has  undergone  repairs.  Should 
you  wish  to  produce  this  in  condensed 
form  in  "Locomotive  Engineering,"  you 
are  at  liberty  to  do  so.  Your  paper,  I 
think,  gains  yearly  in  popularity,  and  when 
an    old.    familiar-looking    piece    of   scrap 

(Continued  on  page  434.) 
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like  the  old  "3"  turns  up  occasionally. 
the  "boys"  think  all  the  bettei  ol  you, 
whatever  road  they  were  formerly  on.  I 
may.  as  time  elapses,  get  the  amateurs  to 
take  something  of  more  modern  construi 
tion  on  the  Furncss  line,  but  for  the  pres 
mt  I  must  conclude  my  remarks. 

j. i UN  Nelson. 

Gleichen,  Alberta,  X.  II'.  '/'. 

[We  regret  to  find  that  only  one  of  the 
[our  photos  sent  by  the  correspondent  is 
fit  for  reproduction. — Ed.] 

g  §  § 

A  Great  Logging  Railroad. 

Editors: 

The  cutting  of  all  timber  in  the  im- 
mediate neighborhood  of  rivers  and 
streams  available  for  driving,  and  the  de- 
mand for  facilities  for  getting  the  interior 
logs  to  market,  was  the  necessity  which 
called  lumbering  railroads  into  existence. 
They  have  almost  revolutionized  the  lum- 
ber industry.  Before  their  advent  only  as 
many  trees  were  felled  as  could  be  taken 
care  of  while  the  snow  lasted:  now  as 
many  are  cut  as  can  be  hauled  all  the  year 
around.  Then  the  logs  went  to  the 
thoroughfare  over  long  roads  on  im- 
mense sleds;  now  the  thoroughfare  goes 
to  the  logs.  Much  depends  on  the  ele- 
ments— plenty  of  snow  for  the  roads  in 
winter,  and  the  right  stage  of  water  to 
drive  them  in  the  summer.  Now,  pro- 
vided it  gets  cold  enough  to  freeze  the 
swamps  (little  doubt  but  what  it  will  in 
Northern  Minnesota),  we  are  almost  in- 
dependent of  the  weather.  As  it  some- 
times requires  two  or  three  years  for  the 
logs  to  be  towed  across  lakes  and  floated 
hundreds  of  miles  down  the  circuitous 
streams,  a  large  amount  of  capital  was 
idle:  while  now,  timber  cut  one  winter 
can  be  delivered  at  the  mills  and  made 
into  lumber  the  same  season. 

The  main  line  of  the  Brainerd  &  Nor- 
thern Minnesota  extends  from  Brainerd 
on  the  Mississippi  River  to  the  western 
end  of  Leech  Lake,  at  present.  From 
various  points  main  branches  extend  into 
the  timber  districts,  and  from  these  in  the 
fall,  lines  are  run  to  various  loading 
places.  These  logging  spurs  require  little 
grading,  the  ties  being  thrown  on  the 
surface  of  the  ground  and  shimmed  up 
at  the  ends  so  as  to  support  the  rails: 
sometimes  across  "muskeg"  swamps. 
which  are  only  safe  .  when  frozen  solid; 
the  same  rails  and  ties  being  frequently 
used  on  two  or  three  spurs  the  same- 
winter.  Many  places  where  it  would  be 
dangerous  to  run  an  ordinary  locomotive, 
we  use  Shay  patent  side-geared  engines, 
which  can  "turn  a  right  angle  and  climb 
a  tree." 

Contrary  to  the  popular  impression, 
the  trees  are  not  chopped  down,  but 
"undercut"  or  notched  with  an  axe  on 
the  side  in  which  direction  it  is  desired 
the  tree  should  fall,  and  then  sawed  off 
from  the  opposite  side  by  "timber  iaekV' 


working  a  two-handled  cross-cut  saw. 
When  on  the  ground,  the  tree  is  trimmed, 
sawed  into  lengths  of  from  12  to  18  feet 
or  more,  then  hauled  and  skidded  along- 
side the  track.  In  loading  the  cars  from 
the  skidways.  a  team  of  horses,  by  means 
oi  a  chain,  roll  the  logs  into  position;  the 
load  being  firmly  secured  in  place  by  two 
chains  in  the  middle  and  corner-bind 
1 ks  on  the  ends. 

The  lighter  locomotives  having  de- 
livered  the  loaded  cars  on  the  main 
branches,  heavier  ones  pull  them  to  the 
main  line,  where  they  are  made  into 
trains  of  thirty-five  to  forty  cars  and 
hauled  to  Brainerd.  A  winter  landing  or 
rollway  containing  30,000,000  feet  of  logs, 
with  train  partly  unloaded,  is  shown  in 
photograph. 

As  it  is  not  practicable  to  cut  and  haul 
logs  to  the  track  in  summer,  part  of  those 
cut  in  winter  are  hauled  onto  inland 
lakes,  boomed  up  in  the  spring,  and,  when 
the  ice  goes  out,  are  loaded  with  gin-pole 
hoisters  or  loading  machines,  as  shown. 
Each   kind   works   in   pairs,   so  two  cars 


one  picturesque,  it  is  hard  to  yield  the 
palm  to  any  one  of  them.  All  the  lakes 
abound  with  fish,  and  many  have  never 
had  a  hook  cast  in  their  waters.  The 
picture  showing  what  a  boy  can  do  in  a 
quarter  of  an  hour  before  breakfast  makes 
it  unnecessary  for  me  to  tell  any  fish 
stories 

J.   N.  Sanborn, 
Master  Mechanic. 
Brainerd,  Minn. 


The  Locomotive  "John  Bull." 

Editors: 

Many  photographs  and  diagrams  exist 
of  the  engine  "John  Bull"  now  at  Wash- 
ington, but  no  complete  official  elevation 
of  the  engine  as  it  was  when  it  left  the 
works  of  R.  Stephenson  &  Co.  has  yet 
appeared  in  print  in  this  country.  I  there- 
fore think  the  diagram  sent  herewith  will 
be  of  interest  on  both  sides  of  the  Atlan- 
tic. 

Clement  S.  Stretton,  C.  K. 

Leicester,  England. 


ORIGINAL     DRAWING     OF     THE    JOHN    HULL. 
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are  loaded  at  a  time  at  each  loading 
works.  Under  favorable  conditions,  i.  e., 
fairly  large  logs  and  wind  holding  them 
close  to  shore,  150  to  175  cars  may  be 
loaded  per  day  by  one  pair  of  machines. 
Something  of  the  hazardous  work  of 
loading  may  be  imagined  by  noting  in  the 
picture  the  man  caught  in  the  act  of  step- 
ping over  a  log.  As  the  log  comes  off 
the  skids,  the  men  on  the  load  stand  with 
one  foot  raised  for  that  much  of  a  start 
for  a  jump  in  case  it  rolls  too  far.  While 
the  B.  &  N.  M.  is  primarily  a  logging 
road,  and  hauls  more  timber  in  a  season 
than  any  other.  I  am  told  (150.000,000 
feet  in  1896),  it  does  a  good  local  freight 
and  passenger  traffic  incidental  to  the 
settling  up  of  the  country,  and  is  de- 
veloping a  great  summer-resort  business. 
Leech  Lake,  with  its  700  miles  of  shore 
line,  is  the  largest,  and  by  some  claimed 
to  be  the  handsomest  body  of  water  ad- 
jacent to  our  line:  but  where  you  can.  at 
one  point  in  our  territory,  find  175  lakes 
within  a  radius  of  fifteen  miles,  and  each 


Some   Pacts    and    Fancies   Concerning 
High-Speed  Engines. 

Editors: 

Is  it  possible  to  balance  a  reciprocating 
weight  by  the  use  of  a  revolving  weight 
when  coupled  together  as  in  a  horizontal 
steam  engine?  In  other  words,  can  the 
horizontal  disturbing  forces  of  the  re- 
ciprocating parts  be  transposed  into  an 
equal  vertical  disturbing  force  by  the 
use  of  a  counterweight  in  the  crank,  as  is 
commonly  admitted?  Several  writers,  in 
discussing  this  question  in  some  of  the 
recent  engineering  journals,  have  advo- 
cated the  use  of  heavy  reciprocating  parts, 
on  the  ground  that  the  pressure  on  the 
crank  pin  can  be  so  adjusted  by  this 
means,  in  simple  expansion,  high-speed 
engines,  as  to  remove  or  neutralize  the 
troublesome  horizontal  vibration.  What 
possible  relation  the  pressure  on  the  crank 
pin,  whether  it  is  equal  or  unequal 
throughout  the  stroke,  can  have  to  these 
unbalanced  forces,  on  any  other  questions 
than  those  of  the  regulation  of  the  speed 
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and  the  prevention  of  "pounding,"  i  no1 
explained.  Vibration  and  pounding  an 
the  bane  of  the  high-speed  engine,  bul 

these  writers  seem  t < >  confound  tlie  i  a'n 
of  these  entirely  distinct  effects,  The  con- 
ditions wliicli  produce  the  latter  effect 
can  undoubtedly  be  altered  by  an  im  rea  e 
in  the  weight  of  the  piston  and  its  con 
nections,  but  that  it  would  he  a  change 
for  the  better  is  not  so  apparent.  The 
shock  produced  by  the  sudden  applica- 
tion of  power  to  the  crank  pin.  after  the 
centers  arc  passed,  would  of  course  be 
modified,  but  at  the  same  time  the  diffi- 
culty of  reversing  the  pressure  on  the 
crank  pin  before  the  centers  arc  passed 
would  be  increased  in  exact  ratio  to  their 
increased  inertia.  If  this  pressure  is  re- 
versed in  time,  the  sudden  application  of 
power  to  the  crank  pin  after  the  centers 
are  passed  could  not  produce  pounding, 
and  therefore  any  reduction  of  this  pres- 
sure that  might  he  effected  by  an  increase 
of  the  weight  of  these  parts  would  be  of 
no  importance.  If  it  is  not  reversed  in 
time,  the  additional  weight  of  the  parts, 
although  it  would  modify,  would  not 
eliminate  this  effect. 

The  relation  of  clearance  to  compres- 
sion is  an  important  factor  in  the  proper 
adjustment  of  these  conditions,  and  also 
in  the  economy  of  the  engine.  With 
small  clearance,  a  late  beginning  of  the 
compression  will  establish  the  same  pres- 
sure at  the  end  of  the  stroke  as  would  he 
obtained  with  large  clearance  and  an 
earlier  compression.  In  the  former  case 
the  pressure  increases  very  rapidly  during 
the  last  inch  of  the  piston  travel,  as  the 
cubical  contents  of  the  space  before  the 
piston  is  much  more  rapidly  reduced,  and 
thus  the  compression  is  accomplished 
near  the  end  of  the  stroke,  where  it  is 
needed,  and  where,  owing  to  the  position 
of  the  crank  and  the  low  piston  speed,  it 
is  obtained  with  the  least  expenditure  of 
energy.  It  is  therefore  evident  that  com- 
pression equal  or  trearly  equal  to  boiler 
pressure  can  be  obtained  under  these  con- 
ditions, with  a  considerable  reduction  in 
the  energy  required,  and  with  the  timely 
reversal  of  the  pressure  on  the  crank  pin 
assured.  The  real  explanation  of  the 
economy  shown  by  certain  engines  con- 
spicuous for  small  clearance  is  undoubt- 
edly attributable  chiefly  to  this  cause. 
The  less  the  volume  of  steam  compressed, 
the  better  for  the  economy  of  the  engine, 
as  experience  has  shown  that  it  can  be 
manufactured  much  more  cheaply  in  the 
boiler  than  the  cylinder. 

One  of  the  writers  mentioned,  who  is  a 
recognized  authority  in  engineering 
circles,  in  discussing  the  subject  of  clear- 
ance losses,  apparently  overlooks  the  im- 
portance of  this  relation,  and  entirely  mis- 
understands the  relation  of  clearance  to 
expansion.  He  says  that  seven  per  cent. 
clearance,  with  one-sixteenth  cut-off. 
would  be  ruinous  to  the  economy  of  an 
engine.  After  the  steam  is  cut  off  from 
the  boiler,  the  effective  pressure  is  then 


entirely  de] lent  lot  thi  n  I  "i  tin- 
stroke,  on  tin  .  olumi  admitti  d,  and 
whether  it  is  <  onlained  in  tin  i  leai  anci  01 
i  j  lindi  i  i1  ai  es,  it  is  all  equallj  valuable 
in  maintaining  the  •  ■  pan  ion  line  I  hi 
content  of  thi  cleat paci  add  noth- 
ing to  the  effective  pr<  ssure  during  the 
admission  periods,  but  a>  very  little  work 
is  dour  in  the  i  j  lindi  o  the  first  six- 
ti  .iii i i  ol  iii.     troki    tin    lo      in  thi    in 

stance  would  Im    yerj   lulling  indeed.      The 

entire  admission  space,  for  the  first  six- 
tt tilth  of  the  stroke,  i    almost  equivalent 

to  so  much  actual  clearance,  becau 
3ti  .mi  pi  esure  i  almoi  I  ffectii  e,  ow- 
ing to  the  low  piston  speed  and  the  posi- 
tion of  the  crank.  When  steam  is  worked 
without  expansion,  a  total  loss  ol  the 
clearance  contents  is  sustained,  because 
the  effective  pressure  is  not  increased  an 
atom  thereby,  and  therefore  it  follows  that 
the  greater  the  expansion  the  less  the  loss 
from  clearance.  The  writer  in  question 
evidently  mistakes  the  large  ratio  of  initial 
loss  for  actual  waste  of  steam,  and  also 
overlooks  the  fact  that  the  relation  be- 
tween large  clearance  and  expansion  is  a 
very  different  thing  from  that  between 
large  clearance  and  compression. 

When  an  engine  is  running  by  its  own 
momentum,  after  steam  is  shut  off.  the 
inertia  of  the  reciprocating  parts  acts  as  a 
pulling  disturbing  force,  which,  unless 
counterbalanced,  is  applied  to  the  main 
bearing,  through  its  connection  with  the 
crank,  and  produces  or  tends  to  produce 
horizontal  vibration.  When  the  engine 
is  loaded,  the  static  inertia  of  these  parts 
is  transferred  as  a  pushing  disturbing 
force  to  the  cylinder  heads,  because  the 
steam  pressure  against  the  cylinder  heads 
is  unbalanced  to  the  exact  extent  of  this 
inertia,  unless  it  is  neutralized  by  the  cen- 
trifugal action  of  the  counterweight.  For 
the  same  reason  the  disturbing  force  in- 
duced by  the  dynamic  inertia  of  these 
parts  is  also  transferred,  or  partially  trans- 
ferred, by  compression,  to  the  cylinder 
heads.  Thus  the  situation  is  not  affected, 
cither  for  better  or  worse,  in  so  far  as 
these  forces  are  concerned,  by  the  action 
of  the  steam. 

As  the  counterweight  advances  beyond 
the  centers,  its  effective  balancing  power 
is  removed,  by  the  change  in  the  direction 
of  its  action,  to  that  of  the  steam  pressure 
against  the  cylinder  heads,  although,  as  it 
approaches  the  centers,  its  position  im- 
proves in  this  respect:  but  the  dynamic 
inertia  of  the  piston  and  its  connections  is 
then  being  gradually  expanded,  while  its 
centrifugal  action  remains  constant.  The 
counterweight  would  thus  be  almost 
wholly  unbalanced  during  the  last  inch  of 
the  piston  travel,  which,  with  a  12-inch 
stroke,  is  nearly  equal  to  one-ninth  of  its 
revolution.  Thus  it  appears  that  there 
are  only  two  short  sections  of  its  revolu- 
tion when  an  excessively  heavy  counter- 
weight can  be  approximately  balanced, 
viz..  during  the  first  quarters,  and  also  at 
points  near  the  three-quarter  strokes. 


Taking  tin  li  ration,  it 

i    diffii  mi :  wdierc  any  im| 

he   use  of   heavy  reciprocating 
■  an   be  derived.     On  the  contrary, 
the  disturbing  forct     induced  by  the  in- 
ertia o    thi   ■   parts,  and  the  di 
the  man  who  undertaki  -  to  balance  them 

by  the  use  of  a  revolving   weight,  will  be 
pi  i  iportionately  increased. 

W.  P.  Clevbu 

Muni  Ion,  X.  /.'. 

§    §    $ 

Duluth  &  Iron  Range  Shops. 

/  ditors: 

Many  of  the  different  shops  over  the 
country  have  been  written  up  within  the 
past  two  years,  ground  plans  shown,  spe- 
cial machinery  and  kinks  elaborately 
illustrated,  while  the  neatest  and 
complete  little  shop  in  the  whole  north- 
west remains  in  obscurity,  possibly  on 
account  of  its  geographical  location. 
which  throws  it  out  of  the  well-beaten 
path  of  correspondents  of  mechanical 
papers;  but  if  they  would  seek  for  hidden 
treasures  and  unexplored  territory,  they 
should  visit  this  little  town  on  the  north 
shore  of  Lake  Superior. 

Although  we  are.  in  miles,  a  compara- 
tively small  road,  we  arc  the  biggest  little- 
road  in  the  United  States,  and  a  very  im- 
portant factor  in  one  of  the  greatest  in- 
dustries of  the  world,  viz.,  the  mining. 
transporting  and  manufacturing  of  iron 
ore. 

This  company  owns  its  mines,  railroad 
from  mines  to  lake  sh^re.  docks  capable 
of  holding  75.000  tons  of  ore.  and  facilities 
for  loading  a  boat  with  2.500  tons  of  the 
same  in  less  than  two  hours,  its  tugs  and 
steamers  to  carry  the  ore  to  eastern  mar- 
kets, and  is  also  interested  in  some  of  the 
principal  manufacturing  plants  of  steel 
and  iron  work. 

We  have  a  52-stall  roundhouse  of  brick, 
steam  heated  and  electric  lighted,  transfer 
table  of  steel,  and  operated  by  cable  from 
hue  shaft,  leading  to  the  erecting  shop. 
The  erecting  shop  is  00  x  240  feet,  with 
facilities  for  overhauling  ten  engines  at 
a  time.  A  drop  pit  operated  from  line 
shaft,  capable  of  taking  out  four  pairs  ol 
drivers  in  forty  minutes.  This  shop  is 
built  from  the  latest  and  most  complete 
designs:  the  structural  work  is  all  of  steel, 
the  peak  oi  roof  being  40  feet  from  floor: 
double  row  of  sky-lights  with  glass  run 
over  wire  netting  for  safety  in  case  of 
freaking  from  any  cause;  heated  by  steam 
and  lighted  by  electricity:  supplied  with 
every  convenience  and  latest  appliances 
for  doing  work;  and  it  is  the  universal 
opinion  of  all  employes  and  visitors  that 
we  keep  our  motive  power  and  rolling 
stock  in  the  best  condition  of  any  road  in 
the  country.  This  is  the  only  road  of 
which  the  writer  has  any  knowledge 
where  every  engine  and  car  on  the 
tern  is  equipped  with  air  and  automatic 
couplers  with  solid  knuckles,  so  that  links 
and  pins  are  unknov 
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The  officers  oi  the  road  take 
pride  in  tlie  machinery  department,  the 
in  being  that  they  were  reared  in 
that  department.  Our  president  and 
eral  manager.  Mr.  J.  L.  Greatsinger. 
was  at  one  time  master  mechanic,  then 
superintendent,  then  he  was  elevated  to 
his  present  position.  Our  present  super- 
intendent, Mr.  Thos.  Owens,  was  an  en- 
gineer in  days  gone  by,  and  our  present 
master  mechanic,  Mr.  H.  S.  Bryan,  is 
one  of  the  old-time  master  mechanics, 
and  well  known  by  all  railroad  men.  He 
is  not  one  of  the  old  fogies  that  believe 
in  keeping  back  the  tide  of  progress,  but 
is  up  to  date,  having  no  hobby,  unless  it 
should  be  the  "Bryan  draw-bar  attach- 
ment," of  which  he  is  the  inventor  and 
patentee,  and  may  justly  be  proud  of  the 
record  it  has  made. 

Air  seems  to  be  one  of  the  favorite 
topics  of  the  different  writers  at  present, 
the  Covington  plant  being  the  latest.  They 
are  all  nice,  being  useful  as  well  as  in- 
structive; but  ours  is  a  little  more  com- 
plete and  just  a  little  nicer  (begging  par- 
don for  the  egotism).  You  will  notice 
by  the  photographs  taken  by  our  shop 
photographers,  Messrs.  Miller  &  Morri- 
son, that  we  have  represented  an  engine 
and  car  with  two  8-inch  Westinghouse 
air  pumps,  one  of  them  bushed  to  6  incli 
for  pumping  a  higher  pressure  when 
needed.  Our  gages  show  every  pressure 
in  the  different  pipes.  The  governors, 
lubricators  and  gages  are  all  nickel-plated 
(this  we  do  ourselves). 

In  the  center  of  the  line  of  gages  is  an 
index  gage  showing  what  the  different 
colors  represent — black  being  steam; 
green,  main  reservoir;  blue,  train  line; 
red,  signal  line;  brown,  brake-cylinder 
pressure.  The  pipes,  engineer's  valve 
and  cylinders  are  all  painted  and  var- 
nished according  to  index.  You  will  no- 
tice we  have  the  cut  engineer's  valve  con 
nected  to  working  valve  (E-6  model),  the 
cut  quick  action  triple  connected  by  pis- 
ton to  working  triple,  emergency  part  be- 
ing worked  by  a  system  of  compound 
levers  similar  to  the  one  recently  illus- 
trated, only  we  do  not  disconnect  the 
quick-action  part.  We  use  the  cut  re- 
tainer in  actual  service  so  it  can  be  seen 
and  it  works  just  the  same.  We  have  the 
conductor's  whistle  valve  and  brake  valve 
on  end  of  pipes  with  cords  running  over 
line  of  gages.  Our  main  reservoir  is  in 
a  pit  under  floor,  also  lye  tub  for  cleaning 
pumps.  It  has  a  steam  tight  cover  with 
a  condenser  attached.  Over  this  is  a  6- 
inch  air  lift,  which  swings  with  a  14-foot 
radius.  The  second  picture  is  to  show 
our  operating  table.  This  is  the  main 
feature  of  our  air  department,  and,  we 
think,  entirely  original.  The  cylinder 
and  piston  are  of  cast-iron,  cylinder  bored 
3  inches,  piston  18  inches  long,  8  inches  of 
the  cylinder  being  below  the  floor  line. 
The  base  is  fastened  to  floor  with  lag 
screws;  the  right-hand  pipe  (54-inch  gas- 
pipe)  leads  from  reservoir  through  T,  pet 


and  left-hand  pipe  to  bottom  of  cyl- 
inder, which  has  a  1-32  port.  Connected 
to  the  T  of  left-hand  pipe  is  another  '/$- 
inch  pet-cock  for  releasing,  and  a  ^jj-inch 
hole  drilled  through  cylinder  4  inches 
from  top  as  a  safety  port.  The  top  is  of 
3-16-inch  boiler  iron,  flanged  for  strength, 
riveted  to  a  cross-piece  of  iVi-inch  square 
iron  with  lock  nuts  on  either  end  to  fasten 
table  at  any  angle,  and  swings  from  per- 
pendicular to  horizontal  on  either  side  of 
piston.  The  piston  may  be  turned  around 
in  cylinder  at  pleasure,  and  a  set  screw 
locks  it  in  any  position.  To  put  on  a 
pump  we  let  the  table  down,  turn  the  table 
to  perpendicular  position,  stand  the  pump 
on  air  end  and  bolt  on.  With  one  hand 
the  pump  may  then  be  lifted  to  the  hori- 
zontal position,  then  turned  or  raised  to 
any  position.  The  oblong  holes  are  cut 
out  to  admit  of  wrench  to  take  out  center 
or  either  cylinder  of  pump. 

We  have  other  improvements  in  con- 
templation for  our  air  plant  which  we  may 
illustrate  at  some  future  time. 

n.  P.  Kellogg, 
Ass't  Gen.  F'man  Loco.  Rep 

Two  Harbors,  Minn. 

g     i     $ 

Toots  on  Locomotives. 

Editors: 

I  see  in  last  month's  "Locomotive  En- 
gineering" someone  thinks  we  ought  to 
have  jacks  and  more  tools  on  engines. 
We  have  engines  here  that  have  not  had 
any  jacks  or  chains  on  them  for  over  four 
years,  and  I  don't  see  but  what  we  get 
along  just  as  well  as  we  did  when  we 
carried  them.  It  is  one  time  in  a  hundred 
that  you  can  use  a  jack  after  it  has  been 
carried  six  months  or  a  year.  As  they 
are  put  in  a  box  on  back  end  of  tender, 
the  tank  is  run  over,  the  water  gets  into 
box,  and  jacks  rust  so  they  cannot  be 
used.  My  idea  is  to  carry  jacks  in  the 
baggage  car  and  saloon  car;  then,  when 
wanted,  they  could  be  used. 

He  thinks  we  ought  to  have  more 
wrenches.  Suppose  we  carried  a  wrench 
ior  every  sized  nut,  where  could  we  put 
our  coal  on  some  of  our  old  engines? 
All  the  tools  I  think  necessary  on  an  en- 
gine are  two  monkey  wrenches,  one  15- 
inch  and  18-inch;  one  hard  hammer;  no 
soft  hammer,  as  I  never  saw  engineer  use 
one  when  he  breaks  down  and  is  in  a 
hurry;  two  cold  chisels;  one  set  chisel; 
four  oil  cans — one  oiling  round,  one  valve, 
one  engine  and  one  2-quart  can;  fire- 
man's shovel,  bar  hook  and  hoe;  two 
tapering  oak  blocks  to  raise  engine — all 
to  be  numbered  the  same  as  engine,  and 
not  to  be  taken  off,  only  when  engine 
went  into  shop.  I  had  an  engine  come 
into  shop  for  tires,  and  this  is  what  they 
took  out  of  tender  boxes:  Seven  air  hose; 
four  steam  hose;  eight  tender  brasses; 
three  head  truck  brasses;  four  jacks,  two 
large,  two  small;  three  pinch  bars.  Out 
of  the  eleven  hose,  three  could  be  used. 


I  think  the  place  for  such  supplies  is  in 
baggage  and  saloon  cars. 

Here  each  engineer  has  a  set  of  tools. 
When  they  have  to  change  engines  they 
take  tools  with  them.  If  a  spare  man  is 
sent  out  to  run  for  someone,  he  takes  his 
pail,  axe,  saw,  monkey  wrenches,  ham- 
mers, cold  chisels,  four  fork  wrenches. 
air  pump  and  hose  wrench,  five  oil  cans, 
two  lanterns,  overall,  and  frock,  and  puts 
them  into  baggage  car.  You  can  imagine 
how  a  baggage  car  looks  if  four  or  five 
are  sent  out  on  one  train. 

I   say,  leave  the  tools  on  engine,  and 

the  engineer  that  loses  or  breaks  one  to 

report  it.     We  sometimes  change  engines 

here,  and  it  always  takes  from   10  to   15 

minutes  for  men  to  take  off  their  things. 

J.  A.  NuTE. 
Northa  mpton ,  Mass. 

6    $    i 

Metals  and  Molecules. 

A  remarkable  article  on  "Recent  Sci- 
ence" has  lately  been  contributed  to  the 
"Nineteenth  Century,"  by  Prince  Kra- 
potkin,  in  which  the  writer  remarks  that 
we  conceive  of  gases  as  consisting  of  an 
immense  number  of  molecules  dashing 
about  in  all  directions,  and  that  some 
such  conception  must  now  be  formed  of 
metals,  whose  molecules  have  a  certain 
mobility — that,  in  fact,  they  never  cease 
to  move  about  and  to  enter  into  new  and 
varied  combinations.  It  is  remarked  that 
it  is  to  the  study  of  alloys  that  we  are  in- 
debted for  the  forming  of  these  views 
It  has  become  more  and  more  apparent, 
says  Prince  Krapotkin,  that  a  block  of 
an  alloy  is  quite  a  world,  almost  as  com- 
plicated as  an  organ  cell.  Cylinders  of 
different  metals,  as  shown  by  the  experi- 
ments of  Professor  Spring,  may  be  so  well 
welded  together,  at  a  temperature  very 
remote  from  their  melting  points,  that 
when  they  are  afterwards  torn  asunder, 
by  means  of  a  powerful  machine,  quite 
new  surfaces  of  tearing  are  produced,  and 
new  alloys  are  formed  between  two  cylin- 
ders. Also  it  has  been  proved  that  solid 
metals  evaporate  from  their  surfaces 
exactly  as  if  they  were  in  a  liquid  state, 
or  as  camphor  evaporates,  while  remain- 
ing solid,  so  that  if  we  were  endowed 
with  a  finer  sense  of  smell,  we  could  smell 
metal  at  a  distance.  Also  Professor 
Roberts-Austin's  brilliant  experiments 
are  mentioned,  as  the  result  of  which  it 
was  proved  that  molecules  of  gold  had 
traveled  up  a  cylinder  of  lead,  at  the  base 
of  which  it  had  been  placed  at  a  tempera- 
ture of  135  degrees  lower  than  that  of  the 
fusion  of  lead,  and  that  the  molecules  of 
gold  had  lodged  themselves  amongst  the 
lead  molecules  of  their  own  accord.  The 
author  concludes,  therefore,  with  Pro- 
fessor Roberts-Austin — that  "metals  have 
been  sadly  misunderstood,"  that  they 
probably  are  never  quiescent,  and  they 
deserve  that  the  methods  so  fruitful  for 
the  study  of  living  beings  should  be  ap- 
plied to  them  and  their  alloys. 
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Car  Department. 


New  York  Central  Freight  Train. 

The  freight  train  hereby  shown  is  the 

reproduction  oi  ;i  photograph  taken  while 
the  tram  was  passing  the  highlands  of  the 
Hudson  on  the  New  York  Central  Rail- 
road.   Trains  oi  this  kind  are  to  I 

any  day  and  they  give  a  vi  ood   idea 


CONDUCTED  BY  O.  H.  REYNOLDS. 

Why  Iron  Axles  Fall. 

Iron  car  axles  have  been  falling  rapidly 
into  disrepute  during  the  last  lew 
and  the  cause  has  nol  alwaj     I"  en  in  any 
inherent    delects    of    the    material.     At    a 
recent  meeting  "i  the  Northwestern  Kail 
w  i\    i  lull,    \1 1    i ,     I      II  uikciiv   Foreman 


ors.     They    do     not  arry     their 

honors    with    th  leaving    school. 

When  they  enter  the  open  field  of  trials, 
the  real  test  begins.     The  graduating  ex- 
ercises and  the  drop  test  are  both  indis- 
ble,    hut    up    to    the    present    tunc 

liable; 


NEW     YORK     I'ENTRAI,    KltEKiltT   TltAIN. 


of   the    tremendous    capacity    of   a    fairly- 
level  railroad  for  the  hauling  of  freight. 

This  train  consists  of  sixty  cars,  which 
are  drawn  by  a  single  mogul  engine,  hav- 
ing cylinders  19  x  24  inches.  The  empty 
weight  of  each  car  is  30.000  pounds,  and  it 
carries  60.000  pounds  of  grain.  This  gives 
a  total  load  of  2.700  tons,  handled  easily 
and  safely  by  a  single  locomotive.  Reck- 
oning the  grain  in  this  train  to  have  been 
raised  at  the  rate  of  50  bushels  an  acre, 
the  train  contains  the  product  of  1.200 
acres  of  land. 


NEW    VOKK    CENTKAL    CARS. 

blacksmith  of  the  St.  Paul  &  Duluth, 
gave  some  sensible  talk  on  axles.  As  a 
practical  blacksmith,  Mr.  Hinkens  knows 
what  he  is  talking  about,  and  his  words 
ought  to  bear  great  weight  with  those 
who  are  responsible  for  the  safe  operating 
of  railroad  rolling  stock. 

"We  know."  he  remarked,  "that  the 
drop  tests  demonstrate  a  superiority  of 
the  steel  axle,  but  there  is  often  a  vast 
difference  between  a  drop  test  and  an 
endurance  test.  It  is  like  some  of  our 
young  nun  who  graduate  with  high  hon- 


the  boy  fails,  so  does  the  steel  axle.  There 
are  many  reasons  why  axles  fail;  one  oi 
them,  especially  as  to  iron  axles,  too 
many  irons  in  the  fire,'  which  means  over- 
heating, underheating  and  hurried  manip- 
ulation; the  result,  an  inferior  article. 
There  is  a  limitation  to  the  number  of 
iron  axles  that  ought  to  be  made  in  a 
given  time.  Oftentimes  quality  suffers 
at  the  expense  of  quantity.  In  some 
places  as  high  as  22  axles  are  made  in 
ten  hours:  that  means  44  heats.  Now 
those  44  heats   must   come   from   the   fur- 
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nace   good  or  bad.   and  that   that    many 

heats  a  ond  dispute. 

it  not  be  safei   and   cheaper  to   make   i<> 

axles    in   ten    hours    with   the   assurance 

that  every  axle  was   sound  to  the  ion-. 

than   to   make   22  and   have   any   misgh 

ings? 

"The  22  axle  man  may  say  that  there  i 
not  one  chance  in  a  thousand  of  his  axles 
iaihng.  If  that  one  chance  should  catch 
him,  possibly  he  might  be  an  axle  maker 
in  the  next  world.  The  traveling  public 
want  safety.  Give  it  to  them,  even  if 
they   must   pay   for  it.     If  you   injure  one 


The  Erie's  New  Through  Train. 
\  passenger  fain,  new  and  complete  in 
every  appointment  that  can  be  suggested 
i"  make  travel  a  luxury,  has  been  recently 
put  in  service  on  the  Erie  Railroad.    The 
11  ain  is  made  up  of  five  as  handsome  speci 
mens  of  tile  ear-builders'  art  as  wen    e. 
'  m  ned  out  to  please  -,  discriminating  tra\ 
eling  public. 

First  comes  the  regulation  baggage  ear. 
but  without  platforms  or  platform  hoods. 
having  an  exterior,  similar  in  respect  of 
the  end  finish,  to  the  road's  postal  car 
which   was  illustrated  in  our  July  (1896J 


EKIE    DAY    COACH. 


of  them  uii  account  of  bad  material  or 
workmanship.  I  assure  you  the  railroad 
company  will  pay  the  price  of  a  good 
many  axles  in  a  damage  suit.  1  would 
rather  spend  money  for  good  axles  than 
for  bad  accident  suits. 

"Good  iron  axles  are  made,  and  can  al- 
ways be  made,  providing  the  material 
and  workmanship  are  good.  As  a  rule 
you  get  just  what  you  pay  for;  if  the 
article  is  good,  so  is  the  price.  Eight 
thousand  dollars  will  buy  a  great  many 
good  axles.  I  know  of  one  case  where 
that  was  the  cost  of  one  poor  axle.  It 
was  a  case  of  dear  cheapness." 


issue.  The  cafe  ear  is  next  in  the  tram. 
and  has  the  same  construction  and  finish 
at  the  platform  and  hood  as  the  baggage 
car,  which  gives  a  uniform,  business-like 
appearance  to  the  two  cars  where  they 
join,  and  is  in  perfect  harmony  with  their 
position  in  the  train,  for  the  reason  that 
about  one-third  of  this  end  of  the  cafe  car 
forms  a  baggage  compartment  for  small 
luggage.  Adjoining  this  is  a  smoking 
room,  with  portable  cane  easy  chairs  hav- 
ing heavy  plush  cushions,  and  also  fixed 
seats  upholstered  with  stamped  leather 
and  arranged  with  a  comfortable  distance 
between  them   for  a  table,   that  necessary 


auxiliary  to  the  enjoyment  of  a  little  game 
!  he  next  compartment  is  devoted  to  the 
cm'  .if  the  chef  and  his  assistants,  and  has 
all  the  modern  appliances  known  to  the 
culinary  business;  it  takes  up  the  width 
"i  the  car.  except  space  for  an  aisle  by 
which  the  dining  room  is  reached.  Fig 
1  is  an  illustration  of  the  interior  showing 
the  smoking  room  and  exterior  oi  the 
kitchen  compartment. 

The  dining  room  occupies  the  remain- 
ing portion  of  the  car,  and  has  four  tables 
with  a  seating  capacity  for  16  people.  The 
seats  are  finished  in  embossed  leather.  Fig. 
_'  shows  the  cosy  character  of  the  sur- 
roundings in  the  view  looking  from  the 
kitchen.  The  finish  throughout  the  car, 
together  with  the  mirrors  plentifully  in- 
terspersed, and  the  white  head-lining, 
makes  one  of  the  brightest  and  most 
1  hecrful  dining  rooms  imaginable.  Begin- 
ning with  this  end  of  the  car  is  the  new 
wide  vestibule  with  wdiicli  the  train  is 
equipped. 

The  first-class  coach  is  next,  and  is  a 
decided  innovation  in  interior  arrange- 
ment, in  having  a  large  and  finely  ap- 
pointed smoking  and  lounging  room, 
which  is  over  one-third  of  the  length  of 
the  car.  This  room  is  entered  from  th? 
end  of  the  car,  and  is  reached  from  the 
main  part  by  a  corridor  at  one  side  run- 
ning the  full  length.  The  disposal  of  the 
seats  is  of  the  best  for  the  enjoyment  of  the 
passengers,  extending  along  the  sides  aiid 
ends  of  the  compartment  in  the  shape  of 
commodious  lounges  wdth  high  backs, 
and  a  row  of  five  Scarritt  single  reversible- 
seats  next  to  the  windows.  These  seats 
are  all  upholstered  in  plain  leather.  Fig. 
,1  shows  this  room  and  its  finish.  The  re- 
maining portion  of  the  coach  is  fitted  with 
Scarritt  seats  finished  in  olive  green  plush, 
and  will  accommodate  44  persons.  There 
is  also  a  lounge  seat  with  a  high  back  in 
this  section,  running  the  full  width  of 
the  smoking  room  partition.  The  view 
shown  in  Fig.  4  is  looking  toward  the 
smoking  room  at  the  opposite  end  of  the 
car.  The  car  is  fitted  with  toilet  and  lava- 
tory conveniences  of  the  finest,  and  the 
cherry  finish  throughout  lends  an  air  of 
quiet  refinement  not  common  to  an  or- 
dinary first-class  coach.  A  porter  accom- 
panies this  car  to  look  after  the  wan!s  of 
passengers. 

Two  Pullman  sleepers  complete  the 
train.  One  of  these  is  a  12-section  car. 
with  toilet  arrangements  at  each  end.  bu: 
has  no  smoking  room,  while  the  other 
is  a  10-section  car,  with  all  the  features 
noted  above  in  addition  to  which  there 
is  a  smoking  compartment.  These  cars 
are  built  and  finished  in  the  usual  palatial 
style  of  vehicles  devoted  to  the  service  of 
the  drowsy  deity.  The  train  in  con- 
formity with  the  sleepers,  is  equipped  with 
the  Pintsch  light. 

The  painting  and  ornamentation  of  the 
exterior  of  the  train  is  uniform  in  ap- 
pearance, consisting  of  the  Pullman  stand- 
ard color,  and  just  sufficient  gold  leaf  to 
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leave  an  impre  ision  ol  tasteful  eleganci 
Tliis  train,  with  Uu-  exception  of  the 
sleepers,  was  built  at  the  Buffalo  shop 
of  the  Eric  Railroad  Company,  the  cai  l 
having  been  designed  under  the  supervis- 
ion of  Mr.  A.  E.  Mitchell,  superintendenl 
of  motive  power. 

&  ©  © 
When  ii  comes  to  question  relating  to 
the  interchange  of  cars  and  the  charging 
ol  repairs  necessary  when  cars  are  away 
from  home,  there  is  not  always  the  dis- 
play of  integrity  and  strict  honesty  be- 
tween railroad  and  railroad  that  would 
prevail  between  man  and  man.  There  is 
a  very  strong  tendency  among  the  men 
in  charge  of  cars  to  try  and  gel  the  better 
of  other  roads  whenever  opportunity 
offers.  In  this  connection  it  is  pleasant 
to  relate  that  the  Boston  &  Albany  people- 
do  not  charge  for  the  items  credited  on 
repair  cards  when  it  is  decided  to  destroy 
the  car.  Old  cars  that  have  outlived 
their  usefulness,  when  sent  on  a  long 
journey,  generally  come  back  plastered 
over  with  defect  cards,  and  very  few 
roads  have  the  justice  to  acknowledge 
that  the  car,  and  not  the  usage  given  it. 
was  responsible  for  the  defects. 

$    •    i 

The  First  Sleeping  Berths  in  Cars. 

An  interesting  bit  of  history  is  con- 
tained in  the  statement  that  the  first  prac- 
tical and  successful  effort  to  use  a  folding 
berth  in  a  car,  was  made  by  Mr.  C.  A. 
Smith,  the  well-known  master  car-builder. 
They  were  put  in  the  short  cabooses  men- 
tioned in  the  May  issue  of  this  paper,  with 
the  purpose  in  view  of  letting  a  little  com- 
fort into  the  lives  of  the  train  crews,  who 
at  that  time  had  no  adequate  accommoda- 
tions, simply  a  place  in  which  to  be  pro- 
tected from  the  elements,  and  devoid  of 
anything  likely  to  mitigate  the  hardships 
of  railroading  of  those  days  of  1854. 

These  berths  were  hinged  to  the  side  of 
the  car  and  folded  up  to  same  when  not 
required  for  use.  the  same  as  is  done  to- 
day, differing  only  in  the  details  and  finish 
from  the  present  sleeping-car  practice, 
which  they  ante-date  a  sufficient  length  of 
tune  to  justify  the  claim  for  originality. 
The  idea  was  not  thought  to  have  any 
commercial  value,  as  sleeping  cars  were 
unheard  of  at  that  time,  and  it  was  there- 
fore not  patented  by  Master  Car  Builder 
Smith. 

&    $    i 

Fuel  Economy  and  Wind. 

BY    GEO.    S.    HODC1NS. 

(Canadian  Pacific  Railway,  Windsor.  Ont.) 
If  an  everyday  railway  traveler  were 
taken  to  the  front  of  an  American  locomo- 
tive, and  there  asked  to  indicate  the  posi- 
tion which  the  signal  flags,  carried  on  the 
buffer  beam,  would  assume  when  the  en- 
gine was  in  swift  motion  ahead,  he  would 
probably  answer  that  the  (lag  would  fly 
with  the  wind,  and  parallel  to  the  line  of 
rails,  as  the  engine  advanced.     This   an- 


swer would  bi    im  "i  my  engineer 

,  ould   tell   him.      1  hi    Hag   really   M 
such  a  position  as  to  maki   an  acute  angle 

with  the  In motion.     It  turns  slightly 

to  vards  an  "at  ross  track  '  po  ii  ion,  0  that 

ii  it  had  u] it    1    tai  01   letter,    uch  de 

vice  Id  l»'   :een  bj   i b  u  1  vei 

ing  iq the  trad      ■• listam  <   ahead, 

and  wati  hing  the  appi  1  >a<  h  1  >l  thi 
The  reason  foi  this  midway  or  quartet 
position  ol  the  signal  is,  that  as  the  en 
gine  in  hi  al<  mg  the  ail  whii  h  strikes 
the  smokebox  is  driven  oul  al  each  side 
so  rapidly  and  violently  as  to  blow  the 
flag  a  little     idewa)   .  and  the  faster  the 


weight,    at  .    that 

each    0  the    bitter    with    the 

will   prob- 
ably em  ounti  1   as  nearlj    a     may  be  the 

,  that 
factor  being  nt,  may  be 
disregarded  1  ation 
altogether.  It  is  impossible. 
to  tabulate  the  wind  resistance,  the  1 
of  rain,  sleet  and  snow,  and  all  the  many 
mini  ir  diffen  ni  •  .-.  hti  h  affei  I  eai  b  trip. 
1  he  nature  .,1  1 1  [1  mauds  that  any 
el  of  figures  representing  locomotive 
performance  shall  be  made  up  by  a  series 
promises  and  averages  which  are 


1    \l   1.  1  Alt.  ERIE  TRAIN". 


speed,  the  more  across-track  the  position 
of  the  signal.  The  pressure  of  the  atmos- 
phere against  a  moving  tram  is  thus 
made  apparent  by  the  fluttering  bit  of 
bunting  at  the  front. 

In  these  days,  when  the  important  ques- 
tion of  fuel  economy  is  engaging  the  at- 
tention of  railways  all  over  this  continent 
the  consideration  of  the  air  pressure  upon 
a  train  is  bound  to  be  a  factor  in  the  prob- 
lem. It  may.  however,  be  contended 
that  taking  two  or  three  engineers,  with 
engines  of  similar  construction,  and  ap- 
proximately in  equally  good  condition, 
engaged     in    pulling    trains     of    average 


as  fair  to  each  one  concerned  as  human 
ingenuity  can  suggest.  In  practice  we 
that  the  effects  0!  varying  weather 
on  the  performance  of  an  engine  are  so 
puzzling  and  complicated  as  to  be  be- 
yond  our  present  skill,  and.  in  fact,  these 
-  are  never  closely  analyzed,  and 
the  results  tabulated  at  the  end  of  the 
month  are  consequently  only  approxi- 
mations to  the  actual  truth.  There  is. 
however,  one  aspect  of  wind  resistance 
which  might  with  perfect  fairness  be  in- 
troduced, and  one  which  may  possibly  be 
capable  of  a  satisfactory  adjustment  on 
the  performance  sheet. 
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The  "Pall  Mall  Magazine''  tor  March 
popular  explanation  of  the  different 
uoti\  es,  and  the  relath  e 
performance  ol  most  ol  the  modern  ex- 
press engines  used  in  great  Britain,  from 
the  pen  of  -Mr.  Herbert  Russell.  One 
point  brought  out  by  the  writer  is  worthy 
of  note.  He  explains  why  it  is  that  the 
"red-racers"  ol'  the  Midland  are  able,  with 
boiler  pressure,  cylinder  capacity,  wheel 
dimensions,  road  gradients  and  train 
weight  all,  as  nearly  as  can  be,  equal  to 
those  of  the  Great  Western,  yet  can  and 
do  beat  the  Swindon  machines.  We  are 
informed    that    the    Midland    drivers    re- 


motion,  troni  a  hardly  perceptible  breeze 
up  to  a  hurricane.  File  pressure  lor  a 
pleasant  breeze  oi,  say,  15  miles  per  hour 
is  given  at  1.107  pounds.  An  engine  mov- 
ing through  tranquil  air  at  that  rate 
would,  of  course,  encounter  that  pressure. 
If  it  moved  at  that  rate,  and  the  breeze 
blowing  at  the  same  time,  but  in  an 
opposite  direction,  the  total  pressure 
would  be  equal  to  that  of  a  high  wind 
upon  a  stationary  object,  viz.,  4.428 
pounds  per  square  foot.  The  perform- 
ance of  an  engine  moving  at  15  miles  per 
hour  against  a  breeze  of  15  miles  per  hour, 
w    did    approximately    parallel    the    per- 
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ceive  a  premium  for  keeping  time.  As  a 
Midland  man  expressed  it:  "Be  in  to  the 
minute,  and  blow  the  expense,  is  our 
orders."  On  the  Great  Western  Railway 
the 'drivers  receive  a  premium  for  econ- 
omy of  coal  and  oil.  Without  criticising 
the  policy  of  either  company,  the  result 
is  plain.  It  is,  however,  quite  safe  to  say 
that  nearly  every  railway  company  on 
this  continent  would  prefer  the  happy 
union   of  the   good   points   in   both    sys- 

Molesworth,  in  his  "Pocketbook  of 
Engineering  Formulae."  gives  the  pres- 
sure per  square  foot   produced  by  air  in 


formance  of  the  same  engine  moving  30 
miles  per  hour  in  tranquil  air.  It  is  easy 
to  see  that,  though  this  is  a  rough  cal- 
culation and  does  not  take  into  considera- 
tion all  the  conditions,  strains  and  stresses 
incident  to  accelerated  speed,  it  yet  offers, 
as  our  clerical  friends  might  say,  much 
food  for  thought. 

In  trying  to  justly  estimate  the  "per- 
sonal equation"  of  the  occupants  of  the 
cab.  and  especially  that  of  the  engineer, 
his  desire,  or  the  reverse,  in  regard  to 
unking  up  time,  might  fairly  be  con- 
sidered. If  a  man  gets  hold  of  a  train 
fifteen  or  twenty  minutes  late,  and  "goes 


in  on  time,"  even  though  the  air  be  quite 
tranquil,  he  has  greatly  increased  the 
wind  resistance  of  his  train.  He  has,  in 
fa<  1.  artificially  created  a  wind  storm,  with 
which  he  battles.  If  he  does  so  at  the 
desire  of  the  company  he  serves,  in  these 
days  of  keen  competition,  it  is  beyond 
human  nature  for  him  not  to  feel  himself 
a  little  superior  to  a  man  who  takes  hold 
of  a  late  train  and  brings  it  in  late  at  the 
terminus.  It  is  not  necessary  for  a  com- 
pany to  give  premiums  for  time-making. 
If  it  can  be  so  managed  that  the  man  who 
makes  up  time  will  receive  credit  for  it 
on  the  performance  sheet,  he  will  feel  well 
paid  for  his  trouble.  The  man  who  makes 
up  time  has  certainly  burned  more  coal, 
but  he  has  done  more  work  with  it  than 
the  strictly  scheduled  time  runner.  He 
does  not  always  have  this  extra  work  con- 
sidered, and  at  the  end  of  the  month  his 
fuel  consumption  is  higher  than  that  of 
the  other.  The  maker-up  of  time,  there- 
fore, appears  to  be  the  more  extravagant 
man  of  the  two,  while  the  real  fact  may  be 
otherwise. 

A  run  of  120  miles,  done  in  three  hours, 
with  five  passenger  coaches,  means  an 
average  speed  of  40  miles  per  hour,  and 
the  total  car  mileage  for  the  run  is  600 
If  this  trip  be  made,  as  occasion  demands, 
in  two  hours  and  forty  minutes,  it  means 
that  the  speed  has  increased  to  45  miles 
per  hour,  twenty  minutes  have  been  made 
up,  and  more  coal  has  been  burned.  The 
car  mileage  for  the  trip  is  in  each  case 
exactly  600.  Now,  the  car  mileage  divided 
into  the  coal  consumed,  would  show  that 
the  man  who,  when  late,  kept  late,  was  the 
more  economical  of  the  two,  and  so  he 
most  undoubtedly  is,  when  these  con- 
siderations alone  rule.  If,  however,  we 
consider  car  mileage  not  by  the  trip,  for 
then  it  is  constant  and  definite,  or  as  a 
monthly  total,  but  look  at  the  car  mileage 
made  per  hour  by  these  two  men,  we  will 
see  that  the  man  who  made  up  time  has 
made  225  car  miles  per  hour,  while  the 
other  has  only  made  200.  The  car  mile- 
age per  hour  being  used  as  the  divisor, 
and  the  amount  of  the  monthly  coal  pile 
which  each  has  to  account  for  as  the  divi- 
dend, then  it  is  evident  that  the  man  who 
burned  more  coal  in  doing  useful  work 
has  the  larger  car  mileage  per  hour  to 
offset  the  performance  of  his  slower  friend. 
It  is  not  possible  for  either  to  have,  with 
same  cars,  and  on  same  division,  any 
difference  in  the  car  miles  per  trip;  but 
when  the  car  mileage  per  hour  is  taken,  it 
may  be  found  to  vary  directly  as  the  coal 
consumption,  and  to  be  a  fairly  workable 
and  just  method  of  estimating  perfor- 
mance. There  is,  no  doubt,  an  equation 
subsisting  between  work  done  and  coal 
burned,  for  similar  trains,  engines  and 
divisions.  The  simple  car  mileage  used 
in  total  does  not  altogether  appear  to 
satisfy  the  terms  of  that  equation;  but 
car  mileage  per  hour,  divided  into  total 
coal  consumed,  and  tabulated  in  an  extra 
column  on  the  performance  sheet,  might 
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be  somewhat  more  equitable  and  satisfac- 
tory, where  nearly  similar  condition 
vail. 

@  §  ® 

Air-DHven  Buffing  Tools. 

At  the  West  Detroit  shops  of  the  Michi- 
gan Central  Railroad,  they  have  fitted  up 
an  old  hoisting  engine  that  had  lain 
around  rusting  for  years,  into  a  motor  for 
the  buffing  tools  for  cleaning  and  polish 
ing  all  bright  metal  coach  trimmings. 
The  cleaning  plant  is  several  hundred  feet 
away  from  the  steam  supply,  and  owing 


The  Beginning  of  Organized  Wrecking 
Service. 

i  ii<   birth  of  wi 
railroads,  that  is.  spi  cial  en  v       el  apart 

for  tli<-  put  i handling  and  i  ; 

up  wrei  i      dati     fi the  year  1J865  on  the 

1  rii  load.  Mr.  C.  A,  Smith,  who  was  at 
thai  time  the  ma  tei  cat  builder  of  the 
Erie  system,  i-  the  authoi  ol  the  move 
looking  to  a  more  complete  and  satis- 
factory dispo  a!  ol  the  problem  arising 
from  wrecked  equipment. 

A  reliable  man  was  a]. point,  ,1  to  supc  i 
i  i   i    a  gang  of  laborers  of  his  own  choos- 
ing, and  a  car  was  buill  for  their  con 
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to  this  fact  it  was  decided  to  use  air  for 
the  motive  power  to  drive  the  tools.  The 
air  supply  is  abundant  at  ioo  pounds  pres- 
sure, and  since  the  engine  requires  but  15 
pounds  to  handle  the  buffers,  some 
cabinet  shop  tools  are  to  be  installed  at 
a  convenient  point  near  the  engine  to  get 
the  benefit  of  the  reserve  power.  A  de- 
lightfully cool  atmosphere  results  from 
the  exhaust  of  the  engine,  which  fact  helps 
to  make  friends  and  find  openings  for 
the  introduction  of  the  new  power  for 
summer  uses  at  points  remote  or  near  to 
the  steam  boilers,  saving  shafting,  pul- 
leys, couplings  and  hangers. 


ence,  furnished  with  bunks  and  stoves. 
and  equipped  with  wrecking  apparatus 
comprising  switch  ropes,  jacks,  wrenches. 
axes,  hammers,  etc.  The  present  system, 
copied  from  this,  is  hardly  more  complete 
or  efficient  than  the  one  of  thirty-two 
years  ago:  may  get  out  a  little  sooner,  but 
do  no  better  work  aside  from  that. 


The  practice  has  hitherto  been  universal 
in  Europe  of  keeping  one  crew  upon 
locomotives,  but  now  the  "pooling"  fever 
has  reached  England  and  the  enginemen 
are  by  no  means  pleased  with  the  idea. 


Car  Wheel  Chock. 

The   annexed  engraving  shows  a  new 

form   ol    1  ar   wheel   chock   invented   and 

ted  by   Mr.   C.   Wilhelmscn,   round- 

man  Illinois  Central   Railroad, 

Jackson 

i:  is  designed  to  do  away  with 
iresent  form  of  cumbersome  and  ex- 
usual  ly  erected  to  catch 

I  the  end  of  the  track.  It  is  a  very 
simple;  device  and  consists  of  a  pair  of 
jaws  placed   upon   the  track.     When  the 

inters  the  jaws,  the  latter  act  auto- 

I I  ly,   positively   gripping  the   wheel 
h  a  manner  that  the  movement  is 

checked  and  the  wheel  anchored  to  the 
rail. 

The  inventor,  writing  to  us  about  the 
car  chock,  says  that  it  has  been  invented 


CAR    WHEEL    CHOCK. 

specially  for  terminal  stations,  side  tracks, 
transfer  boat  tracks  and  inclines.  When 
a  car  gets  onto  the  chock,  the  large  jaws 
close  on  the  wheels  and  the  smaller  ones 
arc  spread  by  the  wheels  and  catch  the 
rail  under  the  head.  It  does  not  need  to 
be  fastened,  as  it  holds  onto  the  rails  when 
cars  are  run  onto  them.  It  seems  to  be 
a  useful  device  and  will,  no  doubt,  in  time 
become  a  substitute  for  the  existing  car 
appliances. 


In  a  French  contemporary,  M.  Levat  re- 
commends the  use  of  carbolic  acid  for 
tempering  steel  tools.  In  testing  two  cold 
chisels,  he  tempered  one  in  water,  the 
other  in  a  solution  of  carbolic  acid,  after 
both  had  been  heated  to  a  cherry  red. 
The  chisels  were  set  to  work  on  extra 
hard  wrought  iron.  The  one  tempered  in 
water  became  notched  after  a  short  time, 
the  one  tempered  in  carbolic  acid  re- 
mained perfectly  intact.  The  second  test 
was  made  with  two  puddle  steel  bars, 
which  were  heated  to  white  heat  and  tem- 
pered in  water  and  carbolic  acid  respec- 
tively. The  bar  tempered  in  carbolic  acid 
showed  a  much  finer  fracture,  which  re- 
flected like  a  mirror  when  filed.  The  car- 
bon contents  were  not  increased,  but  in  the 
bending  test  the  bar  tempered  in  carbolic 
acid  showed  more  elasticity  and  pliability 
than  the  other,  while  its  hardness  made  it 
most  suitable  for  tools. 
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Personal  Changes. 

With  this  issue,  Mr.  John  A.  Hill,  who 
was  the  first  editor  of  the  paper,  severs 
his  connection  with  "Locomotive  Engi- 
neering" to  become  President  and 
Treasurer  of  the  "American  Machin- 
ist." This  change  leaves  Mr.  Angus  Sin- 
clair sole  proprietor  of  the  paper,  and  for 
business  convenience  it  has  been  incorpo- 
rated into  a  joint  stock  company,  called 
the  "Angus  Sinclair  Company." 

We  are  pleased  to  announce  that  al- 
though Mr.  John  A.  Hill  severs  his  busi- 
ness relations  with  the  paper,  that  his 
versatile  writings  will  still  grace  our  col- 
umns. In  inspiring  writing  on  mechanical 
subjects  with  alluring  interest,  Mr.  Hill  is 
second  to  no  man  who  has  ever  put  his 
pen  to  paper,  with  perhaps  the  exception 
of  Mr.  James  W.  See,  who  wrote  "Chor- 
dal's  Letter-"  years  ago.  It  is  therefore 
very  gratifying  to  know  that  the  reading 
columns  of  "Locomotive  Engineering" 
will  not  suffer  from  the  change. 

An  addition  to  our  editorial  staff  has 
been  made  by  Mr.  Fred.  H.  Colvin,  for 
several  years  editor  of  "Machinery,"  join- 
ing our  force.  Mr.  Colvin  is  a  young  man 
with  a  great  deal  of  engineering  and  some 
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editorial  experience,  and  we  feel  safe  in 

promising   that   his  work   will   add   con- 

rably  to  the  interest  of  the  paper. 

§    s    $ 

For  Auld  Lang  Syne. 

With  this,  the  June  issue  of  "Locomo 
tive  Engineering,"  I  shall  retire  from 
active  participation  in  its  affairs.  In  doing 
so  I  wish  to  express  my  regard  for  our 
readers  and  gratification  for  their  friend- 
ship and  sympathy  in  the  past. 

I  was  the  first  editor  of  the  paper  and 
for  four  years  its  only  one.  For  the  past 
six  years  my  associate  and  myself  have 
worked  together  in  harmony  and  re- 
ceived that  hearty  support  always  given  to 
earnest  efforts  in  the  right  direction. 

I  am  proud  to  believe  that  "Locomo 
tive  Engineering"  has  done  much  good 
to  the  men  in  the  mechanical  departments 
of  our  railroads  and  helped  to  make  them, 
as  a  class,  greater  readers  and  students  of 
useful  knowledge  than  they  were  ten  years 
ago. 

The  business  has  grown  wonderfully, 
and  is  now  of  such  a  magnitude  as  to  be 
better  handled  by  an  incorporated  com- 
pany than  by  individuals,  and  the  "Angus 
Sinclair  Company"  will  carry  on  the  busi- 
ness, with  Mr.  Sinclair  at  its  head. 

For  the  past  year  and  a  half  most  of 
my  time  has  been  occupied  in  the  active 
management  and  treasurership  of  the 
American  Machinist  Publishing  Company, 
of  which  Sinclair  &  Hill  were  the  princi- 
pal stockholders.  I  shall  hereafter  devote 
all  of  my  time  and  such  abilities  as  I  may 
have  to  the  management  of  the  "American 
Machinist,"  having  assumed  the  office  01 
President  and  Treasurer. 

One  of  the  pleasantest  recollections  of 
my  connection  with  the  paper  has  been, 
and  always  will  be,  the  kindly  reception  of 
articles  by  "John  Alexander"  and  "Skin- 
ney  Skeevers,"  that  I  may  as  well  now  con- 
fess to  writing.  This  pleasure  I  do  not 
intend  to  entirely  forego  and  hope  to  ac- 
casionally  speak  to  the  "Locomotive- 
Engineering"  readers  again  through  that 
channel. 

In  the  hands  of  Mr.  Sinclair  and  his 
associates  I  feel  that  the  destinies  of  my 
child,  "Locomotive  Engineering,"  will  be 
safe  and  I  bespeak  for  them  the  good-will, 
support  and  encouragement  always  ac- 
corded me  by  my  old  dear  friends  and 
companions  of  the  footboard  and  shop — 
"the  boys." 

John  A.  Hill. 


Steam-Jacketed  Cylinders. 

It  is  wonderful  the  amount  of  effort  and 
ingenious  labor  there  are  devoted  to  try- 
ing to  do  things  that  are  proven  to  be 
impracticable.  A  locomotive  is  a  pecu- 
liarly inconvenient  engine  to  change  from 
its  ordinarily  wasteful  habits,  and  nearly 
every  invention  conceived  for  improving 
the  engine  has  been  tried,  but  there  are 
some  conspicuous  sources  of  heat  loss 
that  seem  beyond  remedy.  The  efficiency 
of  all  steam  engines  is  seriously  dimin- 
ished by  the  condensation  of  steam  in  the 
cylinders,  and  the  locomotive  appears  to 
stand  near  the  head  of  the  list  as  a 
delinquent  from  this  habit.  The  attempts 
to  provide  a  remedy  for  locomotive 
cylinder  condensation  have  been  very  nu- 
merous, but  failures  do  not  seem  to  deter 
new  soldiers  of  invention  from  throwing 
their  labors  into  this  breach  of  certain 
failure. 

Considering  the  magnitude  of  the  loss 
of  heat  due  to  condensation  and  re-evapo- 
ration in  the  cylinders  of  a  locomotive, 
it  is  not  surprising  that  many  of  the  best 
engineers  and  inventors  have  labored  to 
devise  a  preventative.  With  slow  moving 
low  pressure  engines  the  loss  from 
cylinder  condensation  is  so  great  that 
James  Watt,  the  famous  engineer,  calcu- 
lated that  three-quarters  of  the  steam  was 
wasted  by  this  cause.  The  fact  is  well  es- 
tablished that  from  20  to  30  per  cent,  of  the 
steam  which  passes  through  the  dry  pipe 
to  the  cylinders  of  locomotives  becomes 
watery  vapor  before  doing  any  work  upon 
the  piston,  and  it  is  then  incapable  of  do- 
ing work  unless  more  heat  is  given  it. 
The  cylinder  condensation  of  some  en- 
gines of  bad  design  is  as  high  as  50  per 
cent.  During  the  stroke  the  inert  vapor 
mixes  with  the  steam,  and  when  release 
takes  place  and  the  reduced  pressure  oc- 
curs the  vapor  flashes  back  into  steam, 
increasing  the  volume  to  be  exhausted, 
and  therefore  increasing  the  back  pressure. 
That  looks  like  a  sort  of  far-fetched  the- 
ory, but  its  truth  has  been  established  by 
too  many  carefully  conducted  experiments 
to  be  gainsaid.  It  is  then  no  wonder  that 
inventors  have  striven  to  devise  some 
means  to  keep  the  cylinders  as  hot  as  the 
ii, coming  steam. 

The  most  common  attempt  at  prevent- 
ing cylinder  condensation  has  been  by 
means  of  steam  jackets,  which  have  been 
fairly  successful  when  applied  to  station- 
ary engines.  The  most  common  form  of 
steam  jacket  is  a  hollow  casing  around  the 
cylinder  into  which  live  steam  from  the 
boiler  is  introduced  with  the  object  of 
keeping  the  walls  of  the  cylinder  hot. 
When  properly  applied  this  has  worked 
pretty  well  and  has  no  doubt  saved  steam, 
but  in  some  cases  the  reverse  of  saving 
has  been  the  result.  Unless  the  jacket  is 
promptly  and  regularly  drained  of  the 
water  of  condensation,  instead  of  a  heat 
server  it  becomes  a  condenser  which  in- 
creases the  chilling  effects  within  the  cy- 
linder.    The  history  of  steam  engine  prac- 
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ticc  tells  of  many  cases  where  iteam  jac- 
keted cylinders  have  acted  as  condei 
instead  of  heaters,  with  very  disastrou 
effects  on  the  c<  hi  sumption  ol  coal;  bul  il 
was  the  fashion  at  one  time  to  consider 
that  the  team  jacket  must  per  se  effect 
saving  of  heat  and  very  little  investigation 
was  made  to  ascertain  its  real  action.  In 
climbing  over  a  very  extensive  grade,  the 
knowledge  came  to  most  engineers  that 
steam-jacketing  was  an  arrangement 
worthy  of  careful  watching  and  there  are 
now  few  steam  users  that  employ  this  cy- 
linder attachment  without  trying  the  dif- 
ference in  performance  when  the  jacket 
filled  with  air  and  then  with  steam. 

When  the  recess  between  the  casing  and 
the  cylinder  is  kept  filled  with  dry  steam 
there  is  no  doubt  that  it  not  only  pre- 
vents initial  condensation — that  is,  the  con 
densation  that  results  from  the  steam 
entering  a  body  colder  than  itself — but  it 
restrains  the  condensation  due  to  the  loss 
of  heat  resulting  from  the  steam  doing 
the  work  of  pushing  the  piston.  It  might 
appear  that  taking  steam  out  of  the  boiler 
to  maintain  the  cylinder  hot  would  be  a 
process  of  robbing  Peter  to  pay  Paul,  but 
in  this  case  a  big  discount  is  made.  Ten 
per  cent,  is  made  to  pay  two  or  three 
times  its  face  value. 

Where  steam-jacketing  is  successfully 
followed,  the  water  of  condensation  in  the 
jacket  is  invariably  returned  to  the  boiler 
carrying  its  remaining  heat  to  the  source 
of  steam  generation. 

Steam  jacketing  has  been  applied  a 
great  many  times  to  the  cylinders  of  loco- 
motives, but  so  far  as  we  can  ascertain, 
no  saving  has  resulted,  and  in  most  cases 
there  was  absolute  loss.  The  subject  has 
received  new  life  lately  by  the  increasing 
number  of  compound  locomotives  in  use. 
When  compound  locomotives  first  began 
to  come  into  service  Mr.  Alexander  Bo- 
rondine,  an  eminent  Russian  locomotive 
engineer,  made  a  series  of  tests  to  ascer- 
tain the  effect  of  steam-jacketing  of  the 
cylinders.  At  first  the  engine  was  jacked 
up  in  the  shop  and  a  brake  applied  to  pro- 
duce the  necessary  resistance.  In  these 
tests  he  found  that  jacketing  effected  a 
saving  of  from  16  to  13  per  cent.  But 
when  the  same  engine  was  put  into  road 
service  the  saving  disappeared  and  loss 
of  efficiency  instead  of  gain  intervened. 
This  the  experimenter  attributed  to  the 
water  of  condensation  not  being  properly 
drained  converting  the  jacket  recess  into 
a  veritable  condenser. 

That  is  the  difficulty  which  has  been 
found  insurmountable.  If  there  is  diffi- 
culty in  properly  draining  the  jackets  of 
stationary  and  marine  engines,  the  loco- 
motive becomes  almost  hopeless.  Many 
experimenters  in  this  line  of  improvement 
were  in  the  field  before  Mr.  Borondine 
and  others  have  followed  him  with  the 
same  discouraging  result.  The  imprac- 
ticability of  draining  the  steam  jacket  re- 
cess to  keep  up  with  the  turning  of  steam 
into  water  has   converted   expected   gain 


into  loss.     Thus  a  source  of  steam-saving 
that  can  be  applied  to  stationary  and  ma- 
il the 
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Our  Express  Trains  and  Locomotives. 

The  leading  cities  on  the  American 
Continent  had  no  soom  1  bi  1  n  connected 
ner  with  the  iron  screws  of  rail- 
roads than  a  del  1S1  i"i  the  run- 
ning of  express  trains  that  would  trans- 
port passengers  from  city  to  city  in  the 
least  possible  time.  The  dream  of  the 
early  advocates  of  the  steam  engine  as 
the  means  of  motive  power  on  land  trans- 
portation was,  that  it  would  be  capable  ol 
doubling  the  speed  made  by  stage  coaches, 
and  that  its  use  would  enable  travelers  to 
go  from  place  to  place  at  the  unparalleled 
speed  of  fifteen  miles  an  hour.  When  re- 
ports of  actual  performances  began  to 
reach  the  ears  of  the  people,  and  repu- 
table reports  were  made  that  certain  trains 
had  been  run  at  a  speed  of  thirty  miles 
an  hour,  the  ambition  of  the  traveling 
public  kept  more  than  pace  with  the  prog- 
ress made,  and  it  was  not  long  before  the 
demand  arose  that  trains  should  be  run 
at  a  mile  a  minute.  Those  were  the  days 
vhen  the  gospel  of  mechanical  marvels 
found  many  converts,  the  days  when  the 
conviction  abounded  that  the  resources  of 
American  engineers  were  equal  to  the 
difficulties  of  overcoming  all  physical  and 
natural  obstacles,  and  that  the  moving 
of  the  fixed  stars,  even,  was  within  the 
control  of  that  newly  harnessed  marvel, 
the  potency  that  comes  from  the  force  of 
expanding  steam. 

It  is  now  over  one  hundred  years  since 
Oliver  Evans,  the  inventor  of  the  high- 
pressure,  high-speed  steam  engine,  pre- 
dicted that  the  time  would  come  when 
his  engine  would  enable  people  to  travel 
so  fast,  that  they  would  leave  Washing- 
ton after  breakfast  and  pass  over  the  230 
miles  in  time  to  sup  in  New  York.  Most 
people  regarded  this  as  the  ideas  of  an 
impractical  visionary,  but  the  first  link 
joining  important  cities  by  railroad  had 
no  sooner  been  built  than  the  people  be- 
gan to  demand  that  Evans'  ideas  of  train 
speed  should  be  doubled. 

A  significant  circumstance  in  connec- 
tion with  that  demand  was,  that  the  loco- 
motive was  always  kept  equal  to  any  speed 
requirements  put  upon  it.  The  only  ob- 
stacles to  running  trains  at  modern  speeds 
fifty  years  ago  were  the  weakness  of  the 
track,  which  could  not  safely  resist  the 
shocks  of  sixty  miles  an  hour  speed:  the 
want  of  signals  to  guard  points  where 
trains  might  be  found  unexpectedly,  and 
the  absence  of  efficient  means  of  stopping 
the  trains. 

The  early  locomotive  designers  made 
the  mistake  that  the  size  of  driving 
wheels  was  the  element  that  controlled  the 
capacity  for  fast  running,  and  under  this 
delusion  many  locomotives  were  built 
during  the  second  decade  of  the  railroad 


era  which  had  a  single  pair  of  driving 
wheels  from  6  to  7  feet  in  diameter.  About 
1850  there  was  an  active  agitation  in  favor 
of  running  trains  that  would  make  a 
running  speed  approaching  a  mile  a  min- 
ute, but  the  movement  in  that  direction 
was  short-lived.  That  was  the  period 
when  the  truth  first  dawned  upon  railroad 
managers  and  master  mechanics  that  fast 
running  and  the  pulling  of  a  paying  train 
did  not  go  together.  One  side  also 
learned  that  not  the  size  of  driving  wheels, 
but  the  size  of  boiler  was  the  element 
which  made  continuous  high  speed  pos- 
sible. This  was  a  lesson  of  practical  en- 
gineering early  learned  and  never  for- 
gotten. Its  influence  was  exerted  in 
favor  of  large  boilers  in  proportion  to 
cylinder  capacity.  At  the  same  time,  the 
truth  became  recognized,  that  an  engine 
with  a  pair  of  coupled  driving  wheels 
about  5  feet  diameter  could  out-distance 
the  inert  engines  with  2  feet  larger  driv- 
ing wheels  in  the  general  train  service, 
that  called  for  stopping  and  starting  every 
twenty  miles  at  the  least. 

This  brought  into  favor  the  "Amer- 
ican" eight-wheel  engine,  which  was 
equally  well  suited  for  all  kinds  of  train 
service,  and  was  the  best  all-round  en- 
gine the  railroad  world  has  ever  seen. 
Although  special  forms,  such  as  ten- 
wheelers,  moguls,  consolidations  and 
other  types  of  locomotives  have  been 
largely  introduced  within  the  last  ten 
years,  the  eight-wheel  engine  is  still 
greatly  in  the  majority,  and  has  no  rival, 
within  its  capacity,  for  comfort  and  effi- 
ciency. 

The  "Stourbridge  Lion,"  the  first  loco- 
motive to  turn  a  wheel  upon  an  American 
railroad,  had  not  been  imported  ten  years, 
when  more  efficient  engines  were  in  use 
that  were  reported  to  run  at  a  mile  a  min- 
ute speed  with  a  light  load.  That  was 
a  velocity  that  caught  the  popular  imagi- 
nation, and  that  was  the  speed  that  the 
traveling  public  have  ever  since  de- 
manded of  railroad  companies.  While  the 
demand  has  been  made  persistently 
enough,  those  who  wished  to  enjoy  the 
luxury  of  excessively  fast  travel  have 
never  displayed  an  inclination  to  pay  for 
the  extra  expense  incurred  in  moving 
trains  at  the  velocity  desired:  and  so  the 
railroad  managers,  past  and  present,  con- 
tented themselves  by  running  trains  at  the 
speed  which  produced  the  best  revenue. 
Since  railroad  companies  have  demon- 
strated that  they  could  run  paying  loads  at 
a  speed  over  60  miles  an  hour,  the  public 
demand  has  crept  up  in  favor  of  100  miles 
an  hour  pace:  but  the  inclination  to  pay 
for  the  cost  of  the  long-demanded  60 
miles  an  hour  speed  has  made  very  small 
progress. 

On  our  leading  lines,  locomotives. 
track,  train  protection  and  stopping  power 
are  all  sufficiently  perfected  to  enable  the 
railroad  companies  to  run  trains  at  an 
average  speed  of  60  miles  between  start- 
ing and  finishing  points:  but  the  men  in 
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charge  receive  no  encouragement  to  en- 
gage in  any  such  enterprise.  It  is  so 
difficult  to  get  passengers  to  pay  the  small 
extra  charge  on  limited  trains  that  cover 
long  distances  at  a  speed  over  40  miles 
an  hour,  that  there  is  no  use  in  railroad 
managers  demanding  the  extra  sum 
necessary  to  pay  for  60  miles  an  hour 
speed,  for  they  would  not  receive  it.  The 
only  popular  long-distance  train  that  we 
have  with  a  speed  over  50  miles  an  hour 
is  the  Empire  State  Express,  on  the  New 
York  Central,  and  it  is  an  exceptional 
train,  as  it  runs  between  two  great  cities 
through  the  most  densely  populated  dis- 
trict in  America. 

When  passenger  trains  began  to  be  run 
over  the  weak  track  of  the  pioneer  period, 
the  average  speed  seldom  exceeded  20 
miles  an  hour,  and  on  most  lines  the 
speed  was  considerably  less.  But  the  ac- 
celeration has  gone  on  steadily,  and  was 
kept  as  high  as  possible  consistent  with 
safety,  until  now  most  of  our  express 
trains  maintain  between  terminals  a  speed 
over  40  miles  an  hour.  The  first  radical 
mechanical  improvement,  which  made 
modern  speeds  possible  and  safe,  was  the 
invention  of  the  Westinghouse  air  brake. 
The  application  of  that  great  invention  to 
trains  put  them  under  control,  and  speeds 
that  previously  would  have  been  invita- 
tions to  disaster  became  perfectly  safe. 

Our  average  express  train  speeds  are 
not  so  high  as  those  in  Great  Britain;  but 
the  weight  of  our  train  loads  is  far  greater, 
which  is  undeniable  testimony  in  favor  of 
the  efficiency  of  our  locomotives.  When 
the  famous  train-racing  between  London 
and  Aberdeen  was  going  on,  two  years 
ago,  the  trains  seldom  reached  a  weight 
of  100  tons,  exclusive  of  the  locomotive. 
When  the  New  York  Central  made  a  test 
to  see  if  their  motive  power  could  equal 
that  of  the  engines  which  pulled  the  trains 
from  London  to  Aberdeen,  they  put  on 
a  train  weighing  175  tons,  and  beat  the 
best  time  made  by  their  foreign  rivals. 
The  ability  to  achieve  this  performance  is 
not  confined  to  the  New  York  Central. 
The  later  types  of  the  Pennsylvania  Rail- 
road passenger  locomotives  are  quite  as 
powerful  as  the  other  road,  and  there  are 
few  first-class  railroads  on  this  continent 
which  do  not  have  locomotives  that  would 
equal  the  performance  of  those  that  made 
the  unparalleled  record  of  pulling  a  train 
of  175  tons  440  miles  at  an  average 
speed  of  64^  miles  between  start  and 
finish.. 

There  is  no  mystery  about  how  our 
locomotives  are  capable  of  hauling  such 
heavy  trains  at  excessive  speed.  The 
largest  passenger  locomotive  in  Europe 
has  about  1,400  square  feet  of  heating  sur- 
face. Our  modern  engines  of  similar 
cylinder  capacity  have  about  2,000  square 
feet  of  heating  surface,  and  grate  area  in 
proportion.  The  boiler  is  the  lung  power 
of  this  fleet  horse,  and  the  race  is  with 
the  engine  that  can  turn  most  water  into 
dry  steam. 


Carrying  Bicycles. 

The  various  State  legislatures  continue 
to  pas's  laws  requiring  railroad  companies 
to  carry  bicycles  free,  and  the  indications 
are  that  these  requirements  will  soon  be- 
come general.  We  do  not  believe  that  a 
sense  of  justice  actuates  any  of  the  poli- 
ticians and  legislatures  who  advocate  the 
passing  of  these  law's,  but  we  believe  also 
that  railroad  companies  have  adopted  a 
very  short-sighted  policy  in  throwing  ob- 
stacles in  the  way  of  bicycles  being  car- 
ried. It  is  safe  to  say  that  every  bicycle 
carried  on  a  train  means  an  extra  fare  to 
the  railroad  company,  and  the  few  com- 
panies that  have  encouraged  the  carrying 
of  bicycles  have  received  substantial  bene- 
fits from  increase  of  travel. 

If  railroad  companies  doing  suburban 
business  would  adopt  a  more  liberal  policy 
towards  bicycle  riders,  they  would  profit 
from  the  same.  It  would  cost  very  little 
to  put  up  houses  at  the  leading  stations, 
where  bicyclers  could  leave  their  wheels 
when  going  to  business  in  the  morning 
and  find  them  safe  on  their  return.  This 
privilege  would  enable  the  wheel  rider  to 
live  farther  from  the  station  without  in- 
convenience, and  the  tendency  would  be 
to  draw  more  patrons  to  the  railroad 
company. 

None  of  the  railways  grant  this  inex- 
pensive favor,  however,  but  the  wiser  and 
craftier  commuters  have  discovered  that 
by  taking  their  wheels  into  the  city  with 
them  every  day,  they  can  get  free  storage 
for  it  at  the  urban  terminus,  and  ride 
home  from'  their  own  station  every  night, 
with  no  more  trouble  to  themselves  than 
if  the  thing  were  done  in  a  simpler  way. 
This  practice  is  rapidly  spreading  in  com- 
muter circles,  and  it  causes  a  vast  amount 
of  wholly  unnecessary  labor  to  the  rail- 
road employes.  Sooner  or  later  the  com- 
panies will  see  that  it  costs  no  more  to 
grant  storage  privileges  in  Lonelyville 
than  in  New  York,  and  then  another  step 
in  the  march  of  progress  will  be  taken. 


Showing  Difference  of  Fuel  Consump= 
tion  of   Locomotives. 

The  Canadian  Pacific  Railway  people 
are  making  a  persistent  and  systematic 
effort  to  reduce  the  fuel  consumption  of 
their  locomotives.  They  have  supplied 
their  enginemen  with  the  best  literature 
they  could  find  concerning  combustion, 
and  they  are  now  pushing  the  men  to  do 
their  best  to  reduce  the  quantity  of  coal 
necessary  in  doing  the  work. 

One  part  of  their  system  consists  of 
making  a  monthly  record  of  the  fuel  con- 
sumption of  engines  on  different  divi- 
sions. Engines  of  the  same  size  and  class 
are  grouped  together,  and  the  best  record 
for  fuel  economy  is  printed  at  the  top  i>i 
the  list,  with  the  name  of  the  engineer  and 
fireman  against  it,  and  the  number  "i 
miles  run  and  the  cost  of  fuel  per  car  mile. 
Against  the  name  of  the  engineer  and 
fireman  of  each  other  engine  is  shown  the 


extra  expense  for  fuel  they  incurred 
above  the  best  record.  In  some  cases  the 
difference  is  so  great  as  to  be  remarkably 
striking.  In  a  list  of  thirteen  engines, 
with  cylinders  18x24  inches,  on  the  To- 
ronto Junction  division,  the  average 
loaded  car  mile  per  month  being  about 
So.ooo,  the  man  having  the  worst  record 
used  $138  worth  more  fuel  than  the  man 
who  made  the  best  record.  Of  course, 
the  engineer  and  firemen  are  not  abso- 
lutely responsible  for  the  extra  consump- 
tion of  coal,  as  the  engine  that  is  in  bad 
order  uses  up  a  great  deal  more  coal  to 
do  a  certain  volume  of  work  than  the  en- 
gine in  good  order,  but  it  is  a  very  fine 
kind  of  an  object  lesson.  It  will  show 
the  company  several  things  besides  the 
advantage  of  having  engineers  and  fire- 
men perform  their  work  carefully  and 
skillfully. 

It  will  demonstrate,  for  one  thing,  the 
poor  policy  of  running  an  engine  that  is 
worn  down  until  valves  and  pistons  leak, 
wheels  are  not  of  the  same  size  and  boiler 
choked  up  with  mud.  An  engine  of  that 
kind  is  a  very  expensive  luxury,  and  the 
sooner  that  railroad  companies  can  be 
shown  clearly  how  much  extra  it  costs  to 
run  engines  in  that  condition,  the  better 
it  will  be  for  those  who  have  money  in- 
vested in  railroad  property. 


Broken  Rail  Joints. 

We  should  like  very  much  to  know  why 
some  railroad  companies  lay  the  rails  on 
their  main  lines  with  broken  joints — that 
is  the  joint  on  one  side  coming  opposite 
the  center  of  the  other  rail.  Where  the 
rails  are  laid  in  this  way  the  cars  receive 
an  oscillatory  motion  which  is  very  dis- 
agreeable. On  stretches  of  track  where 
there  are  many  low  joints  the  oscillation 
of  the  cars  becomes  so  bad  that  walking 
along  the  aisle  is  difficult.  The  cause  of 
this  swaying  motion  is  that  the  wheels  on 
one  side  descend  into  the  joint  depression 
while  those  on  the  opposite  side  are  on 
the  ridge  portion  of  the  rail.  Then  the 
wheels  on  that  side  go  down  into  the 
joint  trough  and  the  others  remain  up. 
This  soon  sets  the  trucks  swaying  and 
they  impart  that  motion  to  the  car.  The 
writer  once  rode  a  long  journey  over  a 
railroad  with  broken  joints  in  the  cabs  of 
Wootten  engines  and  the  pendulous  mo- 
tion was  at  times  alarming  to  one  not 
accustomed  to  riding  in  a  cab  elevated 
eight  feet  above  the  rail.  The  experi- 
ence had  the  effect  of  emphasizing  a 
long  established  dislike  to  broken 
joints. 

The  discomfort  imposed  upon  passen- 
gers by  a  swaying  car  ought  to  be  suffi- 
cient cause  for  condemning  the  broken 
joint  plant,  but  there  must  be  another 
serious  objection  to  it  since  the  swaying 
motion  tends  to  make  the  truck  wheels 
run  with  a  sinuous  motion  that  materially 
increases  the  flange  friction.  This  entails 
greater  train   resistance   and    increase   of 
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fuel  consumption  besides  shortening  the 
life  of  the  wheels. 

The  question  of  broken  rail  joinl 
warmly  discussed  by   sonic   of  the  engi 
neering  societies  years  ago  when  the  pi  ai 
ticc  was  first   introduced.     No  good  rea 
son   was   ever  advanced   in   favor  of  the 
plan   and   we   do   not   think    it    lias    been 
adopted  for  any   better   motivi    than  the 
desire  to  be  odd.     Like  nearly  all   Othei 
oddities  it  is  an  expensive  luxun 


Tight    Pistons    and    Lubricating  Oils. 

A  matter  which  has  received  less  atten- 
tion from  railroad  men  than  its  impor- 
tance deserves  is  the  loss  of  useful  work 
absorbed  by  the  friction  of  piston  rings. 
The  prevailing  idea  about  piston  rings  is 
to  put  all  the  pressure  possible  upon  them, 
so  that  they  will  press  tightly  upon  the 
walls  of  the  cylinder  and  prevent  leakage. 
Too  great  a  price  may  readily  be  paid  for 
this  means  of  preventing  leakage.  The 
sound  process  in  this  regard  ought  to  be 
to  make  the  rings  press  as  lightly  as  pos- 
sible on  the  cylinder  face  consistent  with 
making  a  steam-tight  connection.  We 
believe  that  much  of  the  trouble  caused 
by  cut  cylinders  and  broken  piston  rings 
is  due  to  the  piston  rings  being  fitted  too 
tight. 

A  few  years  ago  Professor  Denton,  of 
the  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  made  a  series  of  careful 
tests  of  the  friction  of  piston  rings,  and 
his  discoveries  ought  to  be  useful  to  other 
engineers.  He  found  that  when  a  piston 
ring  was  set  to  press  upon  the  cylinder 
65  pounds  per  square  inch  that  the  fric- 
tion absorbed  7  per  cent,  of  the  work 
the  engine  was  capable  of  performing 
had  there  been  no  piston  friction. 

The  discoveries  about  the  use  of  lubri- 
cants were  even  of  more  import  to  the 
railroad  officers  who  are  putting  inor- 
dinate pressure  upon  locomotive  engi- 
neers to  use  so  little  valve  oil  that  this 
sort  of  lubricant  is  becoming  more  val- 
uable than  its  weight  in  silver.  Experi- 
ments were  made  feeding  the  cylinder 
with  varying  quantities  of  lubricating  oil, 
and  it  was  found  that  the  friction  steadily 
decreased  with  increase  of  the  lubricant. 
With  half  a  drop  of  oil  per  minute  it  fell 
to  3  per  cent.,  and  with  two  drops  of  oil 
per  minute  the  coefficient  of  friction  fell 
promptly  to  1  per  cent.  Two  drops  per 
minute  were  sufficient,  and  a  greater  sup- 
ply did  not  reduce  the  friction. 

The  tests  were  made  with  a  small  sta- 
tionary engine  running  a  light  load,  and 
do  not  apply  directly  to  locomotive  prac- 
tice; but  valuable  lessons  can  be  learned 
from  them.  The  most  obvious  one  is. 
that  niggardly  use  of  valve  oil  puts  a 
liberal  drain  upon  the  coal  supply.  Pro- 
portionately, coal  costs  more  than  oil. 
and  the  cheaper  article  ought  not  to  be 
saved  at  the  expense  of  the  dearer.  This 
is  largely  done,   nevertheless.     The   rail- 
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i<ii   saving  in  lubricating  oils  is  tread 
inn  on  dangei  ous  grounds. 


A  Magnificent   Hook. 

In  another   column   will   be    found   the 
advertiseuirnl  of  "The  World's  Railway," 
which  we  believe  will  interest  every  1 
of  "Locomotive  Engineering." 

This  book  <  ost  a  large  amount  of 
money,  and  was  destined  to  sell  at  a  very 
high  price.  The  author  spent  a  great  deal 
of  time  in  collecting  the  data  and  verifying 
his  facts,  and  one  of  the  best  mechanical 
artists  in  America  spent  about  two  years 
on  the  engravings. 

Only  one  edition  of  the  book  has  been 
printed,  and  that  has  come  into  the  hands 
of  "Locomotive  Engineering,"  and  will 
be  distributed  to  its  railroad  readers  at 
less  than  half  the  cost  of  the  book  to  the 
printer. 

It  all  came  about  in  this  way:  Mr.  J.  G. 
Pangborn,  who  had  charge  of  the  B.  &  O. 
exhibit  at  the  World's  Fair,  showed  a 
great  deal  of  ability  and  activity  in  get- 
ting originals,  models,  pictures  and  data 
from  all  over  the  world,  of  early  locomo- 
tives and  cars. 

After  the  Fair,  this  great  exhibition  of 
models  and  original  engines  formed  the 
nucleus  of  the  Field  Columbian  Museum, 
devoted  to  transportation  subjects,  now 
located  permanently  in  Chicago.  This 
museum  sent  a  commission  around  the 
world  to  gather  engines,  pictures  and  other 
data  to  make  the  Columbian  Museum  the 
best  in  the  world,  of  its  kind,  which  it  un- 
doubtedly is,  and  all  the  matter  thus 
gathered  was  open  to  the  author  and 
artist  of  this  work  for  all  the  use  to  which 
they  could  put  it. 

The  B.  &  O.  R.  R.,  being  the  origi- 
nators of  the  work,  took  a  great  interest 
in  the  matter— not  because  the  book  re- 
ferred so  much  to  the  B.&O.  road,  because 
it  is  entirely  impartial,  and  gives  credit 
where  it  is  due  the  world  over,  but  be- 
cause a  great  many  of  the  original 
experiments  and  early  developments 
were  carried  on  by  the  B.  &  O. 
The  officers  of  the  road  ordered  an  edi- 
tion of  one  thousand  copies  of  the  book, 
which  they  expected  to  donate,  with  their 
compliments,  to  the  prominent  railroad 
men  in  this  country  and  abroad. 

But  "the  best  laid  plans  of  mice  and 
men  gang  aft  agley";  Mr.  Pangborn  did 
not  return  to  America  from  his  trip 
abroad,  but  remained  in  Russia  for  a  long 
time.  The  printers  got  this  magnificent 
edition  of  the  book  out,  and  the  B.  &  O. 
road  went  in  the  hands  of  a  receiver.  The 
printer  found  himself  in  possession  of  an 
edition  of  a  work  that  cost  him  in  the 
neighborhood  of  $16,000.  for  which  he 
had  not  received  anywhere  near  all  his 
pay;  the  B.  &  O.  road  changed  officials, 
and  a  long  delay  occurred,  which  caused 
the  printer  as  well  to  go  into  the  hands 
of  a  receiver. 


When   these   condn  ur    in   any 
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gain.     "Locomotive    Engineering"    had 
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work,  and  is  going  to   sell   it  to   railroad 
at  a  very  low  price.,  i.  e.,  $7.50  per 
volume,  the  buyer  to  rcss. 

An  edition  de  luxe  of  150  copies,  printed 
on  Japan  hand  made  paper,  -old  al  sight 
for  $25  per  copy.  The  present  edition  of 
one  thousand  is  printed  on  the  finest  plate 
per;  the  size  of  the  page  is  11  x  14 
inches;  there  arc  over  three  hundred  en- 
gravings, one  hundred  and  fifty-four  of 
these  being  in  three  colors  in  neutral 
tints,  hardly  any  two  of  them  the  same. 
The  book  is  bound  in  rough  leather,  gold 
type,  gold  top  and  rough  edges,  and  is 
without  doubt  as  handsome  a  piece  of 
work  as  was  ever  turned  out  of  a  press. 

As  this  is  the  only  edition  printed,  or 
to  be  printed,  there  is  no  doubt  that, 
with  time,  each  one  of  these  books  will 
become  more  and  more  valuable  as  it  be- 
comes more  and  more  rare.  Every  rail- 
road man  who  wants  to  get  the  history  of 
the  development  of  railroads  and  the  pic- 
tuies  of  all  the  experimental  engines  from 
the  start  to  the  present  day.  with  all  the 
facts  and  data  briefly  and  tersely  given, 
cannot  aflford  to  miss  this  opportunity. 

It  is  not  often  that  we  speak  so  strongly 
about  a  book  of  any  kind,  but  this  book 
is  so  valuable,  so  handsome,  and  we  con- 
sider it  so  great  a  bargain  to  readers  of 
"Locomotive  Engineering,"  that  we  can- 
not help  indorsing  it  as  we  do. 

We  do  not  believe  that  any  railroad 
man  can  get  it  for  this  price  and  be  dis- 
appointed. 


BOOK  NOTICES. 

"Hydraulic  Machinery,  with  an  Introduc- 
tion to  Hydraulics."  By  Robert  Gor- 
don Blain.  M.  E.  Spon  &  Chamber- 
lain, 12  Cortlandt  street,  New  York. 
Price  $5. 

This  is  a  book  of  383  pages,  8'/2  x  s'A 
inches,  profusely  illustrated  with  excellent 
engravings  Hydraulic  appliances  are 
coming  so  much  into  use  for  the  transmis- 
sion of  power  in  all  kinds  of  industries, 
that  a  work  relating  to  them,  written  in  a 
clear,  lucid  style  is  certain  to  find  many 
readers.  This  book  certainly  possesses 
these  merits.  It  is  very  comprehensive 
and  appears  to  treat  of  all  kinds  of  hy- 
draulic machinery  in  use.  The  purpose  of 
the  author  was  to  produce  a  book  of 
moderate  price,  containing  really  sound 
information,  couched  in  language  that  or- 
dinary students  and  readers  could  under- 
stand, and  he  has  carried  out  his  purpose 
very  well  indeed.  The  book  is  divided 
into  31  sections,  and  each  one  is  quite  ex- 
haustive of  the  subject  treated.  Among 
the  sections  are  "The  Hydraulic  P 
"Hydraulic  Jack";  "Application-  :  the 
Hydraulic  Press":  "Water  at  Different 
Velocities";    "Measurement    of    Flowing 


446 


LOCOMOTIVE    ENGINEERING. 


Water";  "Jet  Propulsion";  "Turbines"; 
"Hydraulic  Engines";  "Hydraulic  Ma- 
chine Tools";  "Hydraulic  Rams";  and 
others  of  similar  character.  We  can  con- 
scientiously commend  this  book  to 
everyone  interested  in  hydraulic  machin- 
ery 

We  have  received  the  third  part  of 
"Easy  Lessons  in  Mechanical  Drawing 
and  Machine  Design,"  by  J.  G.  A.  Meyer. 
This  number  fully  fulfills  the  promise  of 
the  earlier  numbers  and  carries  the  stu- 
dent along  in  a  fashion  that  will  soon 
make  him  a  draftsman  if  he  practices  the 
teaching  with  sufficient  industry.  Be- 
sides the  figures  and  description  of  meth- 
ods of  drawing,  there  are  data  about 
figuring  certain  mechanical  devices  such 
as  the  diameter  and  speed  of  pulleys,  and 
other  shop  questions.  There  is  a  good 
description  of  the  elevating  slide  rest  with 
taper  attachment,  which  is  very  finely 
illustrated.  Then  there  is  a  section  on 
change  of  gears  for  screw  cutting,  which 
is  very  exhaustive.  Our  readers  will 
probably  remember  that  this  fine  work  is 
being  published  monthly  by  the  Arnold 
Publishing  House,  16  Thomas  street, 
New  York. 


The  Rogers  Locomotive  Works' 
Catalog. 

A  new  illustrated  catalog  has  been  pub- 
lished by  the  Rogers  Locomotive  Works, 
Paterson,  N.  J.  It  is  a  book  of  120  pages, 
8  x  11  inches,  and  contains  a  great  many 
very  finely  produced  engravings  of  the 
locomotives  built  by  the  company,  be- 
sides views  of  the  works  and  a  portrait 
of  Thomas  Rogers,  the  originator.  A 
short  history  of  the  Rogers  Locomo- 
tive Works  is  given,  from  which  readers 
learn  that  the  works  were  established  in 
1831  and  have  been  building  locomotives 
since  1837. 

The  catalog  contains  a  general  descrip- 
tion blank  used  in  giving  dimensions, 
weight  and  other  details  in  the  construc- 
tion and  equipment  of  what  are  called  the 
Rogers  standard  locomotives,  and  a  copy 
of  specifications  for  the  material  used. 
There  is  a  very  handsome  article  on  the 
tractive  power  of  locomotives  prepared, 
if  we  mistake  not,  by  Mr.  M.  N.  Forney. 
The  old  Clark  formula  is  given  for  find- 
ing train  resistance,  which  is  thoroughly 
unreliable  and  entirely  out  of  date.  There 
is  a  table  and  diagram  given  showing  the 
difference  between  boiler  pressure  and  the 
average  effective  pressure  on  the  piston 
for  the  whole  length  of  the  stroke.  That 
table  and  diagram  will  be  found  exceed- 
ingly useful  by  those  who  have  to  cal- 
culate the  hauling  power  of  locomotives 
at  different  speeds.  There  are  a  variety 
of  other  tables  relating  to  dimensions  and 
capacity  of  locomotives  under  different 
conditions,  all  of  which  will  be  very  con- 
venient to  the  railroad  men  fortunate 
enough  to  receive  this  handsome  vol- 
ume. 


Schenectady    Locomotive    Works' 
Catalog. 

A  very  handsome  illustrated  catalog 
lias  been  published  by  the  Schenectady 
Locomotive  Works.  It  is  a  book  of  the 
standard  size,  6x9,  and  contains  224 
pages,  in  which  there  are  about  100  half- 
tone illustrations  of  all  sorts  of  locomo- 
tives built  by  the  works.  They  are  very 
finely  made  engravings,  and  the  book 
looks  exceedingly  artistic,  besides  con- 
taining a  great  deal  of  valuable  informa- 
tion for  motive  power  men. 

The  latter  part  of  the  book  is  devoted 
to  giving  information  about  train  resist- 
ance and  power  of  locomotives.  The 
usual  formula  for  finding  the  power  of  lo- 
comotives is  given,  besides  a  variety  of 
tables  giving  the  tractive  power  of  en- 
gines of  various  dimensions.  They  are 
the  most  complete  tables  on  this  subject 
that  we  have  ever  seen.  Other  tables  give 
number  of  revolutions  of  driving  wheel 
per  mile,  piston  speeds  in  feet  per  minute 
at  engine  speed  of  ten  miles  per  hour, 
resistance  of  trains  in  pounds  per  ton  for 
various  speeds  and  grades,  and  the  horse- 
power required  per  ton  for  the  same. 

Those  who  have  to  make  calculations 
about  the  power  of  locomotives  will  find 
this  book  an  exceedingly  useful  refer- 
ence. 


Reports  of  rien  Wanted  for  Japan  and 
China. 

We  have  received  a  great  many  requests 
lately  for  information  about  parties  who 
are  hiring  men  to  go  to  work  on  rail- 
roads in  China  and  Japan.  We  made 
exhaustive  inquiries  to  find  if  men  were 
wanted  for  these  railroads,  but  could 
obtain  no  information  of  a  positive 
character  until  we  applied  to  Burnham, 
Williams  &  Co.,  of  Baldwin  Locomotive 
Works. 

They  write  us  regarding  the  report  of 
men  being  needed  for  Japan:  "We  desire 
to  say  that  the  report  is  entirely  unfound- 
ed, and  we  will  thank  you  to  deny  same  in 
your  columns.  We  have  been  flooded 
with  letters  from  men  who  have  heard 
this  report  and  are  seeking  employment. 
As  a  matter  of  fact,  the  contrary  is  the 
truth,  as  the  Japan  Railroad  is  discharg- 
ing all  foreigners  in  their  employ." 

We  might  add  to  this,  that  the  same  is 
true  in  regard  to  China.  No  men  are 
wanted  for  the  railroads  in  that  country. 


Brake  Beams. 

Not  a  few  railroad  men  are  very  much 
surprised  over  a  statement  made  by  Mr. 
Sanderson,  of  the  Norfolk  &  Western, 
to  the  effect  that  he  had  examined  a  lot  of 
brake  beams,  both  of  metal  and  timber, 
which  had  been  tested  to  destruction, 
and  he  found  that  the  wooden  beams  stood 
the  test  better  than  any  of  the  metal 
beams. 

It  is  to  be  regretted  that  the  information 


was  not  given  of  what  metal  beams  were 
tested,  for  it  is  easy  to  be  seen  on  ex- 
amination of  the  multitude  of  metal  beams 
now  on  the  market,  that  some  of  them  are 
of  very  poor  design.  If  a  wooden  beam  is 
better  than  a  good  metal  beam,  the  rail- 
road companies  that  have  adopted  metal 
beams  have  made  an  expensive  mistake, 
for  it  costs  from  $4  to  $5  a  car  more  for 
a  good  metal  beam  than  one  of  oak.  We 
doubt,  however,  that  metal  beams,  even 
though  greater  in  first  cost,  are  not 
cheaper  in  the  end  than  wooden  brake 
beams. 

®     $     $ 

Every  time  the  mechanical  conventions 
have  met  at  Old  Point  Comfort  an  amus- 
ing little  fraud  has  been  enacted  upon 
the  lady  visitors,  and  we  suppose  the 
same  thing  will  be  done  at  the  conven- 
tions which  meet  there  this  month.  The 
way  the  thing  is  done  is  that  someone 
whispers  into  the  ears  of  the  visitors  that 
moonstones  can  be  found  on  the  beach 
of  the  bay.  Then  the  visitors  in  petti- 
coats swarm  along  the  edge  of  the  water, 
looking  very  wistfully  at  every  little  peb- 
ble to  be  seen.  Then  they  pick  up  the 
best-looking  pieces  of  quartz  and  imagine 
them  to  be  moonstones  or  even  more 
valuable  gems.  A  lapidary  has  a  shop 
near  the  hotel  and  the  information  is 
given  that  the  stones  can  be  cut  while 
the  visitors  wait.  The  lapidary  takes  the 
stones  and  substitutes  for  them  other 
cheap  jewels  found  in  the  Black  Forest 
and  cut  in  Germany.  Then  the  ladies 
go  away  happy,  with  the  consciousness 
that  they  have  found  jewels  that  are  good 
enough  to  make  presents  for  their  friends 
at  home. 

$     i     $ 

There  is  something  strange  in  the  way 
that  women  act  towards  smoking  cars  in 
cities  where  these  are  run  on  street  rail- 
roads. The  usual  practice  is  to  leave  two 
or  three  seats  in  the  rear  for  the  accom- 
modation of  smokers,  but  we  notice  that 
they  are  nearly  always  half  filled  with 
ladies.  Last  year,  the  Metropolitan  Rail- 
road Company,  of  New  York  put  on  cars 
for  the  special  accommodation  of  smokers, 
and  they  were  nearly  always  filled  with 
women.  This  year  a  deputation  of 
females  found  influence  enough  with  the 
company  to  abolish  the  smokers,  and 
give  two  seats  in  the  rear  for  those  who 
wished  to  smoke.  We  notice  now  that 
the  small  amount  of  accommodation  is 
nearly  always  occupied  by  women,  and 
yet  they  complain  that  smoking  is  a 
nuisance  upon  the  cars. 


The  Baltimore  &  Ohio  Railroad  re- 
cently adopted  the  Pintsch  light  for  all 
their  passenger  equipment,  which  re- 
quires the  erecting  of  gas  plants  at  a 
variety  of  places  for  supplying  the  ca  -s. 
The  Pintsch  gas  has  now  been  applied  to 
over  85,000  cars. 


PERSONAL. 

Mr.  C.  P.  Walker  has  been  appointed 
purchasing  agent  of  the  Indiana  &  Illinois 
Southern,  with  office  at  Sullivan,  Ind. 

Mr.  A.  H.  Crocker  has  been  appointed 
superintendent  of  the  Wisconsin  &  Michi- 
gan, with  headquarters  at  Peshtigo,  Wis. 

Mr.  W.  E.  McCarthy  has  been  ap- 
pointed master  mechanic  on  the  Carra- 
belle,  Tallahassee  &  Georgia,  with  office 
at  Lanark,  Fla. 

Mr.  D.  S.  Hassett,  general  foreman  of 
the  San  Antonio  &  Aransas  Pass,  has  been 
appointed  division  master  mechanic  at 
San  Antonio,  Tex. 

Mr.  M.  T.  Carson,  superintendent  of 
machinery  of  the  Mobile  &  Ohio,  has  re- 
moved his  headquarters  from  Jackson, 
Tenn..   to   Mobile.   Ala. 

Mr.  Chas.  Ellicott.  pit  foreman  on  the 
Atchison,  Topeka  &  Santa  Fe  Railway, 
has  been  promoted  to  roundhouse  fore- 
man at  Las  Vegas,  N.  M. 

Mr.  J.  Campbell,  master  mechanic  of  the 
Lehigh  Valley  at  Buffalo,  has  had  his 
jurisdiction  extended  over  the  car  depart- 
ment of  that  road  at  Buffalo. 

Mr.  W.  Green  has  been  appointed  di- 
vision master  mechanic  of  the  San  An- 
tonio &  Aransas  Pass  at  Yoakum,  Tex., 
He  was  formerly  general  foreman. 

Mr.  C.  F.  Thiele  has  been  appointed  car 
inspector  of  the  Pittsburgh,  Cincinnati  & 
St.  Louis,  with  headquarters  at  Columbus, 
O.,  vice  Mr.  G.  B.  Harris,  resigned. 

Mr.  James  Harrington  has  been  ap- 
pointed superintendent  of  the  Little  Rock 
&  Memphis,  with  office  at  Memphis. 
Tenn.,  vice  Mr.  A.  G.  Jones,  resigned. 

Mr.  P.  E.  Garrison,  division  master 
mechanic  of  the  West  Shore  at  East 
Buffalo,  N.  Y.,  has  been  promoted  to  be 
assistant  superintendent  of  motive  power 
of  the  same  road. 

Mr.  A.  J.  Menter,  formerly  master  me- 
chanic of  the  South  Haven  &  Michigan  at 
Lawton,  Mich.,  has  succeeded  Mr.  J.  A. 
Long  as  master  mechanic  of  the  Oconee 
&  Western  at  Dublin,  Ga. 

Mr.  O.  D.  Ball,  Jr.,  has  been  appointed 
general  purchasing  agent  of  the  Seaboard 
Air  Line,  with  headquarters  at  Ports- 
mouth, Va.  He  takes  the  place  of  Mr. 
John  Warwick,  resigned. 

Mr.  William  Renziehausen  has  been  ap- 
pointed master  mechanic  on  the  Atchison. 
Topeka  and  Santa  Fe.  with  headquarters 
at  Ft.  Madison,  la.  He  was  formerly  on 
the  Pittsburg  &  Western. 

Mr.  W.  W.  Collins,  superintendent  of 
the  Prairie  du  Chien  division  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  has  been 
transferred  to  the  same  position  on  the 
Chicago  division. 

Mr.  J.  B.  Cable,  superintendent  of  the 
Chicago  division  of  the  Chicago.  Milwau- 
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kee  &  St.  Paul,  has  accepted  the  position 
of  general  manager  of  the  Ohio  Coal 
Company  at  St.  Paul,  Minn. 

Mr.  A.  G.  Jones,  superintendent  of  the 
Little    Rock    &    Memphis,    has   been   ap- 
pointed   assistant    superintendent    i 
Sixth  division  of  the  Southern   Railway. 
Headquarters,  Birmingham,  Ala. 

Mr.  William  Whyte,  general  superin- 
tendent of  the  Western  division  of  the 
Canadian  Pacific,  has  been  appointed 
manager  of  the  lines  West  of  Fort  Wil- 
liam, headquarters  at  Winnipeg,  Man. 

The  officials  and  employes  of  the  Nash- 
ville. Chattanooga  &  St.  Louis  at  Nash- 
ville, Tenn..  presented  Mr.  J.  W.  Thomas, 
president  of  that  company,  with  a  life-size 
marble  bust  of  himself,  on  May  12th. 

Mr.  A.  L.  Mohler,  for  the  past  three 
years  general  manager  of  the  Minneapolis 
&  St.  Louis,  at  Minneapolis,  Minn.,  has 
been  appointed  vice-president  of  the  Ore- 
gon Railroad  &  Navigation  Company. 

Mr.  Richard  Marpole,  formerly  division 
superintendent  of  the  Pacific  division  of 
the  Canadian  Pacific,  has  been  promoted 
to  the  position  of  general  superintendent 
with  headquarters  at  Vancouver,  B.  C. 

Mr.  W.  O.  Sprigg,  who  recently  re- 
signed as  superintendent  of  the  Staten 
Island  Rapid  Transit  Railroad,  has  been 
appointed  assistant  superintendent  of  the 
Third  division  of  the  Southern  Railway. 

Mr.  C.  L.  Pierce,  assistant  general  sup- 
erintendent of  the  Central  Vermont,  has 
been  appointed  general  superintendent  of 
the  Rutland  Railroad,  succeeding  Jesse 
Burdett.  deceased.  Headquarters.  Rut- 
land, Vt. 

Mr.  W.  H.  Brimson,  superintendent  of 
the  Brainerd  &  Northern  Minnesota,  has 
been  appointed  superintendent  of  the 
Ohio  division  of  the  Baltimore  &  Ohio 
Southwestern,  with  headquarters  at  Chilli- 
cothe,  O. 

Mr.  A.  A.  Allen,  assistant  general  man- 
ager, of  the  Missouri.  Kansas  &  Texas. 
has  been  promoted  to  vice-president  and 
general  manager  of  that  road.  Headquar- 
ters, St.  Louis,  Mo.  He  succeeds  Mr.  T. 
C.  Purdy,  resigned. 

Mr.  E.  X.  Hastings  has  been  appointed 
superintendent  of  the  Prairie  du  Chien 
division  of  the  Chicago.  Milwaukee  &  St. 
Paul  at  Milwaukee.  He  was  formerly 
superintendent  of  terminals  of  the  same 
road  at  Milwaukee. 

Mr.  J.  W.  Duntley.  president  of  the 
Chicago  Pneumatic  Tool  Company,  sailed 
for  Europe  last  month.  Owing  to  the 
extensive  business  that  this  company  has 
built  up  in  Europe,  it  is  necessary  for  Mr. 
Duntley  to  take  this  trip. 

Mr.  O.  P.  Dunbar  has  been  promoted 
to  the  position  of  superintendent  of  mo- 
tive power  of  the  Wheeling  &  Lake  Erie: 
headquarters   at   Norwalk.    O.        He  has 
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been    general    master    mechanic    on    the 
same  road  for  fourteen  years. 

Mr.  William  J.  Sharp,  trainmaster  of  the 
Chicago  division  of  the  Baltimore  &  Ohio 
at  Garrett,  Ind.,  has  been  appointed  super- 
intendent of  the  Staten  Island  Rapid 
Transit  road,  to  take  the  place  of  Mr. 
W.  O.  Sprigg,  resigned. 

Mr.  J.  D.  Landis,  who  has  been  assist- 
ant purchasing  agent  of  the  Philadelphia 
&  Reading  for  the  past  four  years,  has 
been  appointed  purchasing  agent  of  that 
road,  succeeding  Mr.  Albert  Foster,  de- 
ceased.   Headquarters,  Philadelphia,  Pa. 

Mr.  Robert  Patterson,  general  foreman 
of  the  locomotive  shops  of  the  Grand 
Trunk,  at  Port  Huron,  has  been  appointed 
master  mechanic  of  the  Western  division 
of  that  road,  with  headquarters  at  Fort 
Gratiot,  Mich.,  vice  Mr.  H.  Roberts,  re- 
signed, f 

Mr.  J.  B.  Braden  has  resigned  his  posi- 
tion of  general  foreman  of  the  locomotive 
department,  of  the  Pittsburgh,  Cincinnati, 
Chicago  &  St.  Louis  shops,  at  Columbus, 
O.,  to  become  assistant  superintendent  of 
motive  power  of  the  Lake  Erie  &  Western, 
at  Norwalk,  O. 

We  are  glad  to  learn  that  the  rumor 
regarding  the  appointment  of  Mr.  John 
Hickey  as  general  master  mechanic  of  the 
Rio  Grande  Western  Railway  is  true.  He 
has  charge  of  the  machinery  and  rolling 
stock  of  that  company,  with  office  at  Salt 
Lake  City,  Utah. 

Mr.  Thomas  Tait,  assistant  general 
manager  of  the  Canadian  Pacific  ,  has 
been  promoted  to  the  position  of  manager 
of  the  lines  of  that  company  East  of  Fort 
William— headquarters  at  Montreal— and 
the  office  of  assistant  general  manager 
has  been  abolished. 

Mr.  J.  F.  Deems,  recently  appointed 
master  mechanic  of  the  St.  Louis  division 
of  the  Chicago,  Burlington  &  Quincy, 
has  been  made  master  mechanic  of  the 
Iowa  division  of  the  same  system,  with 
headquarters  at  Burlington,  la.  He  suc- 
ceeds C.  W.  Eckerson,  deceased. 

Mr.  J.  A.  Rasbeck,  formerly  trainmas- 
ter on  the  Denver,  Leadville  &  Gunnison, 
has  been  appointed  superintendent  of  the 
Cheyenne  &  Northern  division  of  the 
Union  Pacific.  Denver  &  Gulf,  with  head- 
quarters at  Cheyenne.  Wyo..  vice  Mr.  T. 
H.  Fitzpatrick,  resigned  on  account  of  ill 
health. 

Among  the  subscriptions  received  by 
"Locomotive  Engineering"  last  month 
was  one  from  Princess  Marie  Louise  de 
Banffremeont.  Paris,  France.  We  have 
always  considered  that  the  paper  was 
growing  in  popularity,  but  we  were  not 
before  aware  that  royal  princesses  found 
it  entertaining  reading. 

The  office  of  chief  dispatcher  on  the 
Rio  Grande  Western  has  been  abolished 
and  the  duties  assumed  by  the  trainmaster. 
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Mr.  Frank  Selgrath  has  been  appointed 
train  supervisor,  and  will  report  to  Mr.  A. 
E.  Welby,  general  superintendent.  In 
matters  pertaining  to  the  machinery  de- 
partment he  will  report  to  the  general 
master  mechanic. 

In  talking  to  the  New  York  Railroad 
Club,  Mr.  Chauncey  M.  Depew  said  thai 
thirty  years  ago,  when  he  was  a  young 
lawyer,  he  received  two  offers  of  employ- 
ment, which  he  took  into  serious  con- 
sideration. Secretary  Stanton  offered 
him  the  position  of  minister  to  Japan, 
with  a  salary  of  $8,000  a  year,  and  Com. 
Vanderbilt  offered  him  a  position,  with  a 
salary  of  $2,000  a  year,  which,  on  due  con- 
sideration, he  preferred  to  the  bigger 
salary.  In  the  conversation  with  Mr.  Van- 
derbilt about  entering  railroad  service, 
the  Commodore  remarked  that  politics 
and  poverty  went  together. 


EQUIPMENT  NOTES. 

Bids  for  100  box  cars  have  been  opened 
by  the   Philadelphia  &  Reading. 

The  Georgia  Central  Railroad  are  said 
to  be  in  the  market  for  300  freight  cars. 

It  is  reported  that  the  Moblie  &  Ohio 
Railroad  are  to  bid  on  400  freight  cars. 

The  Pullman  Car  Company  are  build- 
ing 500  cars  for  the  Baltimore  &  Ohio. 

The   Chicago,    Rock   Island    &    Pacific 

Railway  are  building  six  freight  engines. 

The    Canadian    Railway    are    to    build 

twenty-one    engines    at    their     Montreal 

shops. 

The  Brooks  Locomotive  Works  are  to 
build  three  side-tank  locomotives  for 
China. 

The  Boston  &  Maine  are  having  ten 
passenger  cars  built  at  the  Pullman  Car 
Company. 

The  Wells  &  French  Company  are 
building  200  refrigerator  cars  for  their 
own  use. 

The  Baltimore  &  Ohio  are  having  100 
freight  cars  built  at  the  South  Baltimore 
Car  Works. 

The  Rogers  Locomotive  Works  are  to 
build  fifteen  locomotives  for  the  Mobile 
&  Ohio  Railroad. 

The  Brooks  Locomotive  Works  are 
building  three  engines  for  the  Sung  Wu 
Railway,  of  China. 

The  Southern  Railway  have  ordered 
twelve  locomotives  from  the  Richmond 
Locomotive  Works. 

The  Pittsburg  Locomotive  Works  are 
building  one  engine  for  the  Pittsburg  & 
Lake   Erie   Railroad. 

Japan  has  given  an  order  for  two  loco- 
motives to  the  Cooke  Locomotive 
Works,  Paterson,  N.  J. 

The  Waters  &  Pierce  Oil  Company 
are  having  fifty  freight  cars  built  by  the 
St.  Charles  Car  Company. 

The    Haskell    &   Barker   Company   are 


building  four  freight  cars  for  the  Spokane 
Falls  &  Northern  Railroad, 

The  St.  Charles  Car  Company  are 
building  twenty-five  freight  cars  for  the 
Mexican  Central  Railway. 

The  Union  Railroad  are  having  two 
consolidation  engines  built  at  the  Pitts- 
burg Locomotive  Works. 

The  Sierra  Railroad,  of  California,  arc 
having  two  passenger  cars  built  at  the 
Jackson  &  Sharp  Company. 

The  Chicago,  Milwaukee  &  St.  Paul 
Railway  arc  to  build  200  special  cars  at 
the  West  Milwaukee  shops. 

One  engine  is  being  built  at  the  Bald- 
win Locomotive  Works,  for  the  <  Mini 
Railway  &  Land  Company. 

The   Lima  Northern   Railway  are  h.i\ 
inj4  two  fast  passenger  engines  built  at  the 
Baldwin  Locomotive  Works. 

The  Pullman  Car  Company  are  build- 
ing two  passenger  cars  for  the  Kansas 
City.    Pittsburgh    &    Gulf    Railway. 

The  St.  Louis,  Peoria  &  Northern  Rail- 
way are  in  the  market  for  several  hundred 
cars,  both  freight  and  passenger. 

The  Norfolk,  Virginia  Beach  &  South- 
ern are  having  four  passenger  cars  built 
by  the  Jackson  &  Sharp  Company. 

The  Chicago,  Rock  Island  &  Pacific 
Railway  have  ordered  fifty  refrigerator 
cars  from  the  Wells  &  French  Company. 

The  Baldwin  Locomotive  Works  are 
delivering  the  twelve  engines  recently 
built  for  the  Chinese  Government  Rail- 
roads. 

The  Newfoundland.  Northern  &  West- 
ern Railroad  are  having  three  passenger 
cars  built  by  the  Barney  &  Smith  Com- 
pany. 

The  Armour  Packing  Company  are  hav- 
ing built  350  cars,  300  of  which  are  re- 
frigerator cars,  by  the  Wells  &  French 
Company. 

A  sample  gondola  car  of  80,000  pounds 
capacity  is  being  built  by  the  Buffalo, 
Rochester  &  Pittsburg  Railway  at  their 
own  shops. 

The  Dickson  Manufacturing  Com- 
pany, of  Scranton,  Pa.,  are  to  build  a  12 
x  18-inch  switch  engine  for  the  Midvale 
Steel  Company. 

The  Pullman  Company  are  building 
a  new  vestibule  train  for  the  Burlington 
road,  for  their  limited  run  to  St.  Paul 
and  Minneapolis. 

It  is  rumored  that  orders  for  engines 
from  railroads  in  China  and  South  Amer- 
ica have  been  received  by  the  Rogers 
Locomotive  Works. 

The  Baltimore  &  Ohio  Railroad  are  to 
have  twenty  consolidation  engines  and 
five  10-wheel  passenger  engines  built  by 
the   Baldwin  Locomotive  Works. 

The  San  Francisco  &  San  Joaquin  Val- 
ley Railway  are  having  one  combination 


passenger  and  baggage  car  and  fifty  stock 
cars  built  by  the   Pullman  Company. 

The  Seaboard  Air  Line  are  to  have  two 
locomotives  built  by  the  Richmond  Lo- 
comotor Works,  very  similar  to  the  en- 
gines built  for  the  same  company  by  the 
Richmond  and  Pittsburgh  Locomotive 
V  orks. 

The  Ohio  Falls  Car  Manufacturing 
Company  have  furnished  the  Georgia  & 
Alabama  Railroad  with  two  combination 
chair  and  sleeping  cars,  which  are  in- 
tended for  service  between  Americus  and 
Savannah. 

The  Mexico  Cuernavaca  &  Pacific  have 
ordered  from  the  Brooks  Locomotive 
Works  one  10-wheel  engine,  20  x  24.  This 
engine  will  be  similar  in  all  respects  to 
those  built  by  the  Brooks  Locomotive 
Works  for  the  Mexican  Central. 


On  page  436,  in  the  description  of  the 
Duluth  &  Iron  Range  shops,  reference 
is  made  to  illustrations  which  do  not  ap- 
pear. The  photographs  which  were  sent 
in  to  make  the  illustrations  from  were  so 
dim  that  we  could  not  make  proper  re- 
production; consequently,  they  were  left 
out.  Through  a  mistake,  the  references 
to  the  cuts  were  not  taken  out  of  the 
article. 

§  §  $ 

Another  Prearranged  Collision. 

The  latest  railroad  company  to  engage 
in  that  idiotic  feat  of  making  two  locomo- 
tives meet  purposely  in  collision  was  the 
St.  Louis,  Kansas  City  &  Colorado.  The 
spectacle  was  witnessed  at  a  place  called 
Forsythe,  near  St.  Louis. 

This  railroad  company  seemed  to  be 
more  economical  in  their  arrangements 
than  other  railroads,  for  the  locomotives 
were  divested  of  the  pilots  and  of  every 
article  that  could  be  taken  off  that  was 
liable  to  get  damaged  in  the  collision. 
The  speed  reached  was  not  sufficient  to 
damage  the  engines  to  a  great  extent,  and 
they  are  probably  in  service  by  this  time, 
the  cost  of  repairs  having  been  defrayed 
by  the  money  collected  from  the  people 
admitted  to  see  the  show. 

When  the  mild  collision  happened,  the 
spectators  howled  with  derision  and  made 
manifest  the  fact  that  they  did  not  con- 
sider they  got  the  worth  of  their  money. 
The  hissing  of  the  escaping  steam  from 
the  locomotives  after  they  came  together 
was  said  to  be  drowned  by  the  hissing 
of  the  people,  who  did  not  witness  the 
exciting  show  they  expected. 

i     $    0 

The  Southern  Pacific  general  manager, 
Mr.  Kruttschnitt,  has  directed  that  a  very 
thorough  system  of  tests  should  be  made 
all  over  the  system,  to  show  what  load 
locomotives  of  various  classes  are  able  to 
pull.  The  unit  used  for  rating  engine 
loads  is  1,000  pounds  and  is  spoken  of  as 
so  many  Ms. 
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Air=Brake  Department. 


Brake    Cylinder    Pressure     Regulated 
by  Brake-Shoe   Friction. 

Believing  it  will  be  of  interest  to  many 
air-brake  men  to  know  what  has  been 
done  regarding  the  regulation  <>i  brake 
cylinder  pressure  by  the  friction  of  the 
brake  shoes  against  the  wheels,  we  pre- 
sent the  following  illustration  and  de- 
scription of  a  device  invented  by  Mr. 
Geo.  Westinghouse,  and  experimented 
with  by  Captain  Gabon  on  the  Brighton 
Railway,  England,  in  1879.  Captain  Gal- 
ton  in  his  report  says: 

"In  some  of  the  former  experiments  on 
the  Brighton  Railway  a  pressure-reduc- 
ing valve  was  introduced  by  Mr.  West- 
inghouse, with  the  view  of  reducing  the 
brake-block  pressure  as  the  speed  was  re- 
duced, and  excellent  results  were  ob- 
tained.   And  it  will  be  recollected  that  the 


CONDUCTED   BY   P.  M.   NELLIS. 

also  found  that  then  was  a  needless  waste 
of  air  from  the  reservoir.  From  the  ex- 
perience   gained,    a    slight    alteration    has 

been  made,  which  obviates  the  above 
difficulties. 

"The  general  arrangement  of  th< 
lating  valve  as  applied  to  railway  car- 
riages is  shown  in  Fig.  1 ;  Figs.  2  and  3 
are  enlarged  sections  of  the  valve  itself. 
1  lie  first  in  the  normal  condition  when  it 
is  closed,  and  the  second  when  it  is  opened 
to  reduce  the  pressure.  In  order  to  un- 
derstand the  action  of  the  valve,  suppose 
that  four  blocks  act  against  a  pair  of 
wheels,  the  load  at  A  (Fig.  1)  on  the  two 
wheels  being  10,000  pounds.  The  lever 
B  is  of  such  a  proportion  that  the  block  C 
hi  3  pounds  pressure  upon  it  for  every  2 
pounds  on  the  block  D.  If  the  coefficient 
of  adhesion  at  A  is  .jo,  the  total  adhesion 


"The  motion  of  the  lever  F,  Figs.  2  and 
3,     Plate    20,     is    resisted    by    the    bolt 

G  and  spring  //.  When,  however, 
the  foree  .,11  the  link  L  is  suf- 
to  move  the  bolt  G  and  com- 
//.  a  plug  valve  I  in  a  case 
K  is  moved  by  the  bolt.  This  valve  com- 
municates with  the  triple  valve  and  air- 
.  oir  by  the  pipe  /'.  and  with  the 
brake-cylinder  by  the  pipe  U,  win' 
are  openings  to  the  external  air.  When 
the  regulating  valve  /  is  closed  CFig.  2) 
these  openings  are  shut,  and  the  passage 
from  the  reservoir  to  the  brake-cylinder  is 
open;  but  when  the  valve  /  is  pushed  in- 
wards by  the  bolt  (7.  it  first  closes  the 
passage  of  air  from  the  reservoir  to  the 
brake-cylinder,  and  then,  if  moved 
slightly  further,  it  opens  the  passage  from 
the    brake-cylinder     to     the    atmosphere, 


Cylinder 
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Fig.  1.    AUTOMATIC  PRESSURE   REGULATOR. 


author,  in  his  last  paper,  pointed  out  the 
possibility  of  devising  some  self-acting 
apparatus  whereby  the  friction  between 
the  blocks  and  wheels  should  actually 
regulate  the  pressure  put  upon  the  blocks, 
and  keep  it  at  the  precise  amount  required. 
"Mr.  Westinghouse  has  since  devised  a 
new  valve,  so  arranged  in  connection  with 
one  of  the  brake-blocks  that  the  friction 
between  the  block  and  wheel  regulates 
the  pressure  upon  the  blocks.  The  author 
had  the  opportunity  of  making  some  ex- 
periments on  the  Brighton  Railway  on 
20th  January,  1879,  for  the  purpose  of 
testing  this  new  valve.  These  experi- 
ments are  very  interesting,  as  tending  to 
elucidate  this  part  of  the  subject.  The 
valve,  as  then  used  for  the  first  time,  was 
found  to  regulate  the  pressure  of  the 
brake-blocks  against  the  wheels,  and  to 
reduce  the  pressure  as  required,  except 
at  the  last  moment,  when  the  escape  port 
was  incapable  in  some  cases  of  discharg- 
ing the  air  fast  enough  to  prevent  skid- 
ding for  a   very  short  distance.     It   was 


is  equal  to  2,000  pounds  for  the  two 
wheels,  or  1,000  pounds  for  each  wheel. 
If  the  rotating  momentum  of  the  wheels 
be  taken  as  equivalent  to  an  increase  of 
i-io  of  the  weight  at  A,  then  the  four 
brake-blocks  will  have  to  offer  a  resist- 
ance of  2,200  pounds  to  the  two  wheels, 
of  1,100  pounds  to  one  wheel,  in  order  to 
obtain  a  result  equal  to  .20  of  the  load  at 
A.  If  the  friction  of  the  blocks  C  and  D 
on  one  wheel  together  equals  1.100 
pounds,  then,  owing  to  the  proportion  of 
pressure  upon  them,  the  resistance  offered 
by  C  will  be  660  pounds  and  by  D  440 
pounds.  The  block  C  is  suspended  from 
one  end  of  a  lever  E,  the  opposite  end  of 
which,  acting  through  a  link  L,  tends  to 
move  one  or  other  arm  of  the  double 
bell-crank  lever  F.  The  form  of  this  lever 
F  provides  for  the  rotation  of  the  wheel 
in  either  direction.  The  lever  E  has  a 
proportion  of  6}i  to  1,  and  consequently 
requires  97.7  pounds,  at  its  long  end,  to 
equal  660  pounds,  the  assumed  friction  of 
the  block  C. 


thereby  reducing  the  pressure  of  the  air 
in  the  brake-cylinder,  according  to  the 
area  of  the  passage  and  the  time  during 
which  it  is  kept  open.  The  spring  H  alone 
offers  75^2  pounds  resistance  to  compres- 
sion, which  is  equivalent  to  a  coefficient 
of  adhesion  of  .15  between  the  wheel  and 
the  rail.  The  regulating  valve  /  has 
slightly  over  .3  square  inches  area,  and  if 
acted  upon  by  an  air  pressure  from  the 
reservoir  of  75  pounds  per  square  inch  it 
gives  an  additional  resistance  of  22^2 
pounds,  making  a  total  resistance  of  98 
pounds,  equivalent  to  a  coefficient  of  ad- 
hesion of  .20.  If  a  pressure  of  only  37H 
pounds  per  square  inch  be  admitted  to 
act  upon  the  valve  /,  the  total  resistance 
against  the  lever  E  will  be  only  86.6 
pounds,  equivalent  to  a  coefficient  of  ad- 
hesion of  .175.  Thus  it  will  be  seen  that 
by  simply  regulating  the  air  pressure  in 
the  reservoirs  under  the  carriages,  a  con- 
siderable variation  in  the  resistance  can 
be  made  according  to  the  state  of  the  rails. 
One  of  these  regulating  valves  is  put  on 
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each  carriage,  and  the  spring  H  and  valve 
/  are  alike  in  all. 

"The  lever  £  must  be  proportioned  ac- 
cording to  the  load  at  A;  and  with  the 
arrangement  of  brake  levers  and  blocks 
shown  in  Fig.  i,  Plate  19,  the  long  end 
will  be  to  the  short  end  as  iH  toi  for  a 
load  of  1  ton  on  each  pair  of  wheels,  or 
as  7J<  to  I  for  a  load  of  5  tons.  If  the 
brake  levers  and  blocks  were  not  arranged 
as  shown,  the  proportion  of  the  lever 
would  have  to  be  altered,  so  that  the 
actual  amount  of  resistance  on  the  short 
end  should  give  08  pounds  pressure  on 
the  long  end.  It  is  essential  in  the  use 
of  this  regulating  valve,  if  one  valve  is  to 
operate  for  the  whole  carriage,  that  the 
brake  gear  should  be  so  arranged  that  any 
one  block  can  act  as  a  fulcrum  for  all  the 
others.  By  this  arrangement  it  becomes 
a  simple  matter  so  to  regulate  the  brake 
pressure  as  to  produce  a  definite  maxi- 
mum amount  of  brake  resistance;  the 
amount  thus  fixed  should  equal  the  high- 
est average  amount  required. 

"The  regulating  valve  can  thus  be  ar- 
ranged so  as  to  prevent  the  skidding  of 
the  wheels;  and  by  the  fact  that  it  closes 
the  passage  for  the  air  from  the  reservoir 
to  the  brake-cylinder  before  it  allows  any 
escape  of  air  from  that  cylinder  to  the 
atmosphere,  it  possesses  the  property  of 
permitting  a  high  working  pressure  to 
be  constantly  maintained  in  the  reservoir, 
without  the  danger  of  ever  getting  too 
high  a  pressure  in  the  brake  cylinder.  At 
the  same  time,  if,  after  the  valve  has  been 
opened  to  the  atmosphere,  an  increased 
pressure  on  the  brake  blocks  is  again  re- 
quired in  order  to  compensate  for  the 
diminution  of  friction  owing  to  lapse  of 
time  or  to  other  causes,  the  decreasing 
friction  will  allow  the  valve  to  close  the 
escape  orifice  from  the  brake-cylinder  and 
reopen  the  connection  to  the  air  reser- 
voir; it  will  thus  replenish  the  cylinder 
with  the  original  high  pressure  of  air, 
which  may  be  again  reduced  and  again 
restored  by  the  valve  as  may  be  required." 

$  ®  § 

Latest  Air  [.rake  Book. 
The  report  of  the  proceedings  of  the 
Air-Brake  Men's  Fourth  Annual  Con- 
vention, at  Nashville,  Tenn.,  is  fresh 
from  the  press,  handsomely  bound,  and 
teeming  with  up-to-date  information  on 
air-brake  subjects.  Keep  up  with  the 
times  by  sending  to  "Locomotive  Engi- 
neering" for  a  copy.  Price,  paper  bound, 
50  cents;  leather  bound,  75  cents. 


Send  in  all  correspondence  as  early  in 
the  month  as  possible. 


The  Chattanooga  air-brake  instruction 
car  is  probably  the  best  designed  and  one 
of  the  best  furnished  cars  of  such  nature 
built. 


If  you  have  any  air-brake  device  you 
think  would  be  of  general  interest  to  air- 
brake men,  send  a  drawing  or  photograph 
of  it  to  "Locomotive  Engineering"  for 
illustration. 

6      i      6 

Correspondents  sending  drawings  or 
photographs  for  illustration  cannot  be 
too  careful  in  selecting  those  which  are 
clear  cut  and  well  detailed.  Be  crisp  and 
concise  in  description. 

d     i     $ 


CORRESPONDENCE. 

Regarding  Standards. 
Editors: 

I  have  read  with  great  interest  Mr. 
Desoe's  criticism  of  my  last  article  in 
your  March  number,  in  which  I  asked  if 
it  was  good  policy  for  railroads  to  adopt 
standards,  the  effect  of  which  is  to  repress 
the  inventive  spirit  of  inventors.  Cer- 
tainly, if  it  is  good  policy  in  the  case  of 
brakes  and  couplers,  it  would  be  good  in 
other  appliances.     The  adoption  of  these 


From  Air  p/ 
Reservoir  *  \ 


To  Brake 
Cylinder 


Fig.  2.   AIR  OUTLET  CLOSED. 


From  Brake 
Cylinder 


Locomotive  Engineering  Fig-  3.     AIR  OUTLET    OPEN. 

AUTOMATIC    PRESSURE    REGULATOR. 


Don't  fail  to  get  the  Air-Brake  Men's 
Nashville  Proceedings,  the  newest,  up-to- 
date  instruction  book  on  air  brakes. 


The  Dickson  Locomotive  Works  have 
received  an  order  for  eight  ten-wheel  en- 
gines for  the  Atchison,  Topeka  &  Santa 
Fe.  They  are  intended  for  heavy  fast 
passenger  service,  and  have  cylinders  1954 
x  28  inches,  driving  wheels  73  inches 
diameter,  boiler  60  inches  diameter  at 
smallest  ring;  carry  180  pounds  working 
pressure. 


standards    in   effect   says   that   perfection 
has  been  reached. 

Suppose  that  years  ago,  when  wooden 
springs  for  trucks  and  bumpers  were 
common,  the  claim  had  been  set  up  that 
everything  in  that  line  (they  were  thought 
to  be  good  enough  in  those  days)  should 
conform  therewith,  where  would  we  be 
to-day?  Have  we  now  reached  perfection 
in  these  lines?  Is  there  no  hope  that  in 
the  future  something  better  may  be  de- 
signed? Must  we  go  on  forever  using 
only  the  present  standard  brake  and  stan- 
dard coupler  because  the  M.  C.  B.  has  set 
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them  up  as  standards?  I  believe  them  to 
be  the  best  now  in  use.  As  to  my  judg- 
ment in  this  regard,  I  ought  to  have  some 
knowledge  on  the  subject,  and  I  believe- 
there  are  hundreds  of  railroad  men  who 
would  confirm  me  in  this  belief. 

Suppose  I  "have  a  preference  for  some 
other  form  of  brake  for  personal  rea- 
sons." Is  it  not  possible  that  I  may  have 
some  ideas  worth  looking  at?  Suppose 
I  were  to  come  to  Mr.  Desoe  and  claim 
that  I  had  a  plan  for  brakes  that  would  re- 
quire a  great  deal  less  volume  and  pres- 
sure of  air  to  operate;  one  which  need' 
no  excess  pressure,  and  which  require, 
but  one  size  cylinder  for  all  cars;  would 
work  well  in  a  train  of  other  brakes,  and 


article,  is  rathi  i  Whal  I  want  d 

to  show  was  that,  in  i  pite  ol  tin    i  >| 

ii loi  i  'MM  iiivc  builders  like   X  u  i 

Baldw  in.  Mai  on  and  otht  i  s  who  had 
of  their  own.  the  link,  on  il     own  n 
h.i    di  iven  .ill  thi   othi  i   foi  m    out  i 
,  tenci    and  that,  '• » >.  « ithoul  1"  ing  made 
the  standard  by  anj  a    01  iation 

I'.i'.N]    W,   Smith. 
Princeton,  I  ml. 

[Our  correspi mdenl  een  to  losi 
of  the  fact  that  the  adoption  ol  tandard 
(onus  for  couplers  and  air  brakes  has  been 
brought  about  by  a  body  of  practical,  ex- 
perienced men  whos<  everj  daj  issocia- 
tion  with  these  devices  in  all  classes  of 
service   renders  them  ably   lit    I"   legislate 


tiw  JSnffiw   ring 


Fig.  2 

THE    DOWNING   AUTOMATIC    SLACK    ADJUS  I  I   R 


perform  other  functions  that  the  present 
system  cannot  perform.  I  believe  he- 
would  say  to  me  that  he  didn't  want  to 
look  at  anything  or  have  anything  to  do 
with  any  plans  outside  the  M.  C.  B.  stan 
dards.  If  I  undertook  to  reason  with 
him,  very  likely  he  would  tell  me  that  I 
ought  not  to  set  up  my  judgment  against 
numerous  men  who  had  studied  the  sub 
ject.  That  is  the  way  others  in  similar 
positions  talk,  saying  at  the  same  time 
that,  even  if  the  M.  C.  B.  Association  had 
made  a  mistake,  it  is  too  late  now  to  cor- 
rect it. 

I   think   Mr.   Desoe's   inference,   drawn 
from   the  quotation   he   makes   from   my 


for  their  own  needs.  These  standards 
have  been  adopted  after  the  same  careful 
consideration  and  experiment  that  rel- 
egated the  wooden  springs  on  trucks,  and 
established  the  superiority  of  the  link 
motion  for  locomotives  as  described  in 
the  above  article.  If  our  correspondent 
is  the  inventor  of  a  form  of  air  brakes 
which  he  believes  is  better  than  the  pres- 
ent form,  as  he  hints,  and  will  send  us 
drawings  of  it.  we  will  publish  it  and  give 
it  every  opportunity  to  do  to  the  present 
standard  form  of  brake  what  the  steel 
spring  did  to  the  wooden,  and  what  the 
link  motion  did  to  the  other  valve  gears. 
—Eds.] 


A  Brake  Slack  Adjuster. 
Editors: 

which  we  send 

you   herewit  to  our  invention  of 

utilizing  the  rise  and  fall  ol  the  car  body 

latically  adjust  the  slack  in  the 

braki 

of  a  bottom  rod  of  two  parts 
ualizing  lever 
win.  upon   to  change   the 

angle,  and  thus  vary  the  length  of  the  bot- 
tom rod  by  a  bell  crank  lever  which  is 
pivoted  to  the  truck  frame  and  bears  upon 
the  bottom  of  the  car  body. 

James  B.  Downing, 

H.    E.    DOWN! 

Arkansas  City,  Kan. 

:■, 

Don't  Do  It. 

Editors:  f 

In  your  March  numberappears  an  article 
by  Mr.  Smith  in  which  he  regard-  with 
disfavor  the  adoption  of  a  standard  air- 
brake system,  and  questions  the  wisdom 
of  such  a  course. 

He  implies  that  it  would  be  advan- 
tageous to  railway  companies  to  not  adopt 
any  standard,  and  thus  keep  the  field  open 
to  all  inventors  who  might  choose  to 
please  and  enrich  themselves  by  experi- 
menting at  the  railway  company's  expense. 
This  would  be  advantageous  to  any  Tom 
Dick  and  Harry7  who  had  an  air  brake  to 
sell,  or  who  wished  to  invent  one,  but  the 
railways  would  suffer.  The  patient  would 
be  dead  long  before  he  had  taken  all  the 
different  doses  prescribed  by  the  numer- 
ous medicine  men.  It  was  with  this  very 
point  in  view  that  the  Master  Car  Build- 
ers held  the  Burlington  brake  trials  in 
1887.  and  decided  upon  a  standard  brake 
system. 

Mr.  Smith's  comparison  of  the  link 
motion  and  the  air  brake  is  an  inverse  one. 
The  locomotive  builder  mentioned  who 
opposed  the  adoption  of  the  link  for  loco- 
motive service  was  on  the  wrong  side,  as 
it  has  since  transpired.  Advocates  of  two- 
pipe  air-brake  systems  are  also  plainly  on 
the  wrong  side,  as  the  historic  Burling- 
ton brake  trials  demonstrated. 

The  advantage  of  arranging  so  the  rear 
brakeman  can  operate  the  air-brake,  as 
Mr.  Smith  mentions,  is  a  negative  one. 
There  is  no  surer  way  of  breaking  a  train 
in  two  than  to  apply  the  brakes  from  the 
rear  end.  This  is  evidenced  by  the  use  of 
hand  brakes  next  to  the  way  car  on  * 
partially  equipped  air-brake  train. 

The  single  line  system  is  good  enough 
for  us  to  handle  until  something  better  is 
developed.  Then  we  want  that.  But  in- 
ventors of  double  pipe  systems  have  much 
hard  work  before  them  to  convince  rail- 
ways that  the  increased  advantages  to  be 
had  from  such  system  are  greater  in  pro- 
portion to  the  cost  of  extra  equipment 
and  maintenance. 

Amos  Judd. 
•  >;/.  Mass. 
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The   N.    C.    &    St.    L.    Ry's    New  Air- 
Brake  Instruction   Car. 

Editors : 

The  accompanying  photographs  illus- 
trate our  new  Air-Brake  Instruction  Car 
recently  finished  at  our  Nashville  shops. 

Fig.  i  is  an  exterioi  view  ol  the  car. 
which  is  60  feet  in  length,  and  is  mounted 
on  two  6-wheel  trucks  having  a  brake  on 
each  wheel,  which  receives  its  force  From 
a  14-inch  brake  cylinder.  The  car  weighs 
100.000  pounds  when  in  working  order. 

Fig  _•  is  an  interior  view  of  the  car. 
which  shows  the  arrangement  of  the 
twenty  sets  of  freight  brakes.  The  up- 
right plan  was  adopted,  as  it  gives  more 
room,  better  light  and  better  ventilation. 
The  full  amount  of  piping  for  this  number 


pan  down  underneath  the  car  to  the 
ground.  This  boiler  is  nicely  jacketed 
with  Russia  iron  held  in  place  by  brass 
bands.  The  piping  is  of  copper,  nicely 
bent  and  polished.  As  will  be  seen  by 
the  photograph,  the  boiler  closely  re- 
sembles  that  of  a  fire  engine.  Beyond 
the  boiler,  on  the  right,  is  the  water  tank 
which  holds  400  gallons  of  water.  On  the 
opposite  >i'le  is  the  coal  bunker,  which 
holds  a  supply  of  coal  which  will  last  for  a 
week  or  ten  days.  This  bunker  counter- 
balances the  weight  of  the  water  tank. 
As  will  be  seen,  this  arrangement  o( 
boiler,  water  tank  and  coal  bunker  equally 
li.il. inees  the  material  in  that  end  of  the 
car,  ami  the  weight  is  thrown  directly 
to  tlw    center  of  the  truck.     To  the  right 


Water  is  forced  to  the  basins  by  com- 
pressed air.  The  car  is  fitted  throughout 
with  electric  lights,  which  will  be  con- 
nected to  the  wires  of  the  plants  at  the 
various  stations  at  which  the  car  stops. 
Linoleum  covers  the  floor  of  the  entire 
car. 

I  Wo  years  ago.  when  the  subject  of  an 
air  brake  instruction  car  for  the  N.  C.  & 
St.  L.  Ry.  first  came  up.  it  was  proposed  to 
take  an  old  coach  or  baggage-car  and 
adapt  it  to  this  purpose.  Assistant  Gen- 
eral Manager  Thomas  objected  to  the 
scheme.  He  believed  that  anything  worth 
doing  was  worth  doing  well.  He  argued 
that  the  importance  of  air-brake  instruc- 
tion would  be  more  strongly  emphasized 
to  the   mind   of  a   man   upon   entering  a 


Fig.  1.     N.    C.    &    ST.    I..    RY.    AIR-BRAKE    INSTRUCTION    CAR. 


of  cars  is  laid  underneath  the  floor.  Sig- 
nal apparatus  with  proper  amount  of  pip- 
ing is  arranged  in  the  clere-story  of  the 
car.  At  the  farther  end.  to  the  right,  is 
the  instructor's  station,  which  is  properly 
supplied  with  tandem  triple  valves,  gages, 
and  other  instruction  apparatus. 

Fig.  3  is  an  anterior  view  showing  the 
boiler,  which  is  of  Westinghouse  manu- 
facture, and  has  the  pump  supported  to 
the  boiler  in  the  same  manner  as  that  ot 
a  locomotive.  In  this  way  we  get  rid  of 
the  disagreeable  thump  experienced  by 
having  the  pump  located  and  attached  at 
the  side  of  the  car.  The  pan  underneath 
the  boiler  is  to  receive  the  water  when 
the  boiler  is  being  washed  out.  All  drains 
empty  into  the  ash-pan.  An  ash  chute 
carries  the  a   hi  I   drainage  from   tin 


is  the  work  bench.  To  the  left  is  the  fold- 
ing-bed for  the  porter. 

Fig.  4  is  a  view  had  of  the  boiler  by  en- 
tering the  car  at  the  machinery  end.  An 
idea  of  the  careful  workmanship  put  upon 
this  boiler  can  be  had  from  this  photo- 
graph. 

Fig.  s  is  a  view  of  the  office  end  of  the 
ear.  To  the  left  is  a  folding  bed  which, 
when  folded  up  as  shown  in  the  photo- 
graph and  ornamented  by  the  flower  pots, 
looks  considerably  like  a  mantelpiece  of  a 
parlor.  To  the  right  is  the  wash  basin 
and  mirror.  On  the  right  wall  are  tell- 
tale  gages  connected  to  the  train  pipe, 
brake  cylinder,  auxiliary  reservoir  and 
signal  pipe.  The  instructor's  desk  is 
also  at  the  right  and  is  conveniently 
designed. 


neatly  fitted  and  well-designed  car  than 
would  be  the  case  if  he  were  ushered 
into  an  antediluvian  coach  having  a  few 
pieces  of  air-brake  apparatus  hung  on  the 
walls. 

Accordingly,  we  set  to  work  to  build  a 
complete  new  air-brake  instruction  car 
that  would  be  second  to  none  in  design, 
workmanship  and  utility.  How  well  we 
have  succeeded  can  be  judged  from  the 
illustrations.  Those  members  of  the  Air- 
Brake  Association  who  visited  the  car 
during  the  recent  Nashville  Convention, 
where  it  was  on  exhibition,  will  be  better 
able  to  appreciate  the  convenience  and 
advantages  of  this  car. 

Otto  Best, 
Gen.  A.  B.  Insp..  N.  C.  &  St.  L.  Ry. 

A'ashville,    Tenn. 


LOCOMOTIVE    ENGINEERING 


4M 


Field  Notes. 
Editors: 

The  check  valve,  whirl)  is  pan  of  a 
qaii  k  action   triple,   and    is    <  xpei  ted    to 

keep  the  air  in  the  brake  cylindei    I i 

getting  into  the  train  pipe  when  ho  e 
burst  or  parted,  or  the  pressure  is  lower 
in  ii ain  pipe  than  in  the  brake  cylindei . 
does    not    receive    the    attention    that    it 
should.    This  is  because  it  lias  nothing  to 

do  in  an  ordinary  srr\  i>  <  application,  as 
long  as  the  train  pipe  pressure  is  not  re- 
duced lower  than  the  brake  cylinder  pres- 
sure. A  leaky  check  valve  will  produi  e 
curious  effects,  of  which  we  will  nivi  oiii'- 
sample  cases. 

A  part  air-lirakc  freight  train,  consist- 
ing of  engine,  tender  and  two  cars,  with 
brakes  all  working,  followed  by  enough 
non  air  cars  to  make  a  full  train,  broke 
in  two  between  the  first  and  second  cars, 
on  account  of  the  knuckle  in  the  Master 
Car  Builders'  coupler  becoming  unlocked, 
and  opening. 

As  soon  as  the  cars  separated  far 
enough  to  pull  the  hose  couplings  apart. 
the  brakes  went  on  at  once.  The  force 
of  the  rear  end  of  the  train  closed  up  the 
gap,  and  couplers  locked  again.  The  head 
brakeman  ran  back  over  the  car,  and  see- 
ing the  hose  parted,  and  Master  Car 
Builders'  couplers  together  again,  went 
down  the  end  ladder,  closed  the  angle 
cock  on  the  head  car,  signaled  the  en- 
gineer to  release  brakes,  which  was  done 
on  engine,  tender  and  first  car  (the  brake 
on  second  car  having  already  let  off  en- 
tirely). The  train  proceeded  without 
further  delay  to  the  next  stop,  where  the 
hose  was  coupled  up  between  the  two 
cars,  the  brake  tested,  found  to  work  all 
right  and  hold  good  on  a  service  applica- 
tion, just  as  it  did  every  time  the  engineer 
set  it  on  the  trip  of  150  miles. 

Why  did  the  brake  on  the  second  car 
not  hold  when  the  train  broke  in  two? 
Because,  as  soon  as  the  hose  coupling 
separated,  all  the  air  in  the  main  pipe 
escaped  at  once;  the  train-pipe  check  No. 
15  in  this  second  triple  leaked  the  air  out 
of  the  brake  cylinder  and  auxiliary  into 
the  open  train  pipe  and  outdoors.  When 
charged  to  full  pressure,  and  tested  with 
a  service  application,  the  train-pipe  pres- 
sure was  not  reduced  below  50  pounds: 
so  air  could  not  pass  from  the  brake  cyl- 
inder to  the  train  pipe. 

Moral — Don't  let  all  the  air  out  of  the 
train  pipe  if  you  want  the  brakes  to  hold 
with  a  service  application.  There  may  be 
a  leaky  check  valve  in  some  triple. 

Here  is  another:  In  company  with  some 
air-brake  experts,  a  visit  was  paid  by  the 
writer  to  a  test  of  some  newly  invented 
triple  valves.  A  fifty-car  rack  was  used, 
and  the  brakes  were  operated  with  a  D-5 
valve.  The  triples  were  not  Westing- 
house.  A  very  heavy  service  reduction 
was  made  from  70  pounds  down  to  40 
pounds  in  the  train  pipe.  When  the  handle 
of  the   valve   was   lapped,    the    equalizing 
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of  a  50-pound  auxiliary  reservoir  and 
brake  cylinder  pressure  into  a  40-pound 
train  pipe,  and  held  the  equalizing  piston 
up  till  it  was  40  pounds  all  around,  when  it 
seated  itself. 

Moral— Don't  use  a  hammer  on  a  brake 
valve  to  shake  it  into  submission.  It 
won't  seat  till  pressures  are  lower  below 
it  than  above. 

While  we  are  talking  about  a  stuck  pis- 
ton, here  is  another  one: 

Couple  up  the  two  engines  on  a  double- 
header  air-brake  train,  let  both  engineers 
pump  up  the  train.  When  ready  to  test, 
have  the  head  engineer  test  the  brakes, 
without  being  sure  that  cut-out  cock  under 
brake  valve  on  second  engine  is  closed, 
and  the  result  will  be  that  after  you  have 
made  a  moderate  service  reduction  of  5 
to  7  pounds,  the  equalizing  piston  will 
stay  up  as  long  as  cut-out  cock  on  second 
engine  is  open  also,  and  main  reservoir 
and  air  pump  can  hold  the  train-pipe 
pressure  higher  than  chamber  D  pressure 
in  valve  that  is  discharging  air,  just  so 
long  as  the  piston  will  stay  up. 

Moral — Don't  put  all  the  blame  on  a 
stuck  piston;  sometimes  it  stays  up  be- 
cause it  has  to,  to  show  the  other  fellow's 
mistake. 

Clinton  B.  Conger. 

Grand  Rapids,  Mich. 
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piston  47  did  not  seat  as  it  should;  it  re- 
mained up,  wide  open.  The  man  in 
charge  used  a  hammer  to  jar  it  down,  but 
it  took  its  own  time  to  seat.  On  the  next 
test,  which  was  a  break-in-two.  eight  of 
the  fifty  brakes  leaked  off  entirely,  almost 


instantly,  which  proved  that  leaky  checks 
were  responsible  for  the  curious  action  of 
the  D-5  equalizing  piston.  When  the 
pressure  above  the  piston  47  was  reduced 
to  40  pounds,  the  air  in  these  eight  brake 
cylinders  and  their  auxiliaries  leaked  out 


Willett's   Duplex  Air  Brake. 

Editors: 

The  following  is  a  description  of  my 
Duplex  Air  brake  system  which,  with  the 
accompanying  drawings  will  make  its 
understanding  clear. 

In  initial  charging,  the  engineer's  valve 
is  turned  so  that  port  E  is  brought  into 
connection  with  chamber  K;  the  valve  / 
being  raised  from  its  seat  by  a  spring  1, 
allows  the  main  reservoir  pressure  to  pass 
through  chamber  F  direct  into  the  train 
pipe  A,  pushing  piston  C-D,  of  the  duplex 
valve  into  position  shown,  rushing 
through  port  H  past  valve  G  to  port  /  and 
pipe  F  into  the  auxiliary  reservoir;  also  to 
the  opposite  side  of  the  piston  C-D, 
through  crossover  port  /  into  the  cylin- 
ders of  the  duplex  valves  and  on  slide 
valve  E,  creating  a  balanced  pressure  on 
both  sides  of  piston  C-D. 

Now,  in  order  to  make  a  brake  applica- 
tion, the  engineer's  valve  is  turned  to  con- 
nect tapering  port  U  with  port  P  and  N; 
this  allows  a  reduction  to  flow  from  cham- 
ber A  of  the  duplex  valve  and  train  pipe  A. 
through  chamber  F  past  valve  /,  chamber 
K,  port  E,  port  U,  port  P,  port  TV  and  L 
into  the  compound  and  reducing  pipe  B, 
and  through  the  pipe  T,  port  Y  and  cham- 
ber X  of  the  automatic  cut-off  valve  into 
all  the  brake  cylinders  on  the  train,  and 
equalizing  in  the  same. 

Also,  as  the  reduction  is  made  from 
chamber  A  of  the  duplex  valve,  and  train 
pipe  A,  the  auxiliary  pressure  now  being 
greater  on  the  opposite  side  of  piston  C-D 
of  the    duplex   valve,   pushes   the  piston 
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C-D,  compressing  spring  li.  until  slide 
valve  E  uncovers  port  K;  then  a  n 
tion  nearly  equal  to  that  of  the  train  line 
will  also  How  from  the  auxiliary  reservoir 
to  the  brake  cylinder,  combining  with  the 
reduction  from  the  train  line  in  applying 
the  brakes,  also  equalizing  through  ill'' 
automatic  cut-off  valve  and  the  compound 
and  reducing  pipe  B  with  the  brake  cy- 
linder the  entire  length  of  the  train,  giv- 
ing an  equal  application,  an  equal  release, 
and  an  equal  pressure  against  all  brake 
cylinder  pistons,  regardless  of  the  travel 
of  said  piston.  This  should  prevent  90 
per  cent,  of  the  flat  wheels  now 
received. 

When  for  any  cause  too  great  a  pressure 
has  been  applied  to  the  brake  cylinder, 
and  the  train  is  being  brought  to  a  stop 


^ 
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line  and  at  the  same  time  through  port  6' 
on  to  the  upper  side  of  diaphragm  of  valve 
//,-  when  train  1  tire  on  the  upper 

side  "i  diaphragm  //  becomes  greater  than 
the    pi  ing  pr<     ure  on  il  .  valve 

1  will  1  lo  1  Should  the  train  line  leak, 
Ihe  valve  H  will  automatically  open  and 
keep  the  pressure  constant  in  the  train  line 
after  the  valvi  '  is  clo  ed  thi  pump  being 
governed  by  main  reservoir,  pressure 
gains  the  excess  pressure  required  for  re- 
braki      and  recharging  the  train. 

By  the  construction  of  the  duplex  valve 
the  auxiliary  reservoir  can  be  charged 
almost  instantly. 

I  can  also  with  this  system  charge  the 
auxiliary  reservoir  without  releasing  the 
brakes  by  closing  the  cock  C'  on  pipe  /. 
This    becomes     of    great    assistance     on 


■in  to  train-line  and  auxiliary  reser- 
oving  the  engineer's 
valve  to  extra  emergency  position,  con- 
necting in  that  ;  port 
Q  with  port  N  and  the  compound  and  re- 
ducing pipe  B  and  the  brake  cylinder. 

To  provide  for  a  wave  of  air,  the  piston 
'valve  M  1  i  "nnally  seated  in  port  N. 
When  a  reduction  is  made  in  the  train 
line  it  passes  through  port  N,  pushes 
valve  M  from  its  seat  and  enters  pipe  B. 
Should  it  be  a  partial  emergency  applica- 
tion, which  is  alwaj  panied  with 
a  wave  of  air,  valve  A/  will  prevent  the 
wave  from  passing  back  to  the  train  pipe 
and  releasing  brake. 

Should  the  duplex  valve  become  de- 
fective in  my  construction,  I  can  cut  it  out 
by  closing  the  cock  X  on  pipe  Y  and  cock 
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too  quickly,  and  it  is  necessary  to  prevent 
this  too  rapid  stopping  of  the  train,  by 
placing  this  valve  in  the  position  marked 
"reducing,"  the  compound  and  reducing 
pipe  B  is  connected  to  the  atmosphere 
through  port  5",  port  R  and  T;  in  this 
position  the  brake  cylinder  pressure  can 
be  released  to  any  desired  amount  from 
one  pound  to  a  full  release,  allowing 
the  train  to  assume  any  desired  momen- 
tum sufficient  to  carry  it  to  the  desired 
stopping  point.  The  stop  being  made,  the 
engineer's  valve  is  placed  in  the  full  re- 
lease position  and  remains  there  until  an- 
other application  is  needed. 

Here  valve  H  comes  into  action.  After 
brakes  have  been  applied  and  train-pipe 
pressure  reduced  below  the  pressure  of 
spring  /.  valve  H  moves  upward,  raising 
valve  /;  when  engineer's  valve  is 
moved  into  release  position,  main  reser- 
voir pressure  flows   direct   into  the  train 


mountain  grades.  The  exhaust  port 
through  duplex  valve  is  closed,  and  when 
air  is  charged  into  the  train  line  it  moves 
the  slide  valve  E  to  released  position  and 
charges  the  auxiliary  reservoir  without 
releasing  the  brakes;  at  the  same  time,  if 
a  partial  or  full  release  is  wanted,  it  can 
be  had  by  placing  the  engineer's  valve 
in  position  marked  "reducing  position." 

The  compound  and  reducing  pipe  B  is 
also  connected  to  the  air  gage,  which 
shows  brake  cylinder  pressure  in  addition 
to  main  reservoir  and  train-pipe  pressure; 
and  when  the  brakes  are  applied  the  en- 
gineer can  see  the  amount  of  brake  cylin- 
der pressure  received,  also  the  amount  he 
releases  from  the  brake  cylinder.  This 
practically  gives  the  engineer  full  control 
of  the  application  and  release  of  brakes. 

By  this  construction  also  I  can,  in  an 
extreme  emergency,  equalize  main  reser- 
voir pressure   in  the  brake   cylinders   in 


S  on  pipe  M,  leaving  the  auxiliary  reser- 
voir and  duplex  valve  of  that  car  dead, 
and  when  the  brakes  are  applied  on  the 
other  cars,  the  pressure  equalizing  through 
pipe  B  applies  the  brake  equally  on  the 
car  thus  cut  out,  also  giving  an  equal  re- 
lease. Should  the  train  part  at  any  time 
when  it  is  charged  with  air,  the  brakes 
will  go  to  work  automatically:  the  en- 
gineer's valve  then  should  be  placed  in 
the  lap  position  to  retain  main  reservoii 
pressure  to  release  the  brakes.  Under 
these  conditions  the  automatic  cut-off 
valve  will,  close  connections  between  the 
brake  cylinder  and  pipe  B. 

Should  the  train  line  become  broken 
under  the  existing  conditions  of  air-brake 
practice,  it  is  necessary  to  finish  the  trip 
with  hand  brakes;  not  so,  however,  with 
this  system.  In  this  case  the  engineer's 
valve  is  turned  to  position  marked  'extra 
emergency."  which  connects  chamber  D 
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with  port  Q,  port  N  with  port  L  and  the 
compound  and  reducing  pipe  B,  and  by 
closing  cock  X  on  pipe  Y  and  opening 
cock  II  on  pipe  Z,  connect  the  compound 
and  reducing  pipe  B  with  chamber  A  oi 
the  duplex  valve  and  charge  the  train  on 
the  second  automatic  system. 

To  apply  the  brakes  in  this  case,  the 
engineer's  valve  is  turned  to  position 
marked  "reducing  position";  this  allows 
a  reduction  to  flow  from  the  compound 
and  reducing  pipe  B,  which  is  in  connec- 
tion with  chamber  A  of  the  duplex  va've. 
through  port  -S\  port  R  and  port  T  to  the 
atmosphere.  Applying  the  brakes  the 
same  as  hereinbefore  mentioned,  to  re- 
lease the  brakes,  the  engineer's  valve  i- 
again  turned  to  position  marked  "ex  ra 
emergency";  this  allows  the  main  reser- 
voir pressure  to  again  charge  the  train, 
as  above  mentioned,  through  the  pipe  B. 
Should  the  train  part,  the  brakes  will  gu 
to  work  automatically  the  same  as  with 
the  first  automatic  system.  In  this  case 
the  engineer's  valve  should  be  placed  in 
position  marked  "lap."  to  retain  main 
reservoir  pressure,  to  release  the  brake- 
and  charge  the  train. 

For  a  service  application  there  is  a 
tapering  groove  U  which  bridge  port  P 
gradually  laps  as  the  valve  is  turned  to 
service  position,  allowing  the  reduction 
to  be  made  slowly  or  quickly  as  desired. 

In  running  double  head,  the  engineer's 
valve  is  simply  placed  in  position  marktd 
"lap"  on  the  engine  not  controlling  the 
brakes.  Should  the  engineers  controlling 
the  brakes  call  for  brakes,  all  that  is 
necessary  is  to  move  the  engineer's  valve, 
cut  out  to  the  service  or  emergency  posi- 
tion, as  the  case  may  require;  also,  a  par- 
tial or  full  release  can  be  made  if  desired. 
The  same  can  be  done  in  the  second  au  o- 
matic  system  running  double  head,  with 
the  exception  of  a  partial  release. 

Should  straight  air  be  wanted  on  a  train 
or  shifting  engine,  by  running  engineer's 
valve  in  lap  position,  and  turning  the  cock 
•S"  on  pipe  M,  the  brakes  can  be  operated 
on  the  direct  system,  applying  and  releas- 
ing the  brakes  at  the  engineer's  valve. 

By  the  construction  of  this  system,  I 
gain  a  high-speed  brake  and  a  speed  re- 
lease, the  brakes  can  be  applied  in  accord- 
ance with  the  requirements  of  the  case, 
and  released  as  desired  through  the  re- 
ducing port  of  the  engineer's  valve. 

A.   M.  Wii.lhtts, 
Engineer,  W.  J.  &  S.  R.  R. 

Camden,  X.   /. 

[On  account  of  the  handling  without 
gloves  which  the  air-brake  editor  has  re- 
cently received  from  some  inventors,  espe- 
cially from  certain  of  those  having  quick 
release  and  quick  recharging  triples  and 
double  train-pipe  systems  (not  the  above 
described  system),  our  readers  are  hereby 
invited  to  write  us  their  friendly  crit  c  sms 
on  Mr.  Willett's  system  of  brakes,  which. 
with  our  own  comments  thereon,  w'll  be 
published  in  our  next  number. — Eds.] 


Briggs  Attachment. 
Editors: 

I  inclose  you  herewith  a  blueprint  of 
my  arrangement  for  returning  the  engi- 
neer's valve  handle  to  running  position 
from  full  release. 

The  device  consists  simply  of  a  cylinder 
and  piston  stem.  The  dimensions  of  the 
cylinder  are  as  follows:  Outside  length, 
2l/i  inches;  outside  diameter,  1  7-16 
inches;  inside  length  of  cylinder,  I  9-16 
inches;  inside  diameter,  \l/%  inches. 

The  cylinder  is  so  placed  as  to  be  at 
right  angles  with  engineer's  valve  han- 
dle when   in   full   release,  and  it  receives 
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ItKli  !<:s  ATTACHMENT  FOR  ENGINEER'S 
BRAKE  VALVE. 

main  reservoir  pressure  through  a  con- 
nection tapped  in  through  side  of  brake 
valve  with  J^-inch  pipe  tap,  as  shown  by 
the  elbow  below  the  cylinder. 

Piston  stem  travels  I  inch;  therefore 
the  outside  of  the  cylinder  clears  the 
engineer's  valve  handle,  when  in  run- 
ning position,  \Y%  inches.  The  piston  is 
just  wide  enough  to  take  two  1-16-inch 
packing  rings,  and  has  i^-inch  stem. 
After  returning  the  valve  handle  to  run- 
ning position,  the  piston  makes  a  seat 
against  the  cylinder  head  and  prevents 
any  leakage. 

This  device  has  been  in  service  on  three 
of  our  engines  for  more  than  a  yea',  and 
has  given  excellent  results. 

R.  H.  Briggs,  Jr., 
K.  C.  M.  &  B.  R.  R. 

Memphis,    Tenn. 


"Putting   the    Way-Car  Ahead  "—or, 
"  Passengers,  Change  Seats." 

Editors : 

To  one  in  the  position  of  superintendent 
of  air  brakes  or  travelling  engineer,  it 
must  seem  remarkable,  when  they  speak 
to  an  engineer  for  rough-handling  of  the 
brakes,  to  be  told  that  they  are  the  only- 
ones  who  have  ever  found  fault  with  his 
braking. 

The  smooth-handling  of  air  brakes  on 
all  classes  of  trains  is  so  general,  that  an 
engineer  must  feel  deeply  chagrined  when 
he  overhears  some  remarks  that  he  is  in 
the  habit  of  "stopping  the  way-car  first," 


"putting  the  way-car  up  ahead,"  or  "load- 
ing all  the  freight  in  the  head  cars."  On 
passengers  trains  the  wording  is  changed 
to  "passengers,  change  seats." 

In  starting,  and  especially  stopping,  it 
does  frequently  happen  that  jars  occur  at 
the  rear  of  long  trains,  that  are  as  un- 
known to  the  engineer  as  they  are  familiar 
to  the  rear  brakeman  and  conductor,  who 
say  nothing  to  the  engineer  as  long  as 
they  can  keep  the  ash-pan  in  the  way-car 
stove,  or  manage  to  keep  their  heads 
from  being  bumped  against  the  sides  of 
the  windows  when  they  "hear  the  slack 
coming." 

While  there  are  many  trainmen  who 
allow  no  favorable  opportunity  to  pass 
to  criticise,  in  the  latest  approved  style, 
the  work  of  the  head-end,  many  engineers 
who  do  not  hold  the  pessimistic  idea  that 
the  trainman  is  their  deadliest  enemy, 
will,  I  think,  agree  with  me  that  there  is 
a  feeling  of  dislike  on  their  part  to  call 
the  attention  of  the  engineer  to  any  irregu- 
larity in  the  handling  of  the  train. 

There  are  many  engineers,  who.  in  a 
pinch,  slightly  transgress  some  rule  of 
air-braking,  which  they  know  to  be  a  good 
one,  in  order  to  save  time  or  inconveni- 
ence (the  engine  being  opposite  the  water- 
spout or  in  just  the  right  position  to  oil), 
and  when  they  hear  no  unfavorable  com- 
ments, continue  to  repeat  the  same  opera- 
tion frequently. 

In  handling  passenger  trains,  there  are 
but  two  ways  to  jerk  a  train  badly  with 
the  air  brake,  either  of  which  gain  but 
little  sympathy  for  the  man  detected  in 
indulging  in  the  forbidden  practice.  These 
are,  holding  the  brakes  on  hard  until  the 
train  comes  to  a  dead  stop,  or  using  the 
emergency  when  the  train  is  moving 
slowly.  In  either  case  on  a  passenger 
train  is  seldom  or  ever  any  jerk  felt  on 
the  engine. 

On  freight  trains  there  are  so  many 
ways  to  jerk  the  "hind  end,"  unbeknown 
to  the  engineer,  that  I  will  cite  but  one  that 
recently  came  to  my  notice,  and  which  re- 
sulted in  the  train  crew  being  repri- 
manded. 

A  superintendent  riding  on  the  way-car 
of  a  long  freight  train,  usually  composed 
of  forty  to  fifty  cars,  with  seldom  over 
one-half  air-braked,  was  warned  by  the 
conductor,  as  a  certain  stop  was  being 
made,  that  he  had  better  get  off  just  be- 
fore they  stopped,  as  the  engineer  was 
wont  to  stir  things  up  pretty  generally  at 
that  point.  The  superintendent's  obser- 
vation of  that  stop  was  sufficient  for  him 
to  call  my  attention  to  the  matter.  I 
found  that  from  instructions  he  had  but 
a  car  length  or  two  variation  in  his  stop- 
ping place  at  this  point,  which  was  the 
terminus  of  his  run.  and  that  it  was  a 
hard  pull  into  the  siding  for  fully  half  the 
distance,  when  the  grade  pitched  down 
to  his  stopping  point.  Those  acquainted 
with  the  stopping  of  a  train  where  the 
rear  end  lies  "over  the  hill"  can  imagine 
all  the  rest  when  I  say  that  he  took  his 


slack  "in  the  usual  manner,"  and  had 
never  been  told  of  the  results  before  I 
did  so. 

Moral:  Tell  the  train  crew,  whether  it 
be  freight  or  passenger,  and  in  such  a 
way  that  they  will  think  you  mean  it, 
that  you  would  like  to  know  of  any  irreg- 
ularities occurring  on  a  train  which  you, 
as  engineer,  are  handling,  and  don't  forget 
that  sliding  wheels  on  passenger  trains  is 
one  of  the  items  under  the  head  of  "irreg- 
ularities." 

]•'..  W.  l'KATT, 
Gen.  A.  B.  Insp.,  C.  &  N.  W.  Ry. 

Chicago,    III. 

i     $    *i 

Improved  Attachment  for  Air-Signal- 
ing Apparatus. 

This  invention  relates  chiefly  to  the 
class  of  valves  used  in  connection  with 
air  signals  as  now  commonly  used  in  rail- 
way trains,  and  our  purpose  is  to  provide 
a  form  of  valve  of  cheap  construction 
that  may  be  quickly  and  effectually 
cleaned  whenever  the  valve-way  becomes 
clogged  by  dust  or  other  foreign  matter. 

Heretofore  it  has  been  the  common 
practice  to  place  a  disk  of  perforated  ma 


Fig.  1 
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such  time  as  the  actumulation  of  dirt 
makes  it  necessary  to  clean  the  valve, 
which  may  be  readily  done  by  rotating 
the  plug  into  the  position  shown  in  Fig. 
5,  when  the  said  screen  is  brought  into 
coincidence  with  the  pipe  d. 

The  plug  c  is  cut  away  slightly,  as  at 
c  3.  so  that  when  the  plug  is  rotated  into 
the  proper  position  for  cleaning  the 
valve,  an  open  way  is  provided  through 
whic'i  the  current  of  air  may  force  its 
way  and  dislodge  the  accumulation  of  dirt 
on  the  outer  face  of  the  screen.  After  the 
valve  has  been  thus  cleaned,  the  plug  may 
be    rotated    back    into    proper    position. 
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wear  of  cylinders,  machinery  and  boiler 
work,  and  worthy  of  consideration. 

While  a  cut  of  the  circulating  exhaust 
attachment  appeared  in  your  August,  1896, 
number,  I  enclose  you  blueprint  together 
with  profile  of  division  for  ready  refer- 
ence: 

Miles  to 
Engine.      Miles.  Ton* Used.       T«n      Average. 
308  22+ 1 


114 


i\.  4.590 


307 


22.9  i 
25  ft 


22  5 
25.6 


Saving  in  coal-$i3s  in  favor  oi  Engini 

Valvi  oil  mileage— 47*  increase  in  favor  of  Ln- 

ginu  1 1  i. 
Miles  per  pint    21s  8. 

Note— Engine   123  equipped   with   cir- 
culating exhaust  attachment.     Three  en- 
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SELF-CLEANING    DEVICE    FOR    SIGNAL 
PIPE    STRAINER. 

terial  in  one  end  of  the  valve-shell,  which 
disk  has  to  be  removed  whenever  it  is 
desired  to  clean  the  valve;  but  our  pres- 
ent improved  form  of  valve  makes  it 
possible  to  effect  the  cleaning  almost  in- 
stantly and  without  disconnecting  any  of 
the  parts  of  the  complete  device. 

As  shown  by  the  accompanying  draw- 
ings, the  side  of  the  plug  from  which  the 
air  enters  is  slightly  flattened  or  counter- 
sunk, as  at  c  2,  and  a  piece  of  perforated 
metal  or  screen  is  secured  within  said 
countersunk  portion,  as  best  seen  in  Fig 
2.  This  screen  serves  to  check  all  dust 
and  other  foreign  matter  that  may  seek  to 
pass  through  the  valve,  and  holds  it  until 


Branch  to 
Car  Discharge  Valve 


Locomotive  Fnt/iMterino 
I  UK    WEST1NGHOUSE    STRAINER    TEE. 


either  to  shut  off  the  flow  of  air  entirely, 
as  in  Fig.  4,  or  to  allow  said  air  to  flow 
through  the  main  pipe  o,  as  in  Fig.  3. 

The  pipe  d  is  provided  simply  to  con- 
duct the  dirt  or  other  foreign  matter  to 
:iny  desired  point  outside  of  the  car. 

We  find  in  practice  that  the  cleaning 
of  the  valve  is  effected  almost  instantly, 
so  that  practically  no  time  is  lost  in  the 
cleaning  operation,  whereas  heretofore 
it  has  been  necessary  to  disconnect  cer- 
tain of  the  parts  in  order  to  reach  the 
screen  and  remove  it  for  cleaning.  The 
device  adds  very  little  to  the  cost  of  this 
class  of  valves,  and  the  arrangement  of  its 
parts  is  so  simple  that  anyone  of  aver- 
age intelligence  can  operate  the  same 
without  special  instruction. 

William  D.  Reynolds. 
Edward  Shanlev. 

Norwich,  Conn. 

[In  car  discharge  valves  of  recent 
manufacture  the  screen  is  omitted,  and 
dirt  is  arrested  by  the  strainer  tee  as 
shown    in    accompanying   cut. — Ed.] 


Air-Pump  Exhaust  Attachment. 

Editors: 

For  your  information  please  find  memo- 
randum of  test  run  here  in  month  of 
December,  1896.  which  illustrates  the 
point  of  economy  in  removing  air-pump 
exhaust  from  the  stack  and  placing  it 
to  important  use.  This  attachment  has 
proven    a    wonderful    saver    in    coal.    oil. 


gines  run  in  "pool"  on  heavy  passenger 
run,  sixth  district  (Needles  to  Barstow, 
170  miles).  Engines  114  and  119  put  in 
shape  for  test— Engine  123  six  months 
out  of  shop  and  no  alterations  made — 
flues  in   service  seventeen   months. 

With  light  coal  and  alkali  water  (heavily 
impregnated  with  mineral  substances)  we 
use,  this  is  a  remarkably  good  showing 
all  round. 

With  this,  while  device  not  generally 
adopted  on  A.  &  P.  and  Santa  Fe  (from 
reason,  proposition  presented  by  them 
not  satisfactory  to  me),  ten  roads  have 
experimented  with  it;  one  accepted.  The 
Mexican  Northern,  I  understand,  have 
equipped  all  their  engines,  taking  cut  and 
information  from  "Locomotive  En- 
gineering." 

Some  of  the   manufacturers  have  also 

taken   kindly  to   attachment.       As  yet  I 

have  not  had  objectionable  feature  raised 

by  any  road  having  experimented  with  it 

W.  S.  Hancock, 

M.  M.,  A.  &  P.  Ry. 

Needles,  Cal. 

[The  invention  of  Mr.  Hancock  referred 
to  was  illustrated  in  our  August  number 
last  year,  and  will  be  familiar  to  our 
readers.  The  exhaust  is  led  into  the  main 
exhaust  pipe  of  the  engine  and  has  an 
automatic  valve,  which  opens  with  the 
suction  of  the  pistons  when  engine  is 
running  without  steam,  and  breaks  the 
vacuum  otherwise  formed  by  the  pump 
action   of  the  pistons. — Ed.] 
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QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(79)  J-  P-.  Toronto,  Can.,  writes: 

I  am  running  an  engine  equipped  with  a 
driver  brake  having  one  auxiliary,  one 
triple  valve  and  two  brake  cylinders,  one 
on  each  side.  Now,  if  one  brake  cylinder 
piston  had  (our  inches  travel  and  the 
other  has  six  inches  travel,  would  the 
brake  on  one  side  set  tighter  than  the 
other,  or  would  they  both  set  equal?  A. — 
The  pressure  in  both  brake  cylinders 
would  be  the  same,  for  the  reason  that 
both  cylinders  are  in  communication  with 
each  other  by  the  pipe  which  unites  them. 
This  will  be  better  understood  when  we 
remember  that  chamber  D  in  the  equaliz- 
ing discharge  valve  is  coupled  by  a  pipe 
to  the  equalizing  reservoir,  and  the  pres- 
sures in  both  are  the  same.  It  would  be 
preferable,  however,  to  adjust  the  piston 
travel  on  both  cylinders  so  that  they 
would  travel  alike. 

(80)  G.  L.  B.,  Chicago,  111.,  writes: 

Is  it  possible  for  a  single  pair  of  wheels 
to  be  slid  flat  under  one  coach  of  a  passen- 
ger train  and  not  under  the  others?  Say, 
for  instance,  the  pair  of  slid  flat  wheels  is 
under  the  middle  car  of  the  train.  If 
wheels  be  so  slid  flat,  and  the  standard 
train-line  pressure  of  70  pounds  be  carried, 
should  the  fault  be  placed  on  the  unskilled 
application  of  the  engineer  or  neglect  of 
the  car  repairer?  A. — It  is  seldom  that  all 
the  wheels  under  a  car  are  slid  flat  at  the 
same  time.  A  little  more  brake  power 
on  one  pair  of  wheels,  difference  in  the 
metal  of  brake  shoes,  wheels  being  out  of 
round,  and  other  controlling  conditions 
make  it  possible  to  slide  one  pair  of 
wheels  when  the  others  are  not  slid. 
With  the  meagre  data  given  we  could  not 
presume  to  attach  the  blame  at  this  long 
range  upon  anyone. 

(81)  A.  B.  C,  Montreal,  Can.,  writes: 
On  page  46  of  the  W.  A.  B.  Co.'s  In- 
struction Book,  1890  issue,  an  example  of 
the  Hodge  and  Stevens  systems  of  levers 
are  shown.  Will  you  please  explain  what 
is  meant  by  total  brake  beam  leverage, 
which  is  given  as  8  for  the  Hodge  and  16 
for  the  Stevens?  A. — The  proportion  of 
a  leverage  is  calculated  from  the  amount 
of  pressure  it  will  give  when  certain  other 
pressure  is  applied  to  give  that  force. 
If  a  thousand  pounds  be  applied  to  the 
top  end  of  a  truck  lever  whose  measure- 
ments are  21  and  7,  the  pressure  delivered 
to  the  brake  shoe  will  be  4,000  pounds, 
and  the  proportion  of  the  lever  will  be  4 
to  1.  As  there  are  four  brake  beam  levers 
under  a  car,  the  total  brake  beam  leverage 
would  be  16.  On  the  Hodge  system  one- 
half  of  this  would  go  to  the  hand  brake, 
which  would  reduce  the  total  brake  beam 
leverage  to  8.  As  the  Stevens  system  has 
no  Hodge  lever,  the  entire  amount  of 
brake  force  is  used  and  the  total  brake 
beam  leverage  would  be  16.  See  reply  to 
"E.  G."  in  question  50,  March  number. 


(82)  C.  A.  C,  Hempstead,  L.  I.,  writes: 
In  December,  1896,  issue  of  "Locomo- 
tive Engineering,"  I  note  where  Mr. 
Schaffner  states  that  while  looking  over 
his  train  he  found  one  car  with  the  triple 
cut  out.  He  found  the  auxiliary  reservoir 
empty.  When  he  opened  the  cut-cock  he 
claimed  the  brakes  went  on  in  the  emer- 
gency. In  explaining,  he  says  that  one- 
half  of  the  emergency  valve  gasket  was 
gone,  which  allowed  full  train-pipe  pres- 
sure to  go  direct  to  the  cylinder.  Inasmuch 
that  the  piston  4  in  the  triple  is  in  release 
position  under  the  above-described  cir- 
cumstances, and  the  brake  cylinder  is  con- 
nected to  the  atmosphere  through  the  ex- 
haust port  in  the  slide  valve,  would  not 
the  train-pipe  pressure  pass  through  the 
cylinder  and  to  the  atmosphere  without 
giving  this  application?  A. — The  opening 
made  from  the  train  pipe  to  the  brake 
cylinder  by  the  absence  of  half  of  the 
lubber  seat  of  the  emergency  valve  was, 
no  doubt,  greater  than  the  opening  from 
the  brake  cylinder  through  the  exhaust 
ports  to  the  atmosphere.  There  are  men 
who  have  had  a  similar  experience  to  that 
of  Mr.  Schaffner.  Although  the  exhaust 
port  is  open,  it  seems  that  the  admission  of 
air  to  the  brake  cylinder  is  so  much 
greater  than  the  exit,  that  the  brake  will 
set,  although  there  is  a  strong  escape  of 
air  at  the  exhaust  port. 

(83)  B.  J.  Smith,  Princeton,  Ind.. 
writes: 

I  heard  an  expert  air-brake  man  claim 
that  a  6-inch  Westinghouse  air  pump 
could  pump  up  pressure  to  1,000  pounds 
per  square  inch  if  it  had  sufficient  steam 
pressure.  1.  Is  it  not  a  fact  that  if  we  take 
a  cylinder  12  inches  long,  with  a  loaded 
outlet  valve  at  one  end  and  a  tight  piston 
in  the  other  end,  if  we  push  that  piston 
to  one-half  its  stroke,  do  we  not  obtain 
two  atmospheres  compressed  therein?  A. 
— Yes.  2.  If  pushed  three-quarters  of  the 
stroke  do  we  not  have  four  atmospheres, 
and  so  on  to  the  end  of  the  stroke?  A. — 
Yes.  3.  If  the  discharge  valve  is  blocked, 
may  not  the  piston  travel  its  full  stroke 
and  not  force  any  pressure  out?  A. — Yes. 
4.  Does  not  the  amount  of  pressure  when 
reached  depend  upon  the  amount  of  clear- 
ance between  the  piston  and  the  cylinder 
head?  A. — Yes.  If  the  steam  and  air 
cylinders  of  the  air  pump  were  able  to 
withstand  the  severe  effects  of  such  high 
pressure  without  bursting,  it  is  scarcely 
possible  that  1,000  pounds  could  be  deliv- 
ered by  the  air-brake  pump,  as  it  is  now 
constructed,  as  the  clearance  at  the  end  of 
the  stroke  is  too  great  for  that  pressure. 
Taking  into  consideration  the  clearance, 
the  leakage  past  the  packing  rings,  and 
the  heating  due  to  compression,  the  cylin- 
der full  of  atmospheric  air  would  occupy 
less  than  $i  of  an  inch  in  the  end  of  the 
cylinder  at  1,000  pounds  pressure. 

(84)  J.  R.,  Jersey  City,  writes: 

I  had  a  train  of  two  baggage  cars,  four 
coaches   and    five   parlor   cars,    eleven   in 


all.  Engine  was  equipped  with  D-5  brake 
valve.  At  the  terminal  the  brakes  were 
tested  before  leaving  and  found  to  be  in 
good  shape.  The  first  stop  was  several 
miles  out.  I  pulled  away  from  there  and 
everything  went  all  right.  A  mile  or  two 
further  on  the  train  began  to  pull  so  hard 
that  I  stopped,  and  the  brakeman  bled  off 
the  brake  on  one  of  the  parlor  cars  which 
had  crept  on.  I  had  not  gone  more  than 
two  or  three  miles  when  the  brake  on  a 
passenger  car  crept  on.  I  stopped  again 
and  had  the  fireman  bleed  off  the  brake, 
and  after  that  the  brakes  worked  all  right. 
My  regular  train  consists  of  five  cars,  and 
when  I  get  any  more  the  brakes  creep  on. 
What  is  the  cause  of  the  trouble?  A. — 
When  releasing  brakes  you  have  probably 
allowed  the  handle  of  the  brake  valve  to 
remain  a  little  too  long  in  the  full  release 
position,  and  the  train  line  and  auxiliary 
reservoirs  have  received  a  higher  pres- 
sure than  they  should,  and  higher  than 
would  be  allowed  by  the  feed-valve  at- 
tachment; consequently,  the  train-line 
pressure  and  auxiliary  reservoir  pressure 
had  to  leak  down  below  the  tension  of  the 
spring  in  the  feed-valve  attachment  be- 
fore any  communication  between  the  main 
reservoir  and  the  train-line  could  be  re- 
established. This  leakage  doubtless  ap- 
plied the  more  sensitive  brakes.  When 
releasing  brakes  leave  the  valve  handle  in 
full  release  but  a  few  seconds,  then  re- 
turn to  running  position,  and  your  trouble 
will  probably  disappear. 

(85)  J.  W.  C.  Waco,  Tex.,  asks: 
Why  would  not  the  old-style  Westing- 
house  quick-action  triple  valve,  which 
vents  train-pipe  pressure  to  the  atmos- 
phere in  an  emergency  application,  be  an 
advantage  over  the  present  quick-action 
triple  valve,  which  vents  train-pipe  pres- 
sure to  the  brake  cylinder,  as  we  would 
then  get  60  pounds  in  the  brake  cylinder 
in  both  service  and  emergency  applica- 
tions? A. — Instead  of  being  an  advantage, 
the  scheme  proposed  would  be  a  detrimen- 
tal one,  for  the  reason  that  50  pounds  pres- 
sure to  the  square  inch  with  the  proper 
leverage  is  sufficient  for  all  service  applica- 
tions of  the  brake,  and  is  as  high  as  can  be 
used  in  service  applications  without  dan- 
ger of  sliding  wheels.  In  emergency  ap- 
plications, however,  the  full  60  pounds 
pressure  is  needed,  and  chances  can  be 
taken  on  wheels  skidding.  In  earlier  days 
when  it  was  attempted  to  brake  cars  at 
90  per  cent,  with  the  plain  triple,  (which 
was  equivalent  to  the  old  quick  action 
form  venting  to  the  atmosphere)  a  great 
deal  of  trouble  was  had  with  slid  flat 
wheels,  and  we  would  have  the  same 
trouble  were  we  to  attempt  to  use  the 
emergency  pressure  for  ordinary  service 
stops.  An  ideal  triple  is  one  that  can  be 
operated  at  will  to  give  a  moderate  and 
sufficient  pressure  in  service  applications, 
or  a  sudden  and  higher  pressure  in  emer- 
gencies that  will  stop  the  train  in  the 
shortest  possible  distance.  It  must  be 
borne  in  mind  that  pressure  alone  does 
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not  give  the  braking  power,  A  low  pies- 
sure  with  a  high  leverage  will  produce  as 
high  braking  power  as  a  high  pressure 
with  low  leverage. 

i     i     © 

Backing  Trains  Into  Stations. 

In  your  reply  to  Question  77,  May  num- 
ber, "I7.  E.  M."  is  advised  that  the  brake 
valve  should  be  lapped  when  brakes  are 
being  operated  by  the  train  men  from  the 
rear  of  passenger  trains  being  backed  into 
a  depot. 

This  advised  practice,  I  believe,  is 
dangerous.  With  a  brake  valve  in  good 
order  and  the  handle  on  lap,  any  train  pipe 
leakage  which  can  be  compensated  for  by 
equalization  through  the  feed-port  in  the 
triple  valve  will  reduce  auxiliary  pressure 
instead  of  applying  the  brakes.  Any  par- 
ticularly sensitive  triple  manifesting  a  ten- 
dency to  call  attention  to  the  trend  of 
affairs  will  be  prevented  from  so  doing 
by  the  leakage  groove,  and,  where  the  in- 
terval between  the  lapping  of  the  valve 
and  the  time  for  stopping  is  sufficient, 
auxiliary  reservoir  pressure  will  be  so 
low  that  any  credit  for  the  stop  will  be 
due  to  an  emergency  application  of  the 
bumping  post. 

E.  H.   DeGroot,  Jr. 

Downer's  Grove,  III. 

[In  backing  into  a  station,  the  distance 
covered  is  usually  but  a  few  hundred  feet, 
and  if  a  train  were  to  run  at  a  sufficiently 
slow  speed  to  permit  the  auxiliary  reser- 
voir pressure  to  escape  through  the  triple 
valve  feed  groove  to  the  train  pipe,  and 
thence  through  leaks  in  the  train  pipe  to 
the  atmosphere,  as  noted  by  our  corre- 
spondent, a  close  watch  would  be  neces- 
sary to  see  the  train  move.  Surely  there 
would  be  little  danger  in  this,  and  little 
work  left  for  the  bumping  post  to  per- 
form. However,  should  a  train  be  backed 
up  through  a  city  or  town  where  numer- 
ous applications  were  necessary  for  cross- 
ings at  grade,  etc.,  and  it  was  the  practice 
to  have  the  train  men  operate  the  brakes 
from  a  "back-up  hose,"  it  would  perhaps 
be  the  choice  of  some  men  to  carry  the 
engineer  brake  valve  on  running  position. 
But  it  should  be  borne  in  mind  that 
where  two  men  on  opposite  ends  of  the 
train  jointly  manipulate  the  brakes,  there 
always  exists  that  condition  where  "too 
many  cooks  spoil  the  broth." — Eds.] 

©     i     i 

Pressure  Recorders. 

Air-brake  men  complain  that  there  is 
as  yet  no  pressure  recorder  in  the  market 
suitably  adapted  to  air-brake  work.  The 
chief  complaint  made  is  that  the  machine 
moves  the  paper  too  slowly  to  register 
quick  successive  reductions.  Two  or  three 
reductions  can  be  made  at  short  intervals, 
and  the  recording  pencil  will  travel  the 
same  line  each  time.  The  machine  will 
record  a  reduction  in  pressure,  but  will 
not  give  the  number  of  reductions  unless 


they  are  made  a  minute  or  so  apart.  This 
shortcoming  robs  the  pressure  recorder  of 
all  the  value  it  might  otherwise  contain 
for  air-brake  work.  What  air-brake  men 
want  is  a  machine  that  will  register  those 
quick  successive  reductions  which  pro- 
duce the  greater  part  of  the  trouble  ex- 
perienced with  air-brake  operation.  The 
ordinary  fluctuation  of  pressure  in  a  train 
pipe  is  comparatively  of  little  moment. 
Pressure  recorders  are  too  expensive  ma- 
chines to  employ  merely  to  detect  the  car- 
rying of  a  too  high  or  fluctuating  pres- 
sure.    An  ordinary  gage  will  do  that. 

The  pressure  recorder  offered  to  air- 
brake men  is  a  machine  specially  designed 
to  record  fluctuations  of  pressure  on 
steam  boilers  and  gives  an  average  travel 
of  one  inch  per  hour.  This  speed  is  suffi- 
ciently rapid  for  the  work  the  machine  was 
designed  to  perform,  but  it  will  not 
suffice  for  air-brake  work.  It  would  seem 
that  the  clock  mechanism  of  the  machine 
could  be  speeded  up  to  suit  air-brake 
men;  yet  one  dealer  has  declared  it  to  be 
an  impossible  task. 


Good  Yard   Air  Piping. 

One  of  the  best-equipped  yards,  in  point 
of  thoroughness  and  convenience,  for  test- 
ing the  air  appliances  of  cars,  is  that  of 
the  St.  Louis  &  San  Francisco  Railway, 
at  Springfield,  Mo.  The  piping  consists 
wholly  of  old  4-inch  water  mains  that 
were  abandoned  by  the  company's  water 
service  people,  who  for  some  reason  had 
no  further  use  for  it. 

The  best-arranged  plans  of  an  expert 
could  hardly  have  produced  a  state  of 
affairs  more  to  the  liking  of  Mr.  Groves, 
the  superintendent  of  rolling  stock,  who 
got  the  pipes  into  commission  with  the 
least  delay;  the  cubical  contents  of  that 
size  of  pipe  making  a  reservoir  of  no 
mean  capacity,  and  just  the  thing  to  draw 
from  with  safety  in  car-testing.  It  might 
not  be  the  result  of  well-directed  effort,  so 
much  as  opportunity  wisely  taken  ad- 
vantage of,  but  there  was  no  moralizing 
done  until  after  the  pipes  were  well  under 
ground  for  their  new  duties. 


Forging  Brake  Rods. 

Brake-rod  construction  is  one  of  those 
jobs  that  permit  of  a  vast  number  of 
routes  to  the  desired  goal.  Among  the 
interesting  methods  of  making  a  good 
job,  may  be  cited  those  of  the  Louisville 
&  Nashville  road.  The  whole  rod  is  formed 
from  material  in  the  jaws  (in  the  case  of 
bottom  rods  of  the  inside  brake),  enough 
stock  being  put  in  at  the  start  to  form  a 
jaw  and  leave  sufficient  of  the  body  on 
each  jaw  to  weld  together  and  form  the 
complete  rod  with  jaws  at  each  end. 

The  jaws  are  made  of  two  separate 
pieces  of  J^  x  2^2-inch  iron,  with  the  holes 
punched  in  each  piece.  These  pieces  then 
have  a  pin  dropped  in  one  hole  to  hold 


the  two  parts  in  register  while  the  op- 
posite ends  arc  welded  so  as  to  be  made 
into  a  jaw  and  draw  down  into  a  part  of 
the  body,  the  latter  being  scarfed  for 
welding.  The  two  parts  are  then  welded 
and  the  jaws  opened  to  size,  finished — 
only  two  operations,  and  those  in  the 
Bradley  hammer. 

s     & 

Motive  Power  for   Street  Railways. 

The  street-car  companies  of  several 
leading  British  cities  have  lately  sent  rep- 
resentatives to  America,  to  investigate  the 
motive  power  employed  on  our  street 
railways.  At  present  there  is  very  little 
motive  power  employed  on  English  street 
railways  except  horses,  but  the  owners  of 
the  roads  are  now  awakening  up  to  the 
fact  that  better  and  cleaner  motive  power 
can  be  employed  with  advantage  to  all  f 
concerned.  They  have  investigated  our 
cable  systems,  all  our  electric  systems,  and 
the  use  of  air  as  a  motive  power. 

An  official  connected  with  the  Liver- 
pool Tramway  System  has  been  here 
lately,  and  he  seemed  to  be  so  very  much 
struck  with  the  advantages  of  the  com- 
pressed air  motor  used  on  One  Hundred 
and  Twenty-fifth  street,  New  York,  that 
he  employed  an  expert  to  make  a  thor- 
ough investigation  of  the  working  of  the 
system  and  all  expenses  connected  with  it. 
The  report  of  this  expert  concludes: 

"Looking  at  this  system  from  a  me- 
chanical point  of  view,  there  appears  to 
be  no  doubt  of  its  efficiency.  The  details 
connected  with  the  service  which  we 
examined  have  been  very  carefully 
wrought  out  and  constructed,  and  the 
machinery  appeared  to  have  sustained  no 
wear  and  tear  of  any  moment  after  the 
continuous  service  of  about  eight  months. 

"The  arrangement  of  the  machinery  in 
the  car  is  that  of  a  plain  simple  engine, 
the  working  parts  are  of  good  strong  sec- 
tion and  design,  and  should  last  for  a  long 
time  with  a  very  little  upkeep,  and  we 
have  no  hesitation  in  stating  that  a  plant 
fitted  upon  this  system,  with  the  arrange- 
ments and  details  carried  out  properly  to 
begin  with,  would  work  as  great  or  greater 
efficiency  and  more  economy  than  any 
other  system  which  we  are  acquainted 
with." 


* 


a. 


The  Buffalo  Forge  Company  have  re- 
ceived an  order  for  two  engines  to  be  sent 
to  St.  Petersburg,  Russia.  The  engine 
department  of  this  company  is  reported  to 
be  very  busy  and  unable  to  keep  up  with 
orders. 

%  %  % 

The  Nashville,  Chattanooga  &  St. 
Louis  have  within  the  month  put  in  a  43 
and  32  lever  machine,  for  operating  their 
pneumatic  switches  and  signals,  making 
a  total  of  136  levers  in  pneumatic  inter- 
locking machines  put  into  operation  since 
March  18th. 
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WHAT   YOU   WANT  TO    KNOW. 

Questions  «nd  Answers. 

Correspondents  wishing  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  nanus  and  addresses,  not 
for  publication,  but  for  evidence  oj  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(39)  C.  M.  S.,  Keyport,  N.  J.,  asks: 
Can  you  explain   through  your   paper 

how  long  the  life  of  a  locomotive  boiler 
is,  say,  when  new  it  is  allowed  125  pounds 
of  steam  pressure?  Have  heard  of  many 
boiler  explosions  and  in  most  every  case 
it  was  an  old  boiler.  A. — The  life  of  a 
boiler  is  .a  very  variable  quantity,  depend- 
ing on  so  many  factors,  like  material,  con- 
struction, care,  quality  of  water,  etc.,  that 
wisdom  of  a  superior  order  is  necessary  to 
a  prediction.  In  general  it  may  be  said 
that  a  correctly  designed  boiler,  worked 
under  the  most  favorable  conditions,  ought 
to  be  in  service  at  least  fifteen  years,  and 
even  longer  when  properly  maintained. 

(40)  J.  W.  M.,  So.  Frankfort,  Mich., 
writes: 

Can  you  give  me  a  simple  formula  for 

calculating  the  elasticity  of  a  coil  spring. 

such  as  a  common  draft  spring?     A. — The 

following   is   used   extensively   in   spring 

d3  IV 
design  :     E  =  ^~n*  in    whlch   E  =  com" 

pression  or  extension  of  one  coil  in  inches, 
d=diameter  in  inches  from  center  to 
center  of  bar,  (-F=load  in  pounds,  D= 
diameter  of  bar  in  sixteenths  of  an  inch, 
and  C=a  constant  which  is  taken  at  22  for 
round  steel.  The  deflection  for  one  coil 
as  found  above  is  to  be  multiplied  by  the 
number  of  coils  to  get  the  total  deflection 
of  the  spring. 

(41)  W.  J.  F.,  Columbia  Heights, 
Brooklyn,  asks: 

1.  Do  not  engineers  on  night  runs  on 
locomotives  have  some  trouble  in  ob- 
serving the  working  of  sight-feed  cylinder 
lubricators?  A.— There  is  no  difficulty  in 
noting  the  working  of  a  lubricator  at 
night,  if  the  proper  illumination  is  fur- 
nished. 2.  Do  the  sight-feed  glasses  often 
break,  and  can  they  be  replaced  before  the 
end  of  the  run  when  broken?  A. — It  is 
a  rare  occurrence  for  them  to  break,  and 
new  glasses  are  put  in  on  the  road  at  the 
first  stop  by  closing  the  steam  and  water 
valves.  3.  The  N.  Y.  C.  &  H.  R.  R.  R., 
I  believe,  does  not  use  any  sight-feed 
lubricators;  can  you  say  why  not?  A.— 
We  do  not  know.  4.  What  is  the  best 
locomotive  cylinder  lubricator  that  you 
know  of  in  this  country?  A. — It  is  not 
within  our  province  to  answer  this  ques- 
tion.   They  are  all  good. 

(42)  L.  L.  M.,  Hamlet,  N.  C,  writes: 
Please  explain  what  advantage  is  had 

in  setting  a  valve  on  an  engine  as  de- 
scribed below:  First,  get  the  blades  prop- 
erly divided;  second,  move  the  eccentrics 
so  that  the  valve  will  be  line  and  line; 
third,  then  lengthen  the  blades  so  that 
the  valve  on  the  front  center  will  open  1-16 


inch,  and  will  be  blind  1-16  inch  on  the 
back  center.  I  claim  that  the  lead  should 
be  the  same  on  both  centers.  Am  I  right 
or  wrong?  A. — The  trend  of  opinion 
among  many  valve  motion  experts  at  this 
time  seems  to  be  in  the  direction  of  nega- 
tive lead  in  the  back  motion,  with  a  vary- 
ing positive  lead  in  the  forward  motion; 
the  claim  in  favor  of  this  practice  being 
that  an  engine  rides  smoother,  has  a  bet- 
ter steam  distribution  and  steams  better. 
Our  position  in  the  premises  is  that  an 
equal  lead  adjusted  for  the  running  cut-off 
will  give  results  perfectly  satisfactory. 

(43)  O.  E.  H.,  Hunter,  N.  Y.,  asks: 
What   is   meant   by   a   right-hand   lead 

and  left-hand  lead  engine?  What  is  the 
difference  between  the  two?  A. — A  right- 
hand  lead  engine,  so  called,  is  one  in  which 
the  crank  on  the  right-hand  side  is  always 
in  advance  of  the  crank  on  the  left-hand 
side,  when  the  engine  is  running  ahead. 
The  contrary  holds  true  for  a  left-hand 
lead  engine.  This  is  clearly  demonstrated 
by  bending  a  piece  of  wire  into  the  shape 
of  an  axle  with  a  crank  at  each  end,  and 
slowly  turning  it  between  the  fingers;  it 
will  be  found  that  a  right-hand  crank  will 
be  ahead  while  running  forward,  and  will 
follow  the  crank  on  the  left  end  of  the 
same  axle  when  running  backward.  From 
this  it  will  be  seen  that  a  right-hand  lead 
engine  will  have  the  right-hand  pin  on 
the  forward  center  when  the  pin  on  the 
left  side  is  on  the  upper  quarter,  and  a 
left-hand  lead  will  have  the  left-hand  pin 
on  the  forward  center  when  the  pin  on 
the  opposite  side  is  on  the  upper  quarter. 

(44)  G.  W.  H.,  Chicago,  111.,  writes: 

I.  I  do  not  fully  understand  the  opera- 
tion of  the  compressed-air  locomotive, 
and  therefore  have  a  few  questions.  I 
would  like  to  ask,  to  begin  with,  does  the 
air,  after  passing  the  reducing  valve,  enter 
into  a  chamber  with  water  and  steam,  or 
does  it  pass  through  a  chamber  heated  by 
this  steam?  A. — The  air  passes  direct 
into  a  chamber  containing  hot  water  at  a 
pressure  of  about  150  pounds  per  square 
inch.  2.  Water  at  350  degrees  Fahr.  is 
steam  at  125  pounds;  now,  how  is  this  heat 
or  steam  kept  up?  You  say  that  the  water 
is  heated  and  a  portion  supplied,  etc. 
What  does  this  mean?  A.— The  original 
idea  in  connection  with  the  steam  cham- 
ber was  to  heat  and  re-expand  the  air. 
but  experiment  in  service  demonstrated 
that  the  moisture  taken  up  by  the  dry  air 
made  the  device  more  efficient  than  when 
the  air  was  made  to  pass  over  a  heated 
surface  only.  The  heat  of  the  steam 
chamber  is,  of  course,  gradually  dissi- 
pated and  falls  until  the  chamber  is 
charged  again. 

(•45)  J.  C.  C,  Bowling  Green,  Ky., 
writes: 

We  have  an  eight-wheel  passenger  en- 
gine doing  the  same  work  as  two  other 
engines  of  about  the  same  size,  and  her 
cylinders    will    groan,    although    we    may 


give  twice  the  quantity  of  valve  oil  that 
the  other  engines  get.  There  is  no  leak 
in  the  oil  pipes,  the  engine  carries  water 
good  and  her  dry-pipe  joints  are  all  right. 
What  is  the  cause  of  it,  and  can  you  sug- 
gest a  remedy?  A.— The  trouble  may  be 
caused  by  the  piston  packing  fitting  too 
tightly  against  the  walls  of  the  cylin- 
der, or  the  intermittent  action  of  the 
lubricator,  due  to  a  higher  pressure  on 
the  cylinder  end  of  the  pipe,  than  that  on 
the  condenser  of  the  lubricator.  This  lat- 
ter condition  of  things  is  likely  to  attend 
all  speeds  with  a  full  throttle,  more  es- 
pecially if  the  lubricator  steam  pipe 
receives  steam  from  a  fountain.  In  that 
case  the  remedy  would  appear  to  be  in  a 
device  that  would  reduce  the  pressure  at 
the  steam  chest  or  increase  it  at  the  lu- 
bricator. A  very  common  cause  of  oil 
waste  at  the  lubricator  is  that  of  cylinder 
packing  too  large  for  the  cylinder. 

(46)  F.  W.  L.,  West  Chester,  Pa„ 
writes: 

Will  you  please  tell  me,  through  your 
paper,  the  proper  way  to  tram  an  engine, 
and  at  what  points  to  tram  from?  A. — 
The  tramming  of  an  engine  is  in  itself  a 
very  simple  operation,  if  by  tramming  is 
meant  an  application  of  the  tram  points 
to  axle  and  pin  centers,  which  only  de- 
mands that  those  centers  shall  be  small 
and  accurately  located,  and  the  tram 
points  sharp;  otherwise  the  results  will 
be  of  little  value.  The  first  operation  is 
that  of  tramming  the  shoes  (squaring 
them)  from  the  joints  of  the  back  cylin- 
der heads,  or  from  the  truck  center-pin 
when  that  is  known  to  be  central  between 
the  cylinder  axes.  Assuming  that  these 
points  are  correct,  and  that  the  driving 
boxes  are  bored  centrally,  the  wheels  are 
put  under  the  engine  and  the  wedges  are 
set  up  tight  enough  to  move  without 
sticking.  Tramming  the  distance  between 
centers  of  axles  on  both  sides,  the  pins  on 
one  side  are  next  brought  into  agree- 
ment with  the  trams.  The  engine  is  then 
moved  one  turn  of  the  wheels,  and  the 
trams  tried  on  the  pins  on  centers  and 
quarters  on  each  side;  if  the  pins  do  not 
come  in  tram,  they  are  either  not  quar- 
tered correctly  or  are  sprung. 

(47)  H.  T.,  Paducah,  Ky.,  writes: 

1.  In  discussing  the  merits  of  different 
makes  of  engines,  the  remark  was  made 
that  a  few  years  ago  the  Brooks  Locomo- 
tive Works  manufactured  some  engines 
that  would,  to  use  the  relator's  language, 
"nearly  tear  themselves  to  pieces  if  drop- 
ped in  the  corner  while  running  shut  off;" 
hence,  engineers  would  drop  lever  but 
three  or  four  notches.  Can  you  tell  me 
the  peculiarity  in  construction  of  these 
engines,  or  what  was  the  matter  with 
them?  A. — We  cannot  diagnose  such  a 
case  without  some  particulars  of  the  valve 
motion's  construction.  Cases  have  been 
of  common  occurrence  in  which  ten-wheel 
engines  have  stripped  themselves  of  valve 
gear,  by  breaking  rods,  or  eccentrics  or 


LOCOMOTIVE    ENGINEERING. 


461 


straps,  or  all  three,  by  reason  of  having 
long  bent  eccentric  rods;  these  engines 
require  care  111  handling  the  reverse  lever 
when  going  at  speed,  on  account  of  the 
lack  of  rigidity  in  the  eccentric  rods.  It 
is  possible  that  a  similar  construction 
might  have  been  the  cause  of  the  trouble 
you  speak  of.  2.  At  what  part  of  the 
stroke  of  the  piston  does  expansion  cease, 
release  take  place  and  compression  begin 
with  a  17  x  24  engine  working  in  the  6- 
inch  cut-off.  The  valve  has  5-inch  travel, 
J^-inch  outside  lap,  line  and  line  inside, 
ports  1%  x  15  inches,  and  bridges  i]/s 
inches?  A. — Data  are  rather  imperfect 
on  which  to  base  an  answer  to  this  ques- 
tion, since  lead  is  not  given  for  full  stroke, 
nor  length  of  eccentric  rods,  but  an  ap- 
proximation, leaving  out  the  missing  ele- 
ments, will  show  expansion  to  end  and 
release  and  compression  to  begin  at  about 
16  inches  of  the  stroke. 


Difference    In     Fuel    Consumption    of 

American   and   Foreign 

Locomotives. 

A  railroad  official  who  is  interesting 
himself  very  seriously  in  fuel-saving 
methods,  writes  us: 

"What  is  there  in  the  design  and  con- 
struction of  those  large  modern  English 
locomotives,  referred  to  in  the  December 
and  January  issues  of  'Locomotive  En- 
gineering,' that  enables  them  to  haul  ex- 
press trains  weighing  from  225  to  250 
gross  tons,  at  an  average  speed  of  50 
miles  per  hour,  with  a  fuel  record  of  24 
and  30  pounds  of  coal  per  mile,  respec- 
tively; while  engines  operating  American 
trains  of  equal  weight  and  speed  use  from 
65  pounds  to  85  pounds  of  coal  per  mile? 
If  these  records  are  correct,  are  they  not 
probably  due  to  the  greater  care  taken  of 
the  engines,  and  to  a  more  careful  and  in- 
telligent system  of  firing  than  usually  pre- 
vails in  this  country? 

"The  difference  between  the  averages  of 
these  two  fuel  records  is  48  pounds,  or  64 
per  cent,  in  favor  of  English  engines. 
Now,  assuming  that  these  figures  cor- 
rectly represent  the  difference  between  the 
total  general  average  of  locomotive  coal 
consumed  by  English  and  American  rail- 
roads, let  us  see  how  much  money  is  be- 
ing expended  for  fuel  in  this  country  over 
and  above  the  amount  that  would  be  re- 
quired if  the  coal  record  were  as  good  as 
that  of  English  railways.  In  1896,  the  total 
amount  of  locomotive  fuel  used  in  the 
United  States  cost,  approximately,  $85,- 
000,000.  Had  this  amount  been  reduced 
by  64  per  cent.,  enough  money  would  have 
been  saved  to  pay  a  dividend  of  about  1 
per  cent,  on  the  capital  stock  of  all  Amer- 
ican roads. 

"What  are  master  mechanics  doing  to 
put  an  end  to  this  extravagant  use  of  fuel? 
Surely  they  do  not  intend  to  wait  until 
some  enterprising  coal  dealer,  learning  of 
these  extraordinary  records,  steps  in  with 
a  guarantee  to  supply  the  fuel  that  is  nec- 
essary for  locomotive  use  at  a  reduction  of 


front  25  1./   ;o  1 nt.  per  mile  1  tin 

undertakes  to  instruct  locomotive  fore- 
men, engineers  and  firemen  in  the  proper 
care  of  their  engines  and  in  the  economi- 
cal use  of  fuel,  which  action  seemed  neces- 
sary a  few  years  ago  to  make  our  mechan- 
ical friends  fully  realize  the  magnitude  of 
the  extravagance  in  tin-  use  of  oil?" 

i     %     $ 

Cylinder  Cocks   that   Indicate   Fall    of 
Air-brake  Pressure. 

On  the  Nashville,  Chattanooga  &  St. 
Louis  Railroad,  they  have  a  very  ingeni- 
ous scheme  for  handling  cylinder  cocks. 
Underneath  the  running  board,  immedi- 
ately behind  the  cylinder  saddle,  they 
place  a  2-inch  cylinder  made  of  gas  pipe, 
about    15   inches   in   length,   into   which   is 


tain    his    regulation    70    pounds.  Mr. 

Thomas,  assistant  general  manager,  in- 
tends to  simplify  the  rigging  by  putting 
ton  between  the  cylinder  cocks  and 
doing  away  with  levers  and  rods,  but  the 
present  form  was  the  simplest  and  quick- 
est to  equip  their  engines,  costing  very 
little   money. 


An  Odd  Pass. 

Our  photographic  reproduction  shows 
an  annual  pass,  front  and  back,  over  the 
Imperial  Railway  of  Japan. 

This  pass  was  given  to  Mr.  E.  E.  Win- 
chell,  the  artist  of  the  American  Railway 
Commission  that  went  around  the  world 
gathering   data   about     railroads   for   the 
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PASS   FOR   CHINESE    RAILWAY. 


fitted  a  piston  that  is  fastened  to  the  rod 
that  formerly  connected  the  cylinder  cock 
lever  with  the  cab.  One  end  of  this 
cylinder  is  connected  to  the  train  line 
and  in  the  other  end  is  a  spring  gradu- 
ated to  move  against  the  pressure  when 
the  pressure  falls  below  62  pounds  to  the 
square  inch.  No  other  means  of  hand- 
ling the  cylinder  cocks  are  provided. 

This  device  does  two  things;  one,  when 
the  air  pump  is  stopped  and  the  pressure 
goes  down,  the  cylinder  cocks  stand  open 
all  the  time  and  are  never  closed  around 
the  shops  and  roundhouse,  which  is  a  de- 
sirable feature.  Another  advantage  is 
that,  should  the  engineer  by  neglect  or 
oversight,  allow  the  train-line  pressure  to 
fall  to  62  pounds,  the  cylinder  cocks  will 
fly  open.  This  warns  not  only  him,  but 
everyone  else,  that  the  train-line  pressure 
has  gone  below  a  point  that  it  is  deemed 
safest  to  carry. 

We  may  be  sure  that  no  engineer  will 
allow  the  cylinder  cocks  to  keep  open  if 
his  pump  will  supply  air  enough  to  main- 


Field  Columbian  Museum,  and  for  the 
subject  matter  and  illustrations  for  "The 
World's  Railway." 

Across  the  printed  front  of  the  pass 
will  be  seen  some  characters  written  in 
by  hand.  These  state  the  name  of  the 
party  to  be  passed,  and  the  reason  thereof. 

On  the  back  is  the  conventional  notice 
about  the  company  not  being  responsible 
for  the  loss  of  baggage,  etc.,  on  account 
of  free  transportation. 


The  Traveling  Engineers'  Association 
has  sent  out  a  circular  calling  for  in- 
formation about  "The  Economy  in  the 
Use  of  the  Brick  Arch  in  Locomotive 
Firebox."  The  committee  appear  de- 
termined to  find  out  all  they  can  about 
the  use  of  the  brick  arch,  for  they  hare 
sent  out  eleven  questions  to  be  answered. 


Don't  fail  to  read  the  article  on  page 
445  about  "a  splendid  book." 
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Smith  Shop  Formers  and  the  Steam 
Hammer. 

The  progress  making  in  all  lines  of  rail- 
road work  cannot  be  better  exemplified, 
perhaps,  than  by  a  reference  to  the  im- 


square  finish  after  bending.  The  former 
for  the  rough  bend  is  a  rectangular  post 
with  a  width  that  will  give  the  rough  in- 
side dimension  of  the  strap,  and  has  a 
cylindrical  end  at  the  bottom,  resting  in 


also  holds  the  block  C  in  place  while  the 
huge  flatters  D  are  interposed  between  the 
hammer  and  the  strap  in  the  shaping 
process,  alternately  as  shown,  the  key 
yetting   a   blow    meanwhile   to   keep   the 
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Fig.  2 

provement  so  plainly  in  evidence  in  the 
blacksmith  shop,  that  is  presided  over  by 
an  ambitious  foreman — one  who  is  not 
slow  to  take  advantage  of  any  opening 
that  will  cheapen  the  cost  of  output  while 
maintaining  the   standard    of   excellence, 
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a  heavy  casting.  At  the  top  there  is  bolted 
on  two  sides,  a  strap  with  a  keyway 
through  it,  and  by  means  of  these  and 
the  key,  a  rod  strap  under  construction  is 
held  and  the  ends  are  bent  down  roughly 
by  a  few  blows  of  the  sledge,  into  the 
shape  shown  in  dotted  lines.  This  opera- 
tion  is   quickly  done  because  the  job   is 
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Fig.  3 
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Fig.  4 


Fig.  7 
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and  has,  among  other  valuable  qualifica- 
tions, that  of  framing  and  executing 
schemes  to  beat  previous  records. 

A  few  examples  of  original  methods  for 
forcing  iron  into  shape  are  illustrated 
herewith.  They  show  the  earmarks  of  the 
mechanic,  and  will  be  found  interesting 
samples  of  good  smithing.  Fig.  i  shows 
how  a  rod  strap  is  bent  to  shape.  A  is  the 
strap  first  made  into  a  straight  piece,  with 
a  boss  forged  on  for  an  oil  cup,  and  the 
back  at  the  center  enlarged  at  the  points 
corresponding  to  the  corners  to  insure  a 


held  rigidly  up  to  its  work  by  the  key, 
and  when  set  centrally  on  the  post  and 
keyed  solidly,  there  is  a  certainty  that  the 
two  legs  of  the  strap  will  be  of  equal 
length  after  bending,  which  is  the  pre- 
liminary to  finish  by  manipulation  under 
the  steam  hammer. 

Fig.  2  explains  how  the  strap  is  han- 
dled in  the  final  stage  of  completion.  It 
is  placed  in  a  U-shaped  clamp  whose  key 
at  the  same  time  firmly  holds  in  place 
the  bar  B  by  which  the  strap  is  handled 
on  the  anvil  of  the  hammer.     The  clamp 


holding  bar  taut,  as  the  closing  in  on 
block  C  gives  warning  of  the  completion 
of  the  job,  for  which  only  a  few  blows  are 
necessary,  for  the  reason  that  the  fore- 
going was  done  while  the  strap  was  in 
the  straight  piece,  as  shown  in  Fig.  I. 

Rock-shafts  and  arms  are  forged  solid 
in  one  piece,  and  the  arms  are  afterwards 
bent  in  a  block  of  peculiar  shape,  as 
shown  in  Fig.  3.  The  block  has  a  solid 
end  piece  projecting  upward,  and  another 
part  not  so  high  that  is  recessed  to  admit 
the  rock-shaft  and  serves  as  a  guide  while 
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bending  the  arms.  To  bend  the  arms 
to  the  position  shown  by  the  dotted  lines, 
the  rocker  is  laid  on  the  block  as  seen 
in  the  engraving,  and  filling  pieces  (not 
shown)  of  variable  heights  arc  placed 
under  the  opposite  end  while  the  steam 
hammer  by  successive  blows  forces  up 
the  arm  resting  on  the  upright  at  the  end 
of  the  block.  After  treating  the  other  arm 
in  a  similar  way,  there  is  but  little  to  be 
done  at  the  anvil   in  the  way  of  finishing 

touches. 

Spring  hangers  are  rough  forged  to 
shape  and  the  T-cnd  is  brought  to  the  re- 
quired curve  by  the  former  A,  Fig.  4, 
which  rests  on  a  heavy  wrought  iron  ring 
into  which  the  flat  end  of  the  hanger 
drops  while  on  the  anvil.  A  blow  of  the 
steam  hammer  suffices  to  put  the  curved 
end  in  form.  The  rectangular  slot  for 
the  gib  in  the  flat  end  of  the  hanger  is 
made  by  placing  the  end  in  a  die  made  in 
two  halves,  with  a  slot  corresponding  to 
the  size  of  gib,  into  which  is  fitted  a  steel 
punch  of  the  size  of  the  slot.  Pins  hold 
the  dies  in  correct  register  when  the 
hanger  is  in  place  to  be  punched.  The 
steam  hammer  continues  the  good  work 
begun  on  the  opposite  end,  and  drives 
the  punch  shown  in  Fig.  5  through  the 
hanger,  and  forms  the  gib  slot. 

The  two  hangers  used  to  support  the 
water  scoop  on  tenders,  consist  of  a  heavy 
boss  which  is  in  the  nature  of  a  trunnion 
and  has  two  arms.  This  furnishes  an- 
other good  pretext  for  the  use  of  a  former, 
which  is  shown  in  Fig.  6.  The  boss  and 
arms  are  laid  separately  on  the  die  at  a 
welding  heat,  and  the  steam  hammer 
smashes  the  three  pieces  into  one,  weld- 
ing and  forming  the  job  at  one  operation, 
and  leaving  the  hammer  completed  except 
for  the  cutting  to  required  length  of  the 
arms. 

Suspension  pads  for  supporting  boilers 
mounted  above  the  frames,  also  come  in 
for  the  same  treatment,  in  the  die  shown 
in  Fig.  7.  These  pads  are  rough  sized  to 
ii  inch  thick  and  10  inches  square  on  the 
rectangular  part,  and  have  a  body  3V2 
inches  in  diameter  by  6  inches  long.  The 
merest  tyro  at  this  work  knows  that 
jumping  the  journal  onto  the  plate,  or  or- 
dinary welding,  would  be  unsafe  for  the 
office  performed  by  the  pad.  The  die  re- 
moves all  uncertain  factors  at  once,  for 
the  reason  the  steam  hammer  makes  a 
perfect  union  between  the  two  pieces,  by 
the  method  of  roughly  shouldering  the 
journal  into  the  plate,  as  shown  in  the  en- 
graving, before  any  welding  is  attempted. 
The  hammer  simply  makes  them  one 
piece,  and  the  blows  are  continued  until 
the  plate  is  brought  to  the  proper  thick- 
ness. 

In  the  case  of  the  rocker  arms  we  be- 
lieve it  will  be  conceded  that  a  continuous 
unbroken  fiber  is  preferable  to  a  welded 
job,  and  that  the  means  by  which  it  is  ac- 
complished is  mechanical  as  well  as 
unique.  The  dies  and  formers  described. 
are  original  and   effective,  and  as  rough 


as  they  are  good.  Foreman  Dobbins 
waited  for  no  machine  work,  but  dug 
and  carved  them  out  of  any  material  that 
had  stock  enough  in  it  for  the  purpose. 
Result,  were  what  he  wanted,  not  finish. 

d     ©     & 

Lathe  Attachment  for  Tumbling 
Shafts. 

One  of  the  best  tools  for  what  we  used 
to  term  certain  side  issues — that  is,  a  job 
that  required  a  special  treatment  in  the 
lathe,  like  rocker-arm  bosses,  or  tumbling 
shaft  journals — is  that  shown  in  our  illus- 
tration. By  its  use  some  perplexities  are 
averted,  as,  for  example,  it  is  not  neces- 
sary to  take  a  tumbling  shaft  to  the  smith 
shop  and  have  the  reverse  shaft  arm  bent 
over  on  itself  in  order  to  let  the  shaft 
swing  on  the  lathe  centers. 

The  device  is  both   simple  and  cheap; 


ment,  then  given  of  the  number 

of  tons  of  rails  put  down  each  year  since 
1889.  A  curiosity  about  this  statement 
is  the  price  paid  per  ton  for  rails.  It  was 
understood  that  there  was  no  break  in  the 
price  of  steel  rails  until  the  end  of  last 
year,  but  we  find  that  in  1895,  steel  rails 
were  purchased  at  $22  and  $23  per  ton. 
For  five  years  before  that  the  price  kept 
up  to  the  neighborhood  of  $30  per  ton. 

The  company  owns  20,464  cars;  19,- 
450  new  wheels  and  1,326  new  axles  were 
used  during  the  year  to  keep  up  the  equip- 
ment. They  have  548  locomotives,  which 
made  average  mileage  of  32,510  miles  per 
engine.  Twenty-five  miles  were  run  to 
the  ton  of  coal,  and  1.920  tons  of  coal  per 
day  were  used  up  in  keeping  the  locomo- 
tives going,  besides  5,161  cords  of  wood, 
the  latter  being  spread  over  the  year.     The 
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as  shown,  it  consists  of  a  right-angled 
piece,  one  of  the  arms  being  bored  and 
threaded  to  fit  the  lathe  spindle,  and  the 
other  fitted  with  a  V-slot  to  carry  a  tool 
head  which  is  actuated  by  a  screw  through 
a  star  wheel.  Such  an  attachment  must 
prove  a  valuable  adjunct  in  a  shop,  no 
matter  whether  they  are  equipped  with 
tools  large  enough  to  swing  a  job  like  a 
tumbling  shaft  or  not.  This  tool  makes  it 
possible  to  do  the  job  in  any  lathe;  it  is 
one  of  the  good  things  we  unearthed  at 
the  New  York.  Ontario  &  Western  shops 
at  Middletown.  N.  V. 

§         $         $ 

Lake     Shore     &     Michigan     Southern 

Annual  Report. 

One  of  the  most  interesting  annual  re- 
ports that  come  to  this  office  is  that  of  the 
Lake  Shore  &  Michigan  Southern.  The 
Twenty-seventh  Annual  Report  of  that 
railway  has  been  received,  and  it  contain? 
a  great  many  interesting  facts.  One  of 
them,  which  is  by  no  means  gratifying, 
shows  that  the  company  collected  almost 
a  million  dollars  less  in  1896  than  they  did 
in  1S93,  and  the  operating  expenses  had  to 
be  reduced  in  proportion.  The  reduction 
does  not  seem  to  have  been  made  at  the 
expense  of  efficiency,  however,  for  we 
find  that  109  miles  of  new  steel  rails  were 
laid  and  602,277  new  crossties  put  into 
track  during  the  year. 

In    connection    with   the   track   depart- 


cost  of  fuel  per  locomotive  mile  was  5.45 
cents. 

d     @     § 

The  hours  of  labor  in  Europe  are  a 
checkered  schedule.  In  many  cases  they 
differ  widely  between  those  of  the  United 
States  and  Great  Britain,  and  are  certainly 
not  in  favor  of  the  working  classes.  Ant- 
werp is  happy  with  but  11  hours,  with 
some  heavy  fines  for  a  loss  of  ten  minutes. 
In  Herstal,  metal  workers  have  a  day  of 
15  hours.  In  Courselles,  18  hours  a  day- 
is  not  thought  intolerable.  The  hours  of 
work  in  Switzerland  range  from  60  to  65 
a  week.  Metal  workers  in  Sweden  aver- 
age 10  hours  a  day.  Brussels  slates  n 
hours.  Tupize  has  n  hours  on  the 
schedule,  and  the  fine  of  a  day's  pay  if 
a  workman  absents  himself  from  work. 
These  are  among  many  of  the  facts  ob- 
tained by  British  delegates  sent  to  inves- 
tigate the  conditions  of  labor  in  continen- 
tal Europe.  These  inequalities  of  time 
count  seriously  in  the  competition  of 
costs  and  the  healthy  conditions  of  in- 
dustry. So  long  as  they  exist,  there  is  a 
broad  field  for  labor  reform. 

i     §     i 

Busy  men  who  have  to  figure  on  trac- 
tive power  of  locomotives,  will  save  time 
by  using  our  tractive  power  computer. 
which  is  based  on  correct  principles,  and 
will  therefore  give  a  close  approach  to 
accuracv. 
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A  Grinding  Rig. 

A  useful  arrangement  for  grinding 
cylinder  head  joints,  steam  pipe  joints  and 
other  large  jobs  requiring  an  expenditure 
of  muscle,  has  been  evolved  by  Mr.  Craig, 
the  foreman  of  the  Lehigh  Valley  shop  at 
Hazleton.  Pa.  The  vibratory  motion 
necessary  to  a  job  of  grinding,  is  ob- 
tained by  fastening  a  disk  to  a  drill 
press  spindle,  and  connecting  to  the  job 


time  is  reduced  one-half — which  would 
make  it  appear  that  old  drill  presses  have 
a  mission  aside  from  making  holes. 

$  $  « 

The  Expanding  Mandrel. 

The  mandrel  shown  in  the  cut  does  not 
stand  as  an  example  of  a  new  principle  in 
tools   of   that   type,   having   been   manu- 
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Fig.  3 
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other  a  split  ring.  The  most  telling  point 
in  its  favor  is  the  wide  range  of  work  it  is 
capable  of  with  one  mandrel  and  a  series 
of  varying  sized  rings.  The  more  of  the 
latter,  the  higher  the  efficiency  of  the  tool, 
and  again,  the  rings  will  be  certain  to  re- 
tain their  truth,  even  in  the  hands  of  the 
vandal,  owing  to  lack  of  vulnerable  points 
of  attack.  If  now  the  tapered  bar,  as  well 
as  the  rings,  be  hardened  and  ground,  they 
make  a  combination  that  is  very  desirable 
to  the  latheman. 

On  bushings  for  link  work,  such  a  man- 
drel is  simply  invaluable,  possessing  as  it 
does  the  requisites  for  quick  and  good 
work,  a  slight  blow  being  all  that  is  neces- 
sary to  hold  or  release  a  bush,  as  shown 
in  the  sectional  views  of  the  engraving. 
We  are  not  aware  that  there  is  a  patent  on 
this  tool,  but  if  there  is,  it  would  pay  rail- 
road companies  to  own  the  right  to  build 
and  use  it,  and  improve  the  status  of  a 
well-abused  tool. 


Big  Railroad  Bridges. 

The  longest  railroad  bridge  of  Europe, 
and,  in  fact,  the  world,  was  recently 
opened  to  traffic  with  great  ceremony. 
The  new  railroad  bridge  over  the  Danube 
river  at  Czernavoda  is  one  of  the  most 
important  technical  achievements  of  re- 
cent date.  For  more  than  nine  miles  this 
bridge  crosses  the  Danube  proper  and 
the  so-called  territory  of  inundation, 
which  is  annually  under  water  for  a  cer- 
tain period  of  time.  The  largest  spans 
are  over  the  main  current  of  the  river, 
there  being  one  of  620  feet  and  four  of  455 
feet  each.  The  total  length  of  the  bridge 
proper,  without  approaches,  is  13,325  feet, 
while  the  largest  railroad  bridges  in  the 
world  measure  as  follows:  Tay  Bridge, 
Scotland,  10,725  feet;  Mississippi  Bridge, 
at  Memphis,  10,600  feet;  the  Forth  Bridge. 
Scotland,   7,800;  the   Morody   Bridge,   in 


to  be  ground,  by  means  of  a  rod.  The 
rotary  motion  of  the  rod  connection  at 
the  disk  is  made  to  give  a  variable  stroke 
at  the  end  at  which  the  grinding  is  done, 
by  means  of  a  slot  in  the  disk,  which  al- 
lows of  a  change  in  the  throw  of  the  con- 
nection. 

The  details  in  the  illustration  show  in 
Fig.  1,  a  bar  2^2  x  Y%  inches  x  42  inches 
long,  which  is  used  for  a  clamp  on  the 
cylinder  heads.  Fig.  2  is  the  connecting- 
rod,  36  inches  long,  having  a  body  y% 
inch  in  diameter,  and  a  jaw  at  one  end 
to  engage  with  one  end  of  the  clamp; 
at  the  opposite  end  of  the  rod  is  a  boss 
bored  for  a  ^-inch  bolt.  Fig.  3  shows  the 
crank  disk,  16  inches  in  diameter,  to 
which  the  rod  is  connected  by  bolting  to 
the  %  x  4^-inch  slot;  the  disk  is  secured 
to  the  drill  press  spindle  by  means  of 
a  J^-inch  set  screw.  Fig.  4  is  the  clamp 
used  for  grinding  steam  pipe  joints;  it  is 
coupled  up  to  the  disk  through  the  con- 
necting-rod as  in  all  other  cases.  It  is 
said  that  by  this  method  of  grinding  the 
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factured  and  put  on  the  market  for  some 
years  by  our  best  tool  builders,  but  it  is 
comparatively  new  as  a  factor  in  railroad 
shop  economy,  and  we  illustrate  it  simply 
to  press  its  claims  to  consideration  in  a 
quarter  where  it  is  at  present  little  known, 
with  the  hope  that  a  knowledge  of  it  may 
be  the  means  of  driving  to  cover  the 
abominable  one-piece  affair  with  its  un- 
certain path  when  on  the  centers. 

There  are  many  strong  points  about  this 
tool,  which  embraces  the  use  of  two  pieces 
only,  one  of  them  a  tapered  bar,  and  the 


Galicia,  4,800  feet,  and  the  bridge  over 
the  Volga,  near  Sysran,  4,700  feet.  The 
clear  height  of  the  bridge  over  the  main 
channel  is  so  calculated  that  even  at  high 
water  the  largest  vessels  sailing  on  the 
Danube  may  pass  under  it.  The  clear 
height  of  the  distance  from  high  water 
mark,  which  is  taken  at  35  feet  above  low 
water  mark,  measures  105  feet  to  the  low- 
est rafters  of  the  superstructure.  The 
caissons  upon  which  the  foundations  of 
the  bridge-piers  rest,  reach  to  rock-bot- 
tom at  115  feet  below  high  water  mark. 
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Trans-Mississippi   Exposition. 

The  board  of  managers  of  the  Trans- 
Mississippi  Exposition,  to  l»-  !u-l<l  al 
Omalia,  Neb.,  have  determined  to  pro- 
vide an  extensive  railroad  exhibit  for  the 
transportation  department. 

The  Department  of  Exhibits  has  opened 
negotiations  with  the  management  of  the 
New  York  Central  &  Hudson  River  rail- 
road to  secure  the  old  De  Witt  Clinton  en- 
gine and  train,  the  first  passenger  train 
ever  operated  in  this  country. 

One  of  the  five  passengers  carried  by 
this  historic  train  is  a  resident  of  Bancroft, 
Neb.  His  name  is  Giles  P.  Ransom  and 
he  is  84  years  of  age.  lie  is  a  hale  and 
hearty  specimen  from  the  hills  of  Vermont 


River  road,  but  is  now  pari  of  the  great 
New  York  Central  system. 

If  tin     1  11    1111    and  train  can  be  sei  ured, 

it  will  makt    1  1 mpanion  piei  e  for  the 

car  which  was  US!  d  ivej 

of  the  martyred  Lincoln  from  Washington 
to  Springfield.  The  old  car  is  now  the 
property  of  the  Union  Pacific  and  the 
officials  of  that  road  have  agreed  that  it 
shall  form  a  feature  of  the  transportation 
exhibit. 

$  $  $ 

Flue-Cutting  Machine. 

An  improvement  in  Hue-cutting  ma- 
chines has  been  apparent  of  late  to  those 
who  follow  up  the  status  of  boiler-shop 


ith  any  degree  oi   pressure  desired, 

if  the  valve  within  easy  reach 

of  the  operator.    A  coiled  spring  within 

the  cylinder  assists  gravity  in   returning 

•  i rial   position   when 

release  takes  place.    This  tool  was  found 

the  labor-saving  air  devices  gotten 

up  by  Mr.  J.  B.  Barnes,  superintendent  of 

motive  power  of  the  Wabash  Railroad. 

$  $  $ 

One  of  the  perplexing  problems  about 
shop  work  is  the  drilling  of  staybolts  after 
they  have  been  put  into  boilers.  A  great 
many  ingenious  rigs  have  been  gotten 
up  to  do  this  by  power  in  an  economical 


! 
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and  one  of  the  most  promising  citizens 
of  the  flourishing  Nebraska  town  where 
he  resides.  Mr.  Ransom  was  a  prominent 
figure  at  the  World's  Fair,  where  he  form- 
ed a  part  of  the  exhibit  of  the  first  passen- 
ger train,  and  he  has  written  the  Depart- 
ment of  Exhibits  of  the  Trans-Mississippi 
Exposition  that  he  will  be  glad  to  perform 
the  same  duty  in  connection  with  the  ex- 
hibit here. 

This  historic  old  relic  made  its  first  trip 
from  Albany  to  Schenectady  August  9, 
1831,  and  Mr.  Ransom,  who  at  that  time 
was  about  18  years  old.  was  one  of  the 
five  passengers.  At  that  time  the  railroad 
was   known   as   the   Mohawk   &   Hudson 


tools,  and  our  engraving  of  one  of  the 
latest  productions  of  the  kind  tells  plainly 
how  well  they  have  evoluted  into  a  good 
thing.  There  are  no  radical  departures 
from  the  familiar  old  lines,  but  an  adapta- 
tion of  air  to  the  machine  is  what  has 
revolutionized  its  convenience  and  ca- 
pacity. 

This  has  been  accomplished  by  the  ap- 
plication of  a  4-inch  air  cylinder  to  the 
frame  of  the  machine,  and  the  piston 
brought  in  line  and  connected  with  the 
rollers  on  which  the  flue  is  supported  and 
carried  to  the  revolving  cutter.  An  ad- 
mission of  air  to  the  cylinder  raises  the 
rollers  and  with  them  the  flue,  to  the  cut- 


and  expeditious  manner,  and  our  me- 
chanical readers  who  have  undertaken  this 
kind  of  work  will  be  interested  to  know 
of  something  new  in  this  line  which  has 
recently  been  put  into  operation  at  the 
Baldwin  Locomotive  Works,  that  is  the 
punching  of  the  hole  in  the  end  of  the 
bolt.  The  bolt  is  heated,  held  in  a  box 
die,  and  a  steel  punch  the  proper  size  is 
forced  into  the  end  of  it.  They  are  not 
gingerly  about  the  distance  they  force 
it  in,  for  it  seems  to  be  perfectly  easy 
to  make  the  hole  3  or  4  inches  deep. 
Such  an  operation  is,  of  course,  very 
quick  and  must  be  a  considerable  sav- 
ing. 
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Notes  of  a  Journey  in   Scandinavia. 

BY   W.    J.    MC  CARROLL. 

As  the  notes  on  "Russian  Railroads" 
have  been  published  in  February  number 
of  "Locomotive  Engineering"  and  appear 
to  have  been  received  with  some  little 
favor,  I  will  make  another  attempt  and 
furnish  a  few  notes  on  a  trip  from  St. 
Petersburg  through  Finland.  Sweden  and 
Norway,  with  a  few  notes  of  the  Norwe- 
gian State  Railway,  as  I  believe  many  of 
the  readers  of  "Locomotive  Engineering" 
are  interested  to  learn  what  is  going  on  in 
foreign  countries. 

The  most  favorite  route  from  St.  Peters- 
burg to  Sweden  is  by  the  Finnish  steam- 
boat line,  which  leaves  three  times  a  week. 
The  boats  are  modern  and  furnish  excel- 
lent accommodations  in  every  respect. 

When  leaving  St.  Petersburg,  the  ves- 
sel steams  out  through  the  Neva  River, 
and  one  is  reminded  by  the  scenery  of 
going  along  the  Clyde  by  the  large  ships 
and  steamboats  laying  to  for  repairs.  In 
a  short  time  we  are  in  the  waters  of  the 
Gulf  of  Finland,  and  making  a  direct  line 
for  Helsingfors,  on  the  coast  of  Finland. 
The  steamer  stops  about  six  hours,  giving 
one  ample  time  to  get  a  view  of  the  town. 
As  this  is  the  capital  of  Finland,  it  has 
many  handsome  buildings  and  is  some- 
what a  summer  resort.  It  has  many  beau- 
tiful tea  gardens  and  places  of  amusement. 
The  University  and  Senate  House,  mu- 
seums, libraries  and  buildings  of  this  sort 
are  to  be  admired  for  size  and  architec- 
ture. This  town  is  often  called  the  Gib- 
raltar of  the  North  on  account  of  the 
great  forts  located  at  the  entrance  to  the 
town,  which  have  some  ninety  heavy  guns 
pointed  directly  to  this  entrance. 

After  leaving  here  the  next  stop  is  at 
Hango.  The  next  stop  is  at  Abo.  From 
heie  we  sail  out  through  the  Aland  Island 
Archipelago.  After  sailing  twenty -four 
hours  the  steamer  arrives  in  Stockholm, 
Sweden.  This  city  is  classed  as  one  of  the 
finest  in  Europe  for  position,  and  is  often 
called  the  Venice  of  the  North,  as  it  is 
situated  between  Lake  Malor  and  the  sea. 
and  erected  on  seven  rocky  islands.  There 
are  many  places  of  interest  in  the  suhurns 
that  can  be  reached  by  going  from  one 
island  to  another  by  steamboats  or  gon- 
dolas. There  are  also  many  fine  muse 
urns,  galleries,  libraries,  parks,  etc.,  to 
visit. 

From  Stockholm  the  route  was  noHi 
over  the  Sweden  State  Railway,  passing 
through  a  continuation  of  heavy  timber 
land,  trees  mostly  pine  and  fir,  now  and 
then  stopping  at  pretty  towns.  There  are 
no  farms  of  any  account,  but  one  will  see 
many  sawmills  and  occasionally  stone 
quarries.  The  ride  was  interesting,  as 
many  beautiful  valleys  and  lakes  are  along 
the  route.  At  Storlien  is  the  end  of  the 
Sweden  State  Railway,  and  the  Norwe- 
gian State  Railway  makes  the  connection, 
which  is  66  miles  from  Trondjhem.  which 
is  in  the  northern  section  of  Norway. 


Norway  and  Sweden,  as  all  are  aware,  is 
but  a  small  speck  on  the  map  of  the  world, 
and  is  a  peninsula  located  in  the  northwest 
section  of  Europe.  While  they  are  desig- 
nated by  two  different  names,  they  are  in 
reality  under  one  form  of  government,  but 
conducted  and  operated  entirely  separate. 
The  combined  area  is  297,377  square  miles. 
Norway  containing  124.500.  It  is  very 
mountainous,  the  winters  severe  and  long, 
and  in  the  northern  section  the  summer 
not  long  enough  to  ripen  corn  or  raise  po- 
tatoes. The  North  Cape,  in  latitude  71 
degrees  10  minutes,  is  now  the  attraction 
of  many  tourists  who  go  to  see  the  mid- 
night sun.  This  scenery  can  only  be  de- 
scribed in  a  few  plain  words  as  follows: 
From  May  nth  to  July  30th  the  sun  never 
drops  below  the  horizon;  consequently,  it 
can  be  seen  all  hours  during  this  time,  ex- 
cept when  cloudy,  and  at  12  o'clock  mid- 
night it  is  almost  perfect  day.  For  a 
longer  time  in  the  extreme  north  there  is 
no  perceptible  difference  between  night 
and  day. 

At  Trondjhem,  the  northern  metropolis, 
one  will  find  the  operating  department 
and  main  shops  of  the  Norwegian  State 
Railway,  with  Mr.  Jacob  Greenawolt  as 
superintendent  of  motive  power  and  ma- 
chinery, and  Mr.  O.  Galverstadt  as  master 
mechanic.  I  might  here  mention  that 
Mr.  Greenawolt  is  quite  American  in  rail- 
road and  shop  practice,  as  he  was  for  a 
number  of  years  employed  in  this  coun- 
try on  several  railroads,  and  for  a  time  as 
master  mechanic  of  the  Lake  Shore  at 
Buffalo.  N.  Y.  When  his  native  country 
began  to  build  and  operate  railroads,  they 
wanted  practical  men  at  the  head  of  them, 
and  he  was  induced  to  return  home  and 
accept  the  position  he  now  holds.  Mr. 
O.  Galverstadt  is  also  a  man  of  wide  ex- 
perience, having  traveled  and  worked  in 
a  number  of  foreign  countries. 

All  railroads  in  this  country  are  con- 
trolled by  the  Government.  They  have 
about  1,200  miles  in  operation,  and  about 
150  miles  being  constructed;  some  lines 
are  narrow  gage  and  some  standard  gage. 
The  lines,  as  must  be  expected  from  the 
surface  of  the  country,  are  very  crooked, 
with  heavy  grades,  many  bridges  and  tun- 
nels. There  is  very  little  mining  done, 
except  the  copper  and  iron  ores.  The 
freight-hauling  business  is  generally  com- 
posed of  general  merchandise,  fish  and 
lumber.  The  coal  used  on  the  locomotives 
is  imported  from  England. 

In  the  car  shops  the  machinery  is  driven 
by  a  rope  belt  about  one  hundred  yards 
in  length  from  the  main  shaft  of  the  ma- 
chine shop.  In  this  department  will  be 
seen  a  good  assortment  of  modern  wood- 
working machinery,  some  of  American 
manufacture;  one  will  also  see  many 
small  hand  tools  of  American  make.  The 
car  shops  for  general  heavy  repairs  and 
building  new  cars  will  hold  sixteen  cars. 
The  paint  shop  will  hold  twelve.  This 
shop  is  well  arranged  for  this  purpose, 
heated    independently    and    ventilated    to 


get  good  drying  air;  also  arranged  for 
special  light.  It  was  interesting  to  note 
some  schemes  of  car-building  designed  by 
Mr.  Greenawolt.  They  had  a  number 
of  small  four-wheel  passenger  cars  in 
service,  which  were  quite  bothersome  as 
to  the  number  they  were  obliged  to  keep 
shifting  in  making  up  trains  and  repair- 
ing of  couplings.  He  took  two  of  the 
small  cars,  cut  off  the  ends,  butted  the 
bodies  together  by  riveting  heavy  iron 
strips  to  the  channel-iron  frames,  and 
joining  the  woodwork  in  a  substantial 
manner  and  putting  four-wheel  trucks  un- 
der each  end.  He  has  a  good-looking  and 
well-proportioned  car,  which  rides  well 
and  gives  better  satisfaction  all  around 
than  the  short  cars.  He  has  also  designed 
a  new  third-class  passenger  car  which  I 
believe  will  be  interesting  to  mention. 

This  car  is  for  the  narrow-gage  lines, 
and  is  54  feet  long,  7  feet  wide  and  has  a 
seating  capacity  for  seventy-four  people. 
The  frames  are  channel  iron,  cross-braced 
by  a  number  of  diagonal  braces,  and  have 
four  i^-inch  truss  rods,  double  trucks 
under  each  end.  The  ends  are  vestibule 
pattern,  and  ha"ve  doors  on  ends  and  sides, 
so  as  passengers  can  enter  or  leave  the 
car  either  way.  It  is  lighted  by  lamps 
placed  in  the  roof,  heated  by  stoves  carried 
underneath  the  cars;  it  contains  a  water- 
closet  in  the  center,  and  has  two  of 
Major's  patent  water  filters  and  coolers 
for  drinking  water,  one  in  each  end.  The 
windows  are  large  and  drop-down  style. 
The  car  is  finely  finished  by  paint  on  the 
interior.  The  outside  is  finished  in  plain 
teak-wood,  with  four  coats  of  varnish, 
plainly  lettered  and  numbered,  without 
any  striping  or  ornaments.  The  teak- 
wood  siding  is  fastened  on  by  copper 
nails  put  in  with  some  care,  and  when 
sandpapered  smooth  and  varnished  makes 
a  good  appearance.  Mr.  Greenawolt 
claims  that  this  is  the  most  durable  wood 
and  finish  for  the  outside  of  passenger 
cars  he  has  been  able  to  find,  as  the  ex- 
tremely cold  climate  and  atmospheric  con- 
ditions are  such  in  this  section  that  or- 
dinary finishing  by  painting  is  not  at  all 
satisfactory.  One  day  the  car  may  be  in 
the  north  in  the  morning,  where  it  is  in- 
tensely cold,  and  in  the  evening  in  the 
southern  section  along  the  coast,  where 
the  Gulf  Stream  has  such  a  decided  effect 
and  the  weather  is  warm.  Combined  with 
the  salt  air,  it  gives  any  paint  and  wood- 
work a  severe  test.  A  number  of  these 
cars  are  now  in  service,  and  are  satisfac- 
tory. When  the  dead  weight  of  these  cars 
is  figured  out  for  each  passenger,  it  brings 
it  lower  than  anything  I  ever  heard  of. 
Calculating  each  passenger  at  the  average 
weight  of  135  pounds,  they  then  have 
about  3.3  pounds  of  car  for  each  pound 
of  passenger.    How  is  this  for  low? 

LOCOMOTIVES. 

The  locomotives  are  a  variety  of  Eng- 
lish, German  and  American  (Baldwin). 
They  recently  received  and  had  in  service 
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four  new  Baldwin  compound  narrow- 
gage  engines  that  were  in  service  and 
giving  satisfactory  results.  While  here  I 
saw  two  Baldwin  engines  that  had  been 
in  continual  and  steady  service  for  nearly 
nineteen  years.  They  were  going  through 
the  shop  for  repairs.  They  had  the  origi- 
nal driving-box  brasses  and  rod  brasses, 
which  had  been  refitted  and  still  looked 
as  if  they  would  stand  the  wear  for  many 
more  years.  All  the  engines  are  equipped 
with  the  Carpenter  air  brake. 

The  shop  and  engine  houses  are  purely 
American  in  design.  They  are  built  of 
stone,  large  and  commodious.  The  en- 
gine house  is  circular  in  form,  with  four- 
teen tracks,  and  as  they  handle  engines 
of  both  gages  of  track,  they  have  some 
stalls  with  the  third  rail  and  run  two  nar- 
row-gage engines  on  one  track.  This  is 
certainly  a  fine  engine  house,  modern  and 
up  to  date  in  every  way.  The  turntable 
in  the  center  is  floored  over  so  as  to  avoid 
shoveling  snow  out  of  the  pit  during  the 
long  winter.  It  is  also  the  means  of  pre- 
venting a  man  picking  himself  up  after  a 
sudden  stop.  I  should  think  this  would 
be  about  the  proper  thing  to  do  in  this 
country,  as  I  have  picked  myself  out  of 
turntable  pits  on  two  occasions  and  won- 
dered why  they  could  not  be  covered. 
At  one  end  of  this  building  they  have  a 
fine  wash  and  sleeping  room  for  men  who 
are  obliged  to  remain  at  this  end  of  the 
division  overnight.  The  machine  shop  is 
large,  roomy  and  well  planned.  The 
foundry  is  arranged  at  one  end  of  the 
building,  partitioned  off  by  a  stone  wall. 
The  brass  foundry  is  also  in  a  room  by 
itself.  At  the  other  end  is  the  smith  and 
boiler  shop.  In  the  main  shop  there  are 
ten  tracks  for  repairing  and  erecting 
work. 

All  along  the  back  wall  are  vise 
benches.  Then  comes  the  machinery,  all 
conveniently  arranged.  In  the  middle  of 
the  shop  is  a  wide  aisle  the  whole  length 
of  the  shop,  and  the  heavy  work  from  the 
foundry  and  smith  shops  can  be  trans- 
ferred from  one  department  to  the  other 
without  carting  around  through  the  yard. 
Between  each  and  at  the  end  of  the  erect- 
ing tracks  there  are  columns  for  girder 
supports;  around  these  columns  there  are 
good  heavy  vise  benches  for  the  erecting 
gang.  Throughout  the  machinery  equip- 
ment one  will  observe  many  American 
tools,  such  as  Putnam  lathes.  Sellers 
patent  planers,  Pedrick  &  Ayer  air  com- 
pressors, Olsen  testing  machines,  and 
many  small  hand  tools.  Mr.  Galverstadt 
says  there  is  plenty  of  atmosphere  to  be 
had  in  Norway,  and  by  getting  a  Pedrick 
&  Ayer  compressor  to  punch  it  through 
pipes,  he  intends  to  use  it  in  many  forms 
as  soon  as  he  can  get  it  coupled  up  and 
connected.  He  has  designed  and  is  mak- 
ing many  convenient  hoists  to  suit  the 
conditions  of  his  shop  and  work,  and  will 
in  a  short  time  have  air  hoists  for  all  his 
heavy  machines  and  air  presses.  They 
were  also  putting  up  a  new  overhead  crane 


to    lift    engines    to    remove    the    driving 
wheels. 

Mr.  Galverstadt  has  many  devices  and 
jigs  for  turning  out  work.  Among  them 
is  a  quartering  machine  designed  express- 
ly for  the  shop  and  purpose.  It  is  under- 
stood a  shop  of  this  sort  does  not  require 
a  machine  of  this  kind  often,  and  it  would 
not  pay  to  have  one  lying  idle,  SO  1)'^ 
made  one  to  answer  his  purpo 
making  two  V-blocks  to  be  bolted  "ti 
the  large  planer  table.  The  journal  of  the 
axle  is  placed  in  the  V-grooves  and  the 
wheel  damped  in  position,  and  on  these 


square  from.  It  is  plain  that  the  locking 
pin  will,  when  placed  in  the  holes,  bring 
successive  faces  of  a  job  square  with  each 
other,  and  that  when  a  pair  of  rod  brasses 
are  sweated  together  on  the  faces  and 
tween  the  square  plates,  that 
a  square  need  not  be  used  to  plane  or 
mill  the  edges  of  the  flanges,  nor  the  body 
for  the  strap  fit;  it  being  only  necessary 
to  loosen  the  nut  on  the  angle  iron  and 
revolve  the  job  until  the  locking  pin  en- 
ters the  following  hole.  For  a  rush  round- 
house job  of  brass  reducing,  we  should 
think   this   rig   might   make   its   influence 
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V-blocks  he  has  cutter  heads  that  can  be 
adjusted  for  different  size  wheels  These 
cutters  are  driven  by  belt  from  counter- 
shaft overhead. 

All  staybolts  are  copper  and  put  in  the 
boiler  by  power  from  a  rope  belt,  and  the 
machine  holding  the  chuck  has  a  spring 
attachment,  so  as  when  a  certain  strain 
comes  on  the  bolt  by  being  tight  in  the 
thread,  it  slips,  and  this  bolt  must  be 
taken  out  and  chased  The  staybolts  are 
all  cut  in  a  lathe.  They  claim  that  by 
using  special  care  in  having  the  threads 
and  fit  perfect  they  never  have  any  trouble 
with  heavy  staybolts. 

Philadelphia.  Pa. 

%  %  $ 

Squaring  Device  for  Planing  Rod 

Brasses. 

In  planing  rod  brasses  there  are  quite 
a  few  settings  of  the  job  true  with  the 
square,  before  its  completion — in  fact, 
each  face  operated  on  must  be  squared  with 
the  part  previously  trued.  With  the  ob- 
ject in  view  of  reducing  this  part  of  the 
work  by  making  the  use  of  a  square  un- 
necessary', the  device  shown  was  built.  It 
is  only  one  of  the  regulation  cast  angle 
irons,  known  of  all  machine  men,  rigged 
up  for  a  specific  purpose.  There  is  a  boss 
cast  on  the  inside  face  to  receive  a  tapered 
trunnion  from  a  square  plate,  which  bolts 
to  the  outer  face  of  the  angle  iron.  Into 
this  plate  a  stud  is  tapped  to  carry  another 
square  plate  whose  function  is  simply 
that  of  a  washer. 

The  angle  iron  has  one  hole  near  its 
upper  edge,  and  the  plate  next  to  it  has 
four  holes  bored  through  its  face  as  near 
an  angle  of  90  degrees  to  each  other  as  it 
is  possible  to  make  them,  taking  the  bot- 
tom face  of  the  angle  iron  as  a  base  to 


felt.  General  Foreman  Bailey,  of  the 
Southern  Railway,  at  Manchester,  Va., 
called  our  attention  to  it  as  a  good  thing. 

■;.  %  ••■ 
The  people  of  Omaha,  Neb.,  are  labor- 
ing to  get  up  a  Trans-Mississippi  &  In- 
ternational Exposition,  to  be  held  at 
Omaha,  Neb.  The  State  of  Nebraska  is 
not  fertile  with  riches  these  days,  and  the 
advocates  of  the  exposition  are  applying 
to  outside  friends  for  assistance.  The  peo- 
ple of  Nebraska  have  not  displayed  a  very 
friendly  spirit  towards  railroad  companies, 
but  it  appears  to  us  that  in  their  present 
need  of  money  the  railroad  companies  are 
treating  them  much  more  liberally  than 
any  other  interest.  When  the  appeals  for 
help  were  sent  out.  the  Chicago,  Burling- 
ton &  Quincy  promptly  announced  that 
they  would  give  a  donation  of  $30,000,  and 
shortly  afterwards  the  Chicago  &  North- 
western took  stock  for  a  like  amount. 
The  Chicago,  Rock  Island  &  Pacific,  at 
a  meeting  of  directors,  decided  to  con- 
tribute $20,000  to  the  exposition,  and  the 
Chicago,  Milwaukee  &  St.  Paul  has  de- 
voted $10,000,  although  that  company 
does  not  have  a  single  mile  of  railroad  in 
Nebraska. 

%  %  % 

The  Monon  route  has  recently  put  into 
use  a  sleeping  car  service  between 
Chicago  and  the  famous  health  resorts, 
West  Baden  and  French  Lick  Springs. 
They  have  also  established  a  new  through 
sleeping-car  line  between  Chicago.  Wash- 
ington and  Baltimore,  via  Cincinnati 
As  the  sleeper  goes  through  without 
change  and  leaves  at  convenient  hours, 
passing  through  a  highly  picturesque 
route,  the  service  is  becoming  highly 
popular. 
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Pilot  with  Folding  Drawbar. 

The  pilot  shown  herewith  is  the  stand- 
ard of  the  Louisville  &  Nashville  Rail- 
road, designed  by  Mr.  Pulaski  Leeds, 
superintendent  of  motive  power  of  the 
road.  A  pivoted  cast-iron  drawbar  and 
cast-steel  center  piece,  which  extends  from 
the  nose  of  the  pilot  up  to  and  under  the 
bumper  beam,  are  its  distinguishing  feat- 
ures over  pilots  of  ordinary  construction. 
The  center  member  is  of  a  rectangular 
section,  cored  to  a  thickness  of  %  inch  at 
the  top  and  $i  inch  at  the  bottom  and 
sides.  It  is  pivoted  at  the  upper  end  to 
the  drawbar,  which  is  made  to  swing  into 
the  position  shown  by  the  dotted  lines  in 
the  sectional  view,  and  is  held  there  by 


time  to  finally  drop  to  the  track,  as  was 
too  often  the  case  with  the  horizontal  bar. 
The  device  does  what  it  was  designed  to 

i  a   most  satisfactory  manner. 

§     §     $ 

Liquid  Fuel  for  Suburban  Locomotives. 

The  Prescott  system  of  oil  burning  for 
locomotives,  adopted  by  the  Atchison, 
Topeka  &  Santa  Fe,  in  California,  has 
been  applied  to  one  of  the  suburban  en- 
gines belonging  to  the  Illinois  Central. 
The  intention  is  to  gradually  convert  all 
the  suburban  engines  into  oil  burners  if 
the  smell  is  not  found  offensive  to  pas- 
sengers. The  object  in  doing  this  is  to 
stop  the  nuisance  of  smoke  and  cinders 


it  was  not  satisfactory,  but  the  real  diffi- 
culty was  that  the  oil  costs  more  than  the 
anthracite  coal  used,  and  had  no  advan- 
tage so  far  as  cleanliness  was  concerned, 
over  anthracite  coal. 

$     §     § 

Organization  of   a  Mechanical  Depart, 
ment  of  an  Early  Railroad. 

One  of  the  first  railway  enterprises  in 
New  England  was  the  Western  Railroad, 
which  eventually  became  the  Boston  & 
Albany.  The  Western  Railroad  was 
built  under  the  supervision  of  Major 
Whistler,  who  was  considered  one  of  the 
ablest  railway  engineers  in  the  world  at 
that  time.     As   the   methods  followed  of 


the  locking  pieces  shown  in  connection 
with  the  lever  by  which  they  are  actuated; 
the  upper  lock  holding  the  bar  in  a  hori- 
zontal position  for  double  heading  or 
switching,  and  the  lower  one  holding  it 
in  the  raised  or  running  position. 

Aside  from  its  connection  with  the 
drawbar,  as  an  essential  part  of  the  same, 
the  steel  center  member  has  proved  to  be 
an  improvement  in  point  of  strength,  it 
having  saved  pilots  from  the  effects  of 
many  hard  blows  that  would  have  been 
destructive  but  for  the  steel  fender.  This 
bar  was  designed  to  fold  up  and  run  in 
the  position  shown,  for  the  purpose  of 
throwing  live  stock  clear  of  the  rails  when 
struck,   and   not   hold  them    for  a   short 
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which  passengers  complain  about  in  the 
summer. 

We  notice  that  some  railroad  men  and 
newspapers  talk  of  using  oil  fuel  for  loco- 
motives, as  if  it  were  an  uncertain  experi- 
ment. There  is  no  experiment  about  it 
whatever,  for  hundreds  of  locomotives  in 
Russia  have  been  burning  oil  fuel  for 
years,  and  what  can  be  done  successfully 
in  Russia  in  the  engineering  line  can  be 
done  in  the  United  States. 

One  thing  that  has  prevented  liquid 
fuel  from  becoming  general  has  been  that 
it  costs  more  than  coal.  A  test  of  an  oil 
burning  locomotive  was  made  some  years 
ago  with  an  engine  on  the  Elevated  Rail- 
road of  New  York.   Report  was  made  that 
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organizing  different  departments  of  rail- 
roads in  those  days  cannot  fail  to  be  of 
interest  to  modern  students  of  railroad 
history,  we  submit  some  ancient  instruc- 
tions, which  explain  themselves: 

Letter  from  Major  Whistler,  to  Mr.  A. 
Hawkins,  before  the  latter  assumed  the 
duties  of  master  mechanic  of  the  West- 
ern Railroad: 

Mr.  Hawkins: 

Sir — The  Western  Railroad  Company 
in  employing  you  as  Master  Me- 
chanic to  be  charged  with  the  safe 
keeping  of  all  things  belonging  to  that 
department  of  the  operations  of  their  road, 
expect,  in  addition  to  the  especial  duties 
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pointed  out  in  the  general  regulations  that 
may  be  adopted  for  your  government,  the 
right  to  your  service  at  all  times  and 
in  such  manner  as  they  may  deem  for  their 
interest.  Your  compensation  to  be  three 
dollars  per  day  for  every  day  in  the  year, 
your  services  to  commence  to-day. 

You  will  repair  to  Providence,  call  on 
Messrs.  Fairbank  &  Clark  who  are  con- 
structing an  engine  for  the  shop  at 
Springfield,  sec  what  progress  has  been 
made  in  it,  consult  with  those  gentlemen 
as  to  the  best  place  to  procure  such  tools 
as  I  have  mentioned  to  you  for  the  shop; 
after  you  have  ascertained  where  they  may 
be  best  had,  and  the  terms,  you  will  re- 
port yourself  at  the  office  of  the  Engine 
Department  of  the  Company,  at  Spring- 
field. 

Your  obedient  servant, 

George  W.  Whistler. 

Stonington,  July  29,  1839. 

Mr.  A.  Hawkins  was  the  first  master 
mechanic  employed  on  the  Western  Rail- 
road. The  following  is  a  copy  of  instruc- 
tions given  him  by  Gen.  J.  Barnes,  who 
was  master  of  transportation  at  the  open- 
ing of  the  road: 

August  1,  1839. 

INSTRUCTIONS    FOR  THE    MASTER    ME- 
CHANIC. 

1st.  Under  the  direction  of  the  Master 
of  Transportation  at  Springfield,  the  Mas- 
ter Mechanic  is  charged  with  the  imme- 
diate superintendence  of  the  Machine 
Shop  Engine  and  Car  House  and  all 
things  connected  with  the  moving  power. 

2d.  All  persons  connected  with  his  De- 
partment will  be  under  his  immediate 
direction.  They  will  obey  and  respect 
him  accordingly.  And  since  he  will  be 
held  responsible  for  the  faithful  perfor- 
mance of  their  duties,  he  is  fully  author- 
ized to  discharge  any  who  shall  neglect 
their  duty  or  dispute  his  authority. 

3d.  Under  his  direction,  all  repairs  of 
Engines  and  Cars  will  be  executed,  for 
which  purpose,  and  with  a  strict  regard 
to  economy,  he  will  employ  a  suitable 
number  of  hands  in  the  shops  of 
the  Depot,  he  will  inspect  all  Engines 
and  Cars  before  they  leave  the  Depot, 
that  he  may  be  satisfied  all  is  in  perfect 
order,  and  that  all  persons  charged  with 
the  immediate  care  of  them,  have  per- 
formed their  duties  faithfully. 

4th.  He  will  establish  and  preserve 
usual  shop  hours,  keeping  a  record  of  all 
work  done  in  shops  and  distinguishing  the 
kind  of  work  as  well  as  the  number  of 
days  work,  in  each  kind  of  repairs,  and  on 
each  particular  Engine.  He  will  note  the 
time  of  all  absentees,  with  the  reason  of 
their  absence,  and  will,  at  the  end  of  each 
and  every  month,  make  a  report  to  the 
Master  of  Transportation,  at  Springfield, 
of  the  condition  of  the  moving  power: 
also  exhibiting  the  work  done  in  the 
shops,  etc.,  as  per  foregoing  instructions, 
and  he  will,   from   time  to  time,   report, 


suggest,  etc.,  as  the  interest  oi  In     d 
men)  may  n  'iuirc. 

5th.  He  will  be  held  responsible  for  all 
materials  and  tools  used  in  his  Depart- 
ment, and  a  strict  economy  in  the  use  of 
the  former,  and  of  care  in  the  preservation 
of  the  latter,  is  confidently  expected  of 
him. 

6th.  He  may  grant  leaves  of  absence  to 
hands  under  his  charge  for  a  time  not  ex- 
ceeding one  day,  if  their  service  be  not  re- 
quired in  the  shop,  but  for  longer  periods 
the  leave  of  absence  must  be  approved  by 
the  Master  of  Transportation. 

7th.  On  the  occurrence  of  an  accident, 
which  may  have  disabled  any  engine  or 
car,  he  will  immediately  make  an  exam- 
ination of  the  extent  of  the  injury,  etc., 
and  report  the  result  to  the  Master  of 
Transportation. 

8th.  He   will,    when   any    materials   are 


year,  say  January  1st  and  July  1st,  furnish 
to  the  Master  of  Transportation  a  list  of 
all  materials  and  tools  on  hand. 

j.  Barnes. 
To   Mr.  Alpheus  Hawkins, 

lechanic  Western  R.  R. 

&     &     it 

Pound's  Journal  Box. 

The  annexed  illustration  shows  an  im- 
provement effected  by  Mr.  Orange 
Pound,  of  Bartow,  Fla.,  on  engine  jour- 
nal boxes.  The  claims  made  for  the  im- 
provement are  accessibility  for  repack- 
ing, no  tools  required  in  removing  or 
replacing  cellar.  You  just  place  your 
finger  upon  end  of  tie  bar  and  pull  down 
about  Ya,  of  an  inch  and  slide  cellar  out. 
The  same  to  replace  it.  No  cellar  bolts, 
no  Inst  cellars,  no  slack  packing,  no  dirty 
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required  for  the  use  of  his  department, 
report  at  the  office  of  the  Master  of  Trans- 
portation the  nature  and  amount  of  the 
purchase  to  be  made,  and  will  receive  the 
necessary  "Pass  Book,"  which  he  will  take 
to  the  shop  where  the  purchase  is  to  De 
made,  and  there  have  the  materials,  with 
cost,  entered  on  it. 

9th.  He  is  especially  charged  to  use 
every  possible  precaution  to  prevent  acci- 
dent from  fire.  He  will  have  a  large  cask 
kept  constantly  filled  with  water  in  the 
car  house,  car  shop  and  repair  shop,  and 
six  buckets  in  a  conspicuous  place  in  each 
building.  He  will  visit  all  the  buildings 
on  the  premises  immediately  after  the 
hour  of  shutting  up  for  the  night,  to  see 
that  all  fires  (except  those  in  the  engine 
house  during  winter)  and  all  lights  are 
carefully  extinguished.  He  will  see  that 
the  night  watch  is  at  his  post  and  satisfy 
himself  that  he  is  properly  instructed  and 
fully  understands  his  duties.  He  will  in- 
struct the  watchman  to  ring  the  bell  of  the 
depot  in  case  of  fire. 

10th.  He  will,  at  the  end  of  every  half 


oil.  The  springs  support  the  cellar  and 
cause  it  to  keep  up  close  to  the  journal, 
insuring  contact  of  the  waste,  and  prevent- 
ing dust  from  entering  the  cellar.  Springs 
can  be  adjusted  for  the  required  hight. 

The  invention  has  been  put  on  the  mar- 
ket by  E.  T.  Silvius  &  Co.,  Indianapolis, 
Ind.  It  can  be  applied  at  very  little  cost 
to  any  box. 

i     §     i 

We  have  received  from  the  Gould 
Coupler  Company  an  elegant  illustrated 
catalog,  showing  the  various  properties 
owned  by  the  company,  and  the  railway 
appliances  which  they  make.  The  cata- 
log is  of  the  large  standard  size,  bound 
in  morocco  leather  and  printed  in  the 
highest  style  of  the  art.  Besides  their 
well-known  car  couplers  and  buffers,  the 
catalog  contains  very  good  illustrations 
of  the  Gould  vestibule  and  continuous 
platform  and  buffer  and  all  details  of  the 
parts  forming  the  same.  The  catalog  will 
be  found  a  very  useful  reference  for  rail- 
road men.  and  they  ought  to  send  for  it. 
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Pond  Boring  and  Turning  Mill. 

The  handsome  machine  shown  in  the 
annexed  engraving  is  the  latest  output  of 
the  Pond  Machine  Tool  Co.,  Plainfield, 
N.  J.  It  is  an  unusually  powerful  boring 
mill;  swings  S5  inches  in  diameter  and 
48  inches  high.  The  face  plate  is  78 
inches  in  diameter.  It  has  ten  changes 
of  speed,  and  is  driven  by  a  cone  of  large 
diameter,  having  wide  belt  steps,  geared 
to  an  internal  gear.  The  back  gearing 
is  located  in  the  left  side  of  the  bed, 
where  it  is  readily  accessible  to  the  work- 
man. It  has  a  wide  bearing  on  the  bed, 
nearly  equal  to  the  diameter  of  plate, 
and  is  mounted  on  a  spindle  having  large 
bearings,  with  adjustment  for  wear,  and 
with  sufficient  length  to  prevent  plate 
from  tipping  when  tools  are  cutting  at 
highest  position.  Tin-  lower  bearing  is 
mounted  on   a  step  resting:   on   a   wedge 


movement  obtained  by  ratchet  and  pinion 
engaging  a  steel  rack  on  the  crossrail. 

The  feed  on  each  tool  is  independent 
of  the  oilier.  It  is  operated  by  a  disk 
driving  a  friction  wheel  and  instantly  can 
be  changed  from  o  to  maximum. 

For  turning  pulleys  on  an  arbor,  an 
equalizing  driver  plate,  a  saddle  on  cross- 
rail  fitted  with  spindle  same  as  tail  spindle 
of  a  lathe  and  center  fitted  to  face  plate 
can  be  furnished. 

It  has  a  slotting  attachment,  which 
consists  of  a  worm  driven  slotted  plate  with 
pin  adjustable  from  6V2  inches  to  18  inches 
stroke.  The  purpose  of  the  slotted  con- 
nection between  the  plate  and  tool  slide 
is  to  adjust  the  stroke  to  the  location  of 
the  slot  to  be  cut.  The  pedestal  carrying 
the  slotted  plate  is  secured  to  the  arch  by 
bolts  in  T-sIots,  permitting  it  to  be  placed 
ii:  line   with  the  tool   slide  when  located 
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that  can  be  adjusted  from  above  the  floor, 
thus  lifting  the  plate  off  the  bearing  on 
the  bed  when  required  to  revolve  at  high 
speeds  or  by  hand  when  setting  and  fas- 
tening work. 

Tool  slides  have  48  inches  traverse  and 
are  counterbalanced.  They  have  large 
fiat  wearing  surfaces  and  fit  the  entire 
length  of  the  swivels,  making  the  strong- 
est possible  support.  They  are  fitted  with 
the  most  universally  used  tool  holders 
of  four  bolts  and  two  straps,  permitting 
the  use  of  ordinary  lathe  or  planer  tools. 
Worm  and  ratchet  provided  to  set  swivels 
at  any  angle. 

The  crossrail  has  large  flat  wearing 
surfaces  and  is  elevated  by  power.  The 
saddles  are  attached  to  steel  feed  screws 
by  nuts  which  can  be  opened  and  a  rapid 


over  the  work.  The  cone  on  slotting 
counter  slides  to  suit  the  position  of  the 
pedestal. 

$     i  .  i 

"Adirondack  Mountains  and  How  to 
Reach  Them"  is  the  name  of  the  latest 
"Four- Track  Series"  of  folders  issued  by 
that  most  enterprising  of  advertisers,  Mr. 
George  H.  Daniels,  general  passenger 
agent  of  the  New  York  Central.  This 
pamphlet  contains  a  beautiful  colored  map 
of  the  Adirondack  district,  and  gives  a 
great  variety  of  information  about  hotels, 
boarding  houses  and  places  where  visitors 
will  find  convenient  lodgings.  This  folder 
will  be  found  a  very  useful  aid  to  people 
taking  a  trip  into  the  mountains,  and  will 
be  sent  free  by  Mr.  Daniels  on  receipt  of 
a  two-cent  stamp. 


College    Graduates    for    Railroad    Life. 

Mr.  W.  H.  Baldwin,  president  of  the 
Long  Island  Railroad,  is  a  graduate  of 
Harvard  and  rose  to  his  present  position 
by  successive  steps  from  the  foot  of  the 
ladder.  Like  all  intelligent  railroad  man- 
agers he  wishes  to  see  well-educated  men 
entering  railroad  life,  but  he  does  not 
consider  that  a  good  education  should 
exempt  a  man  from  beginning  at  the 
bottom.  In  an  article  on  "Railroading," 
recently  contributed  to  the  "Harvard 
Monthly,"   Mr.   Baldwin   says: 

"This  reference  to  the  various  depart- 
ments of  a  railroad  indicates  only  the 
great  variety  of  opportunity  in  its  service. 
I  have  known  Harvard  men  in  charge  of 
each  of  the  departments  referred  to.  And 
yet  very  few  Harvard  men  have  gone  into 
the  railroad  service.  The  reasons  for  this 
are  probably  that  the  dignity  of  railroad- 
ing as  a  profession  has  been 
established  but  recently; 
that  some  college  men  who 
were  entirely  unfitted  for 
the  work  failed  and  con- 
demned it;  there  has  been 
a  lack  of  permanency  of  em- 
ployment with  any  one 
road;  but  principally  be 
cause  the  opportunities  have 
not  been  made  apparent  to 
college  men  at  the  time  when 
they  are  deciding  their  fu- 
ture work. 

"The    college    man    who, 
after    deciding    that    he     is 
fitted  for  it,  begins  railroad 
life    in   just    the    same   way 
that  he  must  begin  any  other 
profession        or        business 
career,   at   the   bottom,   will 
have  no  reason  to  fear  lack 
of  success.     The  opportuni- 
ties for  rapid  advancement, 
however,  such  as  existed  in 
the  earlier  days,  when  new 
railroads   were  building  ra- 
pidly,   and    new    companies 
were     organizing,     are     no 
longer    to    be    found.     The 
tendency   has   been    of   late 
years     to     consolidate     the 
smaller    companies    into    larger    systems, 
thus  increasing  the  number  of  subordinate 
positions  in  large  systems,  just  as  in  all 
corporate  and  industrial  organizations.     It 
is  certainly  fair  to  say,  however,  that  there 
is  just  as  much  need  for  competent  men  of 
integrity  in  the  railroad  business  to-day  as 
at  any  time  in  its  history.     Railroad  or- 
ganizations are  becoming  more  and  more 
permanent.     To  enter  the  service  of  the 
best  roads  to-day  is  practically  a  guaranty 
of  permanent   employment   and    perman- 
ency of  opportunity  is  of  first  importance. 
"Although  a  regular  academic  course  of 
college  is  of  advantage  to  one  selecting 
railroading  as  a  profession,  there  has  been 
much  discussion  on  the  part  of  railroad 
men  during  the  last  year  as  to  the  advisa- 
bility of  establishing  a  regular  course  of 
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instruction  in  special  railroad  lubj 
various  colleges.  These  suggestions  have 
been  received  very  favorably  by  several 
colleges,  and  the  day  is  undoubtedly  near 
at  hand  when  Harvard  and  other  colleges 
will  add  a  regular  course  of  four  years' 
study  in  special  railroad  subjects,  and  the 
railroad  profession  will  be  recognized 
just  as  law  and  medicine  arc  to-day.  Such 
-  nurse  of  study  would  not  be  expected 
to  turn  out  practical  railroad  men,  but  it 
would  turn  out  men  possessed  of  special 
knowledge  which  would  make  it  easier 
for  them  to  rise  in  the  railroad  profession 
than   for  those  without  such  training." 

I         |  •-, 

Machinery  and  the  Laborer. 

It  seems  to  come  within  our  province 
and  to  be  our  duty  to  notice  the  following 
recent  utterance  of  Bishop  Potter: 

"The  great  causes  of  the  general  ill- 
feeling  and  uneasiness  among  the  labor- 
ing classes  in  the  United  States  to-day 
may  be  divided  into  two  classes — machin- 
ery and  the  manner  in  which  the  capitalist 
looks  down  upon  the  men  who  labor  for 
him.  Chief  of  these  two  is  machinery.  It 
is  doing  away  with  intelligence  in  labor. 
It  is  turning  the  laboring  man  into  a 
simple  idiot.  'Not  long  ago  I  visited  a 
large  factory  in  this  State  and  was  much 
impressed  with  what  I  saw.  The  owner 
proudly  showed  me  around,  pointing  out 
the  manner  in  which  labor  was  simplified. 
I  saw  a  young  man  sitting  before  some 
sort  of  a  large  hammer.  He  sat  with  his 
legs  crossed,  and  all  his  work  consisted 
in  shoving  into  an  opening  in  the  machin- 
ery a  small  piece  of  iron.  He  would  turn 
the  metal  two  or  three  times,  throw  it 
into  a  large  box,  and  take  another  piece. 
That  was  this  man's  work,  day  after  day, 
week  after  week.  No  wonder  that  at 
night  time  he  drank,  gambled  and  fought. 
He  had  to:  otherwise  he  would  go  mad. 
How  many  of  us  would  stand  this  and 
not  cry  out?  Not  one  of  us  but  would 
become  a  striker.  Myself  among  the 
first." 

We  have  profound  respect  for  Bishop 
Potter  and  absolute  faith  in  the  purity  of 
his  motives.  We  admire  the  frankness  of 
his  utterance  as  quoted  above;  its  sin- 
cerity is  self-evident,  and  we  think  that 
the  good  bishop  did  well  to  say  it.  If 
these  things  are  thought,  as  we  know 
they  widely  are,  the  worst  that  could 
occur  would  be  that  they  should  be  cher- 
ished in  secret.  Correct  thought  does 
not  exist  without  free  speech. 

We  believe,  we  can  say  that  we  know, 
that  the  bishop  is  entirely  mistaken.  The 
operation  and  effect  of  machinery  upon 
the  toilers  most  intimately  associated  with 
it  is  precisely  the  reverse  of  that  assumed. 
The  hewer  of  wood  and  the  drawer  of 
water,  the  typical  and  universal  drudge  of 
old,  has  disappeared  from  civilized  life. 
Steam  drives  the  pump  and  the  saw.  We 
do  not  know  what  operation  of  the  fac- 
►      tory  Bishop  Potter  happened  to  witness. 
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It  may  have  required  more  skill  than 
would  i  "t  to  an  uninitiated  on- 

looker. If  it  did  not,  we  may  believe  that 
it  wa>  a  temporary  or  transition  opera- 
tion of  a  partially  developed  process.  One 
of  the  continuous  wonders  of  modern  ma- 
chinery is  the  application  of  the  auto- 
matic principle,  whereby  all  simple  and 
monotonous  operations  are  successively 
taken  away  from  human  hands. 

More  than  a  generation  ago  we  were 
familiar  with  the  factories  where  cut  nails 
were  made.  In  those  factories  the  ma- 
chines were  fed  by  boys.  Lines  of  ma- 
chines would  be  ranged  in  a  long  room, 
with  a  boy  at  each  machine,  a  hundred  or 
more  in  a  single  room.  The  operation  of 
feeding  consisted  in  slipping  the  end  of  a 
strip  of  iron  into  the  nail  machine,  allow- 
ing it  to  bite  off  a  nail,  then  drawing  back 
the  strip,  turning  it  over,  slipping  it  in 
again  for  another  bite,  and  so  on  in- 
definitely. If  Bishop  Potter  could  have 
seen  those  boys  he  might  well  have  pitied 
them  and  have  thought  their  outlook  a 
hopeless  one.  The  boys  were  banished 
by  the  automatic  feeding  devices  later 
employed.  The  same  process  is  continu- 
ally going  on  with  all  machinery.  It  is 
always  possible  to  find  a  poor  fellow 
whom  we  can  well  pity  as  the  slave  of 
some  steady  and  constantly  operating 
piece  of  mechanism,  but  the  proportional 
number  of  such  fellows  to  the  whole  com- 
munity is  a  constantly  decreasing  one.  It 
is  a  simple  and  easily  demonstrated  fact, 
which  we  have  heretofore  called  attention 
to  in  these  columns,  that  the  proportion 
of  skilled  to  unskilled  labor  constantly  in- 
creases. 

Bishop  Potter  will  be  able  to  find  a 
lesson  on  the  mission  of  machinery  in  the 
means  employed  for  the  erection  of  the 
cathedral  of  St.  John  the  Divine.  The 
derricks  that  stand  in  the  midst  of  that 
noble  work  represent  the  emancipation  of 
man  by  machinery  from  the  most  unwel- 
come phases  of  his  toil.  When  the  vast 
pile  shall  have  been  completed,  it  will,  as  a 
whole,  be  the  work  of  a  higher  average 
class  of  men  and  a  better  paid  class  of 
men  than  have  ever  built  a  cathedral  be- 
fore. It  will  show  more  work  per  man 
employed  than  ever  before.  We  do  not 
believe  that  Bishop  Potter  could  or  would 
pull  down  the  derricks.  He  might  regard 
with  pity  the  engineers  of  those  derricks 
as  in  process  of  transformation  into  sim- 
ple idiots — if  we  may  be  pardoned  for  the 
application — but  what  of  the  thousands  of 
sweating,  tugging,  shouting  men  that 
would  otherwise  be  required? 

It  is,  of  course,  true  that  the  attendance 
of  automatic  machinery  often  involves 
monotonous  labor,  but  this  proves  noth- 
ing. The  real  question  is.  Which  method 
involves  the  least  amount  of  toil — that  :n 
which  the  forces  of  Nature  supply  the 
power  and  the  hand  merely  directs,  or 
that  in  which  the  power  must  be  supplied 
by  human  muscle?  If  brain  work  is  given 
more  play  and  muscle  work  less,  where 
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is  the  drive  toward  idiocy?  To  this  there 
can  be  but  one  answer. — "American  Ma- 
chinist." 


A  New  Lathe. 

The  lathe  recently  put  upon  the  market 
by  the  Fifield  Tool  Company,  of  Lowell. 
Mass.,  a  cut  of  which  appears  herewith, 
especially  commends  itself  for  heavy  rail- 
road use,  as  its  swing  and  capacity  is  such 
as  to  perform  all  the  functions  of  the 
wheel  lathe  and  at  the  same  time  is  avail- 
able for  every  range  of  ordinary  lathe 
work.  It  is  an  entirely  new  design,  and 
intended  for  heavy  work.  While  it  is  in- 
tended for  heavy  work,  the  construction  is 
different  from  any  others  ever  put  upon 
the  American  market.  The  main  spindle 
can   be   driven   with   an    open   belt,   with 


he  also  will  be  interested  in  learning  about 
the  respective  rights  of  stock  and  trains 
upon  railroad  tracks  in  North  Carolina, 
for  instance:  In  that  State  it  is  not  only 
not  a  trespass  for  stock  to  be  upon  rail- 
road tracks,  but  in  fact  it  has  certain  rights 
there,  which  are  almost  equal  to  those  of 
trains.  In  the  event  of  collision  the  res- 
pective rights  are  challenged,  the  pre- 
sumption of  negligence  and  burden  of 
proof  being  against  the  railroad  company. 
"Further  than  that,  it  is  no  trespass  for 
one  man's  stock  to  be  upon  another  man's 
premises,  and  if  the  latter  wishes  to  keep 
stock  off  from  a  field  of  young  corn,  he 
must  fence  it;  and  if  the  stock  gets  inside 
of  the  fence,  it  must  be  gotten  out  with- 
out injury.  Therefore,  if  constant  litiga- 
tion and  annoyance  with  one's  neighbors 
is  to  be  avoided  by  a  railroad  company  in 


WELD'S  NEW  LATHE. 


back-gears,  with  open  belt  through  in- 
ternal triple-gear,  with  back-gear  and  in- 
ternal triple-gear,  thus  revolving  the  main 
spindle  at  the  same  rate  of  speed  as  the 
cone  and  side  spindle  or  at  the 
same  rate  of  speed  as  the  side 
spindle  when  back-gear  is  in;  and 
with  the  powerfully  triple-geared  head 
twenty  different  speeds  can  be  obtained, 
or  all  the  speeds  of  the  main  spindle  that 
can  be  gotten  in  a  plain  back-geared 
lathe,  thus  enabling  the  performance  of  the 
same  variety  of  work  that  can  be  done 
on  smaller  lathes.  The  whole  construction 
is  so  arranged  that  it  can  be  handled 
with  ease  and  facility.  They  especially  in- 
vite attention  to  their  table  of  dimensions, 
which  is  sent  on  application. 


Laws  Relating  to  Fencing. 

The  general  manager  of  a  Southern  rail- 
road writes  us: 

"After  reading  the  very  interesting  edi- 
torial correspondence  in  your  number  for 
May,  and  the  very  just  comments  of  the 
writer  upon  the  respective  conditions 
abroad  and  in  this  country  about  railroad 
rights  of  way.  I  am  disposed  to  believe  that 


that  State,  trains  must  be  run  with  re- 
ference to  the  rights  of  cattle  on  the 
track. 

"To  be  sure,  the  cattle  are  of  very  little 
value,  and  it  is  cheaper  to  kill  and  pay 
for  them  than  to  fence  the  road.  Com- 
mon-law principle  is  reversed,  as  you  will 
note,  and  each  man  is  obliged  to  fence 
against  his  neighbor.  This  seems  a  great 
hardship  and  inequity  to  one  who  is  not 
familiar  with  it,  but  the  law  and  its  con- 
struction is  based  upon  what  is  believed 
to  be  justice  to  the  several  classes  of 
population  in  a  territory  where  there  are 
vast  areas  of  wooded  and  uncultivated  land 
in  which  cattle  are  turned  out  to  feed." 

i     i     i 

The  Chicago,  Milwaukee  &  St.  Paul 
people  are  making  special  arrangements 
for  transporting  passengers  to  the  various 
summer  conventions.  The  announcement 
is  made  that  this  company  runs  two  trains 
daily  via  Omaha  to  San  Francisco,  seven 
through  trains  daily  via  four  different 
routes,  and  six  trains  daily  between  Chi- 
cago and  Milwaukee.  The  trains  are  ves- 
tibuled  and  lighted  by  electricity,  and  an 
absolute  block  system  of  signals  protects 
all  the  trains  on  the  road. 
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An  Interesting  Demonstra- 
tion of  the  Value  of  Dixon's 
Pure  Flake  Graphite  as 
a  lubricant. 

At  ;i  meeting  of  the  American  So.  iet) 
of  Mechanical  Engineers,  Prof.  Albert 
Kingsbury,  Durham,  N.  H.,  read  a  paper 
On  "Experiments  on  the  Friction  of 
Screws."    The  tests  were   made  by  the  ai<l 

of  a  specially  designed  machine  buili  at 
the   New    Hampshire   College   shops.     It 
now  forms  a  part  of  the  laboratory  equip 
ment  of  the  college. 

The  author  did  not  consider  that  tin- 
tests  showed  that  any  one  of  the  metals 
developed  less  friction  than  any  of  the 
others,  but  the  tests  are  specially  interest 
ing  because  of  the  great  lessening  of  fric- 
tion by  means  of  graphite,  as  will  be 
shown  by  the  following: 

Averaged 

Lubricator.  Friction. 

Lard  Oil '■ 

Heavv  Machinery, 

Oil  (Mineral'.-" m  i 

Heavy  Machinery, 

Oil  and  Graphite 

(Equal  Volumes) 07 

Professor  Kingsbury  was  complimented 
by  Professor  Thurston  for  the  work  he 
had  accomplished.  Personally  Professor 
Thurston  had  found  that  Sperm  oil  was 
better  than  Lard  oil  for  reducing  friction 
in  such  instances. 

Professor  Kingsbury  felt  gratified  at 
the  manner  in  which  his  paper  had  been 
discussed,  and  in  reply  to  a  question  that 
had  been  asked,  he  said  that  the  Graphite 
used  was  from  the  Joseph  Dixon  Crucible 
Company,  Jersey  City,  N.  J.,  and  that  he 
had  tried  to  purify  the  graphite,  but  there 
was  no  gain.  In  order  to  satisfactorily 
employ  the  graphite  the  fit  must  be  loose. 

Some  years  ago,  when  Professor  Thurs- 
ton was  connected  with  Stevens  Institute, 
he  made  a  series  of  experiments  to  deter- 
mine with  scientific  accuracy  the  value  of 
Dixon's  Graphite  as  a  lubricant.  He 
found  that  under  the  same  number  of 
pounds  pressure,  and  traveling  at  the 
same  rate  of  speed,  the  bearings  lubricated 
with  Dixon's  Graphite,  mixed  with  enough 
water  to  distribute  it  over  the  bearings, 
did  nearly  three  times  more  work  than 
the  best  quality  of  winter  sperm  oil.  He 
also  found  that  when  15  per  cent.,  by 
weight,  of  graphite  was  added  to  the 
best  quality  of  lubricating  grease,  he  was 
able  to  run  the  bearings  nearly  six  times 
longer,  at  the  same  high  rate  of  speed, 
than  when  the  bearings  were  lubricated 
with  the  same  grease,  without  the  addi- 
tion of  graphite.  Furthermore,  where 
the  graphite  was  used  there  was  no  cut- 
ting and  the  bearings  were  in  perfect 
condition. 

For  sample  and  interesting  pamphlet, 
address 

Joseph  Dixon  Crucible  Co.. 

Jersey  City.  N.  J. 


Pneumatic  Hydraulic  Riveters. 
The  annexed  engravings  represent  two 
kinds  of  pneumatic  hydraulic  riveters,  re- 
mit ly  built  by  Pedrick  &  Ayer  Co.,  of 
Philadelphia.  That  with  the  vertical  cylm- 
d<  1  iva  mad<  [01  I  iveting  girders  em- 
ployed  in   the   ereel f   buildings.     It 

works  pel  fei  tly  and  i  i  very  easily  handl*  d 
It  drives  a  nest  of  5  rivets  in  a   [5-incfa   I 
beam  in  jo  seconds,     The  work  dom 
reported  to  be  perfect  in  every  particular, 


ncction  near  the  upper  centers.  Their  ac- 
tion gives  about  30  tons  pressure  on  the 
rivet  dies,  having  all  the  good  p"int-- 
rjf  a  hydraulic  riveter  without  the  cumber- 
swing  joints  necessary  when  hy- 
draulics are  used  as  the  primitive  p  .wer. 
Light,  flexible  hose  is  employed,  carrying 
from  80  to  100  pounds  of  gage  pr> 
The  machine  in  working  order  weighs 
2.078  pounds. 

I  In     small    machine    (see    page    472; 


Fig.  1.     PNEUMATIC-HYDRAULIC    IUYETER. 


as  each  rivet  was  thoroughly  upset  and 
filled  the  hole  before  forming  a  head.  The 
depth  of  the  gap  is  26  inches,  width  15 
inches.  In  the  enlarged  upper  ends  of 
this  machine  are  two  io'^  x  12-inch  air 
cylinders;  the  pistons  acting  on  hydraulic 
cylinders  are  iSJs  inches  diameter,  giving 
an  accumulated  pressure  on  two  large 
plungers,  showing  behind  the  hose  con- 


weighs  1.163  pounds,  and  is  designed  for 
tank  and  smokestack  work,  and  will  rivet 
up  a  stack  as  small  as  10  inches  in  diam- 
eter. The  depth  of  the  throat  is  50  inches. 
width  9  inches.  The  machine  is  powerful 
enough  to  work  '  2-inch  rivets,  suitable 
for  steam  work,  or  ^jj-inch  rivets  for 
structural  work.  Both  of  the  machines  are 
very  quick  acting  and  do  first-class  work. 
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Inaccuracy  of  Lead  Screws. 

Accuracy  in  the  finish  of  machine  shop 
production  has  made  remarkable  progress 
since  the  days  when  James  Watt  was  in 
ecstasies  at  finding  that  the  cylinder  of 
an  engine  was  bored  so  nearly  true  that 
he  could  not  press  in  a  half-crown  be- 
tween piston  and  cylinder.  Yet  we  still 
find,  occasionally,  inaccuracies  in  parts 
which  ought  to  be  as  nearly  perfect  as 
possible,  and  that  in  the  product  of  shops 
where  tools  of  precision  are  employed 
that  ought  to  reduce  errors  of  measure- 
ment to  a  minimum. 

If  there  is  any  product  of  the  machine 
shop  more  than  another  which  ought  to 
be  made  as  true  as  possible,  it  is  the  lead 
screw  of  a  lathe.  If  that  screw  varies  per- 
ceptibly from  the  established  standard,  it 
is  going  to  produce  bad  work  in  screw 
cutting,  and  send  forth  distorted  screws 
that  are  likely  to  make  defective  fittings 
wherever  they  are  applied  in  the  construc- 
tion of  a  machine. 


purchasers  might  easily  imagine  what 
they  might  expect  from  inferior  tools.  A 
variation  from  truth  of  0.027  inch  is  not 
much,  but  under  certain  circumstances  it 
is  cumulative.  If  it  was  used  to  cut  the 
lead  screw  for  another  lathe,  and  that  in 
turn  employed  for  the  same  purpose,  it 
would  require  only  a  small  extension  of 
the  process  when  one  thread  would  be  lost 
altogether. 

§  ©  $ 

The  machines  built  by  the  Chicago 
Pneumatic  Tool  Company  are  meeting 
with  great  success  in  Europe,  and  to  meet 
the  demand  they  have  been  compelled  to 
put  in  six  special  machines  and  are  run- 
ning two-thirds  of  their  machinery  twenty 
hours  out  of  twenty-four.  They  have  a 
standing  order  to  ship  twenty  hammers 
and  twenty  drills  each  month  to  one  firm 
in  London. 

6      8$ 


PNEOMATIC-HYDRAULIC    RIVETER    No.  2. 


In  tests  made  of  lead  screws  not  long 
ago,  it  was  found  that  there  are.  very  few 
lead  screws  so  true  as  they  ought  to  be. 
It  was  found  that  a  half  nut  only  3  inches 
long,  correctly  cut  by  the  aid  of  the  micro- 
scope, would  ride  the  thread  of  an  ordi- 
nary lathe  lead  screw  of  the  same  sup- 
posed and  intended  pitch.  In  one  in- 
stance a  lead  screw  36  inches  long,  with  a 
pitch  of  six  threads  to  the  inch,  was  tested 
inch  by  inch,  the  readings  being  by  five- 
thousandths  of  an  inch,  and  every  inch 
showed  a  falling-oflf  from  the  true  pitch. 
the  minus  in  the  aggregate  being  0.027 
inch  in  the  36  inches 

Other  lead  screws  tested  showed  much 
greater  variation  than  that  one,  some  of 
them  gaining  in  pitch  in  one  part,  and 
losing  in  another  a  short  distance  away. 
When  inaccuracies  of  this  kind  were 
found  in  what  were  really  well-made  tools. 


(  Iwing  to  a  steady  increase  of  business, 
the  offices  of  the  H.  VV.  Johns  Manufac- 
turing Company,  which  have  been  in  Mai- 
den lane.  New  York,  for  twenty-five  years. 
have  been  moved  to  the  ground  floor  of 
the  new  Woodbridge  Building  at  William. 
John  and  Piatt  streets.  New  York.  The 
new  offices  are  among  the  handsomest  in 
the  country,  and  greatly  increase  the  faci- 
lities for  doing  business.  The  basement 
of  the  building  is  used  for  stock.  Among 
the  products  handled  by  this  company  are: 
Liquid  paints:  roofing  and  other  fire- 
proof construction  material:  heat  insula 
ting  coverings;  coverings  for  steam 
pipes. boilers  etc.;  steam  packing;  fireproof 
cements;  cloth  rope;  cord:  twine,  and  nu- 
merous other  articles,  all  of  which  bear 
the  trade-mark  of  the  company.  "Asbes- 
tos," in  peculiar  letters,  the  look  of  which 
everybody  is  familiar  with. 


Railroad  men 
Can  Educate 
Cbenwlues.  « 


Any  man  who  will  study  can  educate  himself 
in  Arithmetic,  Mensuration,  Mechanics,  Me- 
chnnlcal  Drawing  and  Locomotive  Engineering 
without  losing  time  from  work.  Even  though 
be  never  attended  school  and  does  not  under- 
stand Arithmetic,  If  he  can  read  and  write 
nnd  will  study,  he  can  learn  by  our  method. 
We  tench  by  correspondence  and  without  the 
use  of  text-books.  Instruction  and  Question 
Papers,  simplified  nnd  condensed,  prepared 
especially  for  our  students,  are  furnished 
free.  The  student  receives  personal  assist- 
ance from  the  instructors.  His  work  is  ex- 
amined and  corrected  separately,  so  that  he  Is 
a  class  by  himself — neither  pushed  forward 
too  rapidly  by  men  who  have  had  better  ad- 
rantages,  nor  hindered  in  his  progress  by 
those  who  learn  slowly. 

Locomotive  Steam  Engineering. 

Locomotive  Engineers'  Scholarship,  for  Locomo- 
tive Engineers,  Firemen,  Apprentices  and 
others  who  wish  to  study  Locomotive  Steam 
Engineering.  The  subjects  taught  are  Arith- 
metic, Mensuration  and  the  Use  of  Letters 
in  Algebraic  Formulas,  Mechanics,  Mechani- 
cal Drawing,  Locomotives,  Dynamos  and  Mo- 
tors. Price,  $25  In  advance,  or  $30  in  Install- 
ments. 

mechanical  Engineering. 

Complete  Mechanical  Scho'arship,  for  Machin- 
ists, Pattern  Makers,  Boiler  Makers  and  Ap- 
prentices to  those  trades  who  wish  to  study 
the    theory    of    Mechanics    with    the    view    of 

becoming  Mechanical  Engineers;  for  Superin- 
tendents, Foremen  and  others  who  wish  to 
study  the  theory  of  Mechanical  Engineering 
or  to  review  subjects  they  have  previously 
studied,  and  for  young  men  who  wish  to  edu- 
cate themselves  as  Mechanical  Engineers.  In- 
cludes instruction  in  Mechanical  Drawing, 
Steam  and  Steam  Engines,  Strength  of  Ma- 
terials, Applied  Mechanics,  Boilers,  Machine 
Design,  Dynamos  and  Motors  and  a  prepara- 
tory course  in  Mathematics  and  Physics. 
Price,  $35  in  advance,  or  $40  in  installments. 

English  Branches. 

I  lie  English  Branches  Scholarship  ineludes  in 
st ruction  in  Arithmetic,  Spelling,  Grammar, 
Geography,  United  States  History,  United 
States  Civil  Government  and  either  Penman 
ship  or  Letter  Writing.  Any  one  who  can 
read  well  enough  to  make  out  the  contents 
of  a  letter  and  can  write  simple  sentences 
can  enroll  in  this  Scholarship  and  by  studying 
in  his  spare  time  acquire  an  education  as 
readily  as  if  he  were  attending  school.  Price, 
$25  in  advance,  or  $30  in  installments. 

We  also  have  courses  in  Electricity,  Civil  ( n- 
gineerinq  in  all  its  branches,  Mechanical  and  Archi- 
tectural Drawing,  Architecture,  Plumbing,  Healing 
and  Ventilation,  Mining,  Prospecting,  English 
Branches,  Book-keeping  and  Shorthand. 

Mention  the  subject  in  which  you  are  in- 
terested and  we  will  send  you  a  Free  Circular 
of  Information  and  a  Book  of  Testimonials. 
Write  to 

The  International  Correspondence  Schools, 

Box  SOI,  Scranton,  Pa. 


LOCOMOTIVE    ENGINEERING. 


178 


See  Announce- 
ment of  ... 


The 

World's 
Rail  Way 


Page  502 
this  Issue. 


A.  Chipm.n.  Treu. 


GOULD'S 

Steam  and  Water  Packing 

Patented  June  1,  lfvW. 
Especially  adnpU-,1  fur  Loi\>motlve«. 

Never  stli  ktt  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  give  kxact  diameter  of  Mutliu, 

Box  and  Valve  Stem. 

None  frenulne  without  thin  Trade  Mark. 

TUB  QOULD  PACKING  CO., 

CAST   CAMBRIDGE,    MASS 


Locomotive  Photographs. 

The  largest  collection  on  earth.  Over  10,000  varieties  to  select  from. 
All  the  railroad!  of  the  world,  American,  British,  Kreoch,  German, 
ItalLao,  etc.,  etc.  Locomotives,  cars  and  trains.  Samples,  8 In.  z  Ola., 
16  cenu  ;  10 In.  x  8 In.,  36  cents,  post  free.  Illustrated  price  list  gratis 
esi  appllcalloa. 

Tn«  I  im'«im..tivr  Maqixini,  full  of  railway  pictures  end  Infor- 
mation, containing  supplement  to  list  of  photographs,  mailed  free 
for  6  cent*. 

P.  (lOORG,  the  World's  Railroad  Photographer, 

9  South  Place,  Finsbury,  London,  EC. 

CONDENSING 
STEAM  RAM 

For  Filling  Railroad  Tanks  or 
Locomotives  direct  from  supply. 


Small    Tubular 


VXTlUh  pump   from 

Wells  to  a  depth  of  icx.>  feet.    Uses 
only  50  per  cent   of  the  steam  an  ordi- 
nary steam  pump  requires,  and  about  10 
per  cent,  of  what  a  syphon  pump  needs. 
For  further  particulars  address 

THE  ERWIN   HYDRAULIC 
MACHINERY  CO., 

Milwaukee,  Wis. 


••  Model  Locomotives.      Complete  cast- 

QD  ings  for  latest  design  express  locomotive 

^J  N.  Y.  Central   Standard,   just  out   of 

&)  Schenectady  shops.   High  Saddles.  Big 

2  Drivers.     Three  sires.    4c  in  stamps 

OJ  for  catalog.        GEO.  H.  OLNEY, 
£  J63  Herkimer  St.,  Brooklyn,  N.  Y. 

Stow  Flexible  Shaft  O; 

FREDERIC  SCH0FF, 

Proprietor, 

26th  &  (  allow  hill  Sts.. 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 

f        TAPPING, 
— <L  REAMING, 

«>  r       AND  BORING 
MACHINES, 
also 
Tools  for  Emery 
ing.  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


Mr.  A.  O.  Norton,  of  the  Norton  jack 
firm,  formerly  of  .336  Congress  Street, 
Boston,  M;i  ha  recently  moved  to  167 
Oliver  street. 

$  $  $ 

We  understand  that  all  the  locomotives, 
with  one  exception,  at  the  Tennessee  Cen- 
tennial Exposition,  have  their  glands 
packed  with  United  States  metallic  pack- 
inn. 

i    $    $ 

The  Dickson  Locomotive  Works  are 
building  a  new  boiler  shop,  which  will 
be  equipped  with  all  the  most  modern 
machinery  for  the  construction  of  loco- 
motive  boilers.  It  is  reported  that  the 
company  intend  putting  in  considerable 
number  of  new  tools  for  locomotive 
work. 


A  new  press  for  the  San  Francisco 
Examiner  was  shipped  from  New  York 
the  other  day  to  San  Francisco,  by  way 
of  the  Baltimore  &  Ohio,  the  Chicago  & 
Northwestern  and  Union  Pacific.  The 
Baltimore  &  Ohio  took  it  from  New 
York  to  Chicago  in  three  days,  and  it 
reached  its  destination  in  the  remarkable 
time  of  ten  days  from  New  York,  the 
distance  being  3,406  miles.  Ten  years  ago 
the  average  time  for  such  shipments  was 
30  days. 

$     i     ® 

The  Davis  &  Egan  Tool  Company,  of 
Cincinnati,  report  that  they  find  a  general 
improvement  of  trade  in  the  Northwest, 
the  Chicago  house  having  taken  some 
very  good  orders  lately.  This  company 
has  just  received  an  order  from  the  Park- 
ersburg  Rig  &  Reel  Company,  Parkers- 
burg,  W.  Ya.,  for  tools  to  equip  their  ma- 
chine shop.  They  have  also  received 
orders  for  $30,000  worth  of  tools  from 
Antwerp,  Stockholm  and  Copenhagen. 


There  was  a  curious  case  before  a  court 
in  New  York  lately.  In  a  suit  brought 
against  Mr.  E.  C.  Machen,  it  was  claimed 
that  he  built  the  Macon  &  Northern  Rail- 
road with  no  other  capital  than  one  side 
of  bacon  and  a  note  for  $55.  At  least  a 
story  to  that  effect  is  told  by  a  Georgia 
paper.  When  Mr.  Machen's  attention  was 
called  by  the  prosecuting  attorney  to  the 
somewhat  scanty  original  capitalization 
of  the  road,  he  exhibited  more  pride  than 
discomfiture  and  demanded  admiration 
for  his  exploit,  on  the  ground  that  while 
any  fool  could  build  a  railroad  with 
money,  it  took  a  man  of  brains  to  make 
one  out  of  next  to  nothing. 

its 

The  Southern  Railway  express  trains 
are  run  from  Washington  to  Charlotte. 
X.  C.  380  miles,  in  10  hours  and  45  min- 
utes, twelve  stops  being  made  on  the 
way  The  average  speed  is  a  little  over 
35  miles  an  hour. 


Mysterious   Defects. 

Defects  often  develop  in  steam  engines 
and  other  machines,  that  are  very  mysteri- 
ous in  their  origin  and  call  for  great  in- 
genuity in  detecting  the  cause.  Unless  a 
man  in  charge  of  an  engine  develops 
habits  of  close  observation,  he  is  likely  to 
be  easily  beaten  when  anything  unusual 
takes  place. 

We  read  lately  of  a  tendency  to  run 
away  of  a  Corliss  engine,  which  was  a 
great  mystery  for  a  time.  The  engine 
would  speed  up  for  a  few  moments  with- 
out any  apparent  cause,  and  drop  back  to 
its  normal  speed  without  anything  being 
done.  The  engine  was  taken  apart  and 
examined  carefully,  and  particular  atten- 
tion was  devoted  to  the  governor,  but 
nothing  wrong  could  be  found.  One  day, 
while  the  engineer  was  looking  at  the  en- 
gine, it  suddenly  speeded  up  about  fifty 
revolutions  above  the  normal,  and  before 
the  steam  could  be  shut  off,  it  dropped 
back  to  the  regular  speed.  The  engine 
was  stopped,  the  governor  again  taken 
apart,  the  valve  mechanism  examined  and 
very  minute  inspection  made  over  the 
whole  machine,  and  nothing  could  be 
found  the  matter. 

Some  of  the  people  about  were  begin- 
ning to  think  this  erratic  engine  was 
acting  outside  of  natural  laws  and  that  a 
real  mystery  surrounded  the  tendency  to 
run  away.  By  accident,  the  engineer 
grasped  the  governor  belt,  and  was  sur- 
prised to  find  that  the  pulley  turned  on 
the  shaft.  The  pulley  was  of  the  common 
kind,  made  in  two  pieces  and  bolted  to- 
gether, being  held  to  the  shaft  by  the 
friction  of  the  parts.  The  bolts  had 
worked  loose  and  permitted  the  pulley  to 
turn  on  the  shaft  at  short  intervals. 

When  hearing  about  this  mystery,  the 
surprise  we  experienced  was  that  the  en- 
gineer did  not  thoroughly  examine  that 
pulley  after  he  had  looked  at  the  governor. 


A  Tree  W  hich  Will  Not  Burn. 

A  Government  report  from  Colombia 
contains  a  description  of  a  tree,  known 
as  the  chaparro,  which  is  said  to  possess 
the  quality  of  being  fireproof.  It  grows 
on  the  vast  plains  of  Colombia  and  the 
north  of  South  America,  called  savannas, 
extensive  districts  which  are  parched  with 
heat  except  during  the  rainy  season. 

It  has  long  been  the  custom  to  clear 
the  ground  for  the  new  vegetation  which 
springs  up  so  luxuriantly  on  these  plains 
after  the  rainy  season  by  means  oi  fire — 
and  such  fires,  miles  in  extent,  kindled  by 
the  herdsmen,  destroy  everything  in  the 
shape  of  vegetation,  except  the  chaparro 
tree,  which  survives  to  afford  a  welcome 
shade  in  an  almost  treeless  region. 

It  is  a  small  tree,  seldom  growing  to 
more  than  twenty  feet  in  height,  with  a 
girth  of  about  three  feet,  and  it  owes  its 
protection   from  fire  to  the  nature  - 

hard,  thick  bark 
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For    MACHINISTS    and 
ENGINEERS. 

By  Chas  M<  Shane.  Practical  Machinist;  J.  P 
IIine,  Member  Dlv.  37,  B.  of  L.  E.,  and  J.  G.  A 
Mkyku.  m.  E.  Treating  upon  Air-Brake,  Break 
Downs,  Blows  and  Pounds. Link  and  ValveMoiions. 
Locomotive  Valve  Setting.  Testing  Plant, Indicator 
Practice.  Compound  Engines,  Injectors,  Lubrica- 
tors etc.,  etc. 

342  Pages, 187  Illustrations,  6,4  x  8,  Cloth,  $1.50. 

AGENTS  WANTED.  Send  for  terms.  30,000  sold 
in  six  in. milis.  Will  be  sent  prepaid  t.>  any  address 
upon  receipt  of  price. 

GRIFFIN    &    WINTERS,     Publishers, 
171  la  Salle  Street,  CHICAGO. 


The  Official  R.  R. 
Standard  Watch 

Ball's  Model  Antique  Pendant  and  Bow. 


17  Ruby 
Jewels 

Sapphire 
Pallets. 


Ball's 

Improved 

Safety 

Double 

Roller. 


Next  to  a  Good  Wife, 

A  railroad  man's  watch  is  his  most  constant 
and  faithful  companion.  A  good  wife  brings 
happiness,  success  and  prosperity.  A  good 
watch  brings  safety,  confidence,  pleasure,  and 
earns  money ;  on  his  watch  his  life  frequently 
depends,  and  many  others  entrusted  to  his 
care,  besides  much  valuable  property.  The 
best  wife,  and  the  best  watch,  are  none  too 
good  for  a  good  railroad  man.  Don't  abuse 
your  wife  — don't  abuse  your  watch,  and  you 
will  live  longer,  be  more  prosperous  and  al 
ways  satisfied. 

We  build  good  watches  for  good  railroad 
men  "at  reasonable  prices"  under  the  fol 
lowing  trade  marks  registered  in  the  United 
States  patent  office : 


B.  of  L.  t.  Standard, 

B.  of  I.  r.  Standard, 

.B.  of  R.  T.  Standard, 


TRADE   MARK 


.0.  01  k.  1.  Mandard,       j. 
I  ).  of  R.C.  Standard,  WATCHES. 

Official  R.  R.  Standard,  | 

For  information,  facts  and  prices,  address 

The  Webb  C.  Ball  Co. 

WATCH  WANltACTURERS, 

Ball  Building,        Cleveland,  Ohio,  U.  S.  A. 


fi  MONTHS 


Our  hanger  boxes  will  hold  oil 
enough  for  six  months.  They  have 
the  proper  kind  of  fit  in  the  begin- 
ning, as  the  bearing  is  very  smooth 
—regular  gun  barrel  finish.  That's 
why  we  call  them 

SMOOTHBORE 


Neat  Designs. 
Correct  Proportions. 
Accurate  Workmanship. 

We  make  a  great  many,  so  we  sell 
them 

VERY  CHEAP. 


HANGERS. 


This    Sliding    Hook   Post   Hanger  is 

adjustable  in  al!  directions— in  and  out, 
up  and  down.  We  have  it  in  assorted 
sizes  of  diameter  and  reach.  Hangers  of 
all  styles  a  specialty.  We  carry  large 
stocks  for  immediate  shipment.  Don't 
make  hangers.  It  doesn't  pay.  Get 
our  booklet  and  discount  and  see  for 
yourself. 


Send  for  Booklet  and  Discounts. 

P.  PRYIBIL, 

512-524  W.  41st  St.,        NEW  YORK, 

Cables,  "Pryibil,  Newyork." 
Use  A.B.C.  Code. 
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BARNES' 

UPRIGHT 
DRILLS 


COMPLETE  LINE  ranging  from  Light  Friction 
Disk  Drill  to42-in.  Back  Geared  and  Self-Feed. 
THIS  CUT  represents  our  22^-in.  Swing 
Drill.  We  are  prepared  to  furnish  it  with  or 
without  Back  Gear  ,  with  or  without  Self-Feed. 
The  SELF-FEED  arrangement  on  this  Dri 
gives  the  operator  the  choice  of  five  feeds 

LEVER   FEED, 
HAND  AND  WORM  FEED, 
POWER  SELF-FEED, 
AUTOMATIC  STOP. 
QUICK  RETURN. 


SEND  FOR  CATALOGUE 

Giving  full  descriptli 
oar  Drills. 


W.F.&Jno.  Barnes  Co. 


1996  Ruby  Street, 

ROCKFORD, 
ILL. 


CHAS.  CHURCHILL  S  CO. 
English  Agents, 
LONDON,  I.  C. 
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Power  Publishing  Co 
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Prentiss  Tool  and  Supply  Co. . . 

Prosser,  Thos.,  &  Son 

Pryibil.  P 

Purdue  University  
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Ramapo  Iron  Works 

Ramapo  Wheel  &  Foundry  Co 

Rand  Drill  Co 

Reeves,  Paul  S 

Reynolds,  F.  C. 


•  •• 


=•• 


Nathan  Mfg.  Co., 

92-94  Liberty  Street,  New   York. 

Western  Office : 

147-149  Van  Buren  St.,  Chicago, 

Makers  of 


•  « 


The  New 


U 


Nathan"  \ 


••- 


■▼▼■ 


and  Monitor  Injectors  for  Locomotives. 

''Nathan's"  Sight  Feed  Lubricators  for ^Locomotive ■Cylinto 

and  Air  Brakes.     Steam  Fire  Extinguishers  for   sw.tchmg  and 

yard  engines.      Boiler   Washers.  Rod   and 

,,,,„  Guide  Oil  Cups,  etc.        g^  for  Catalogue. 


•••= 


Beveled  Packing  Ring 

Simple,       Self-Supporting, 
Durable,  Standard. 

American  Balance  Slide  Valve  Co. 

San  Francisco,  CaL.        or        Jersey  Shore.  F*. 


476 

.--499 

492 

493 

484 

....474  and  47« 

47° 

Cover  and  469 

53' 

53« 

3^7 

5'° 

5>7 

Richmond  Loco,  and  Machine  Works <*(> 

Rogers  Boat,  Gauge  &  Drill  Works,  Tohn  M     . . 
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AIR  BRAKE  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 

N    Y.  Belting  &  Packing  Co.,  New  York. 

AIR  BRAKES. 

Westinghouse  Air  Brake  Co..  Pittsburg.  Pa. 

AIR  COMPRESSORS. 

Clayton  Air  compressor  Works.  New  York. 
Ingersoll-Sergeant  Drill  Co.,  N.  Y.  City. 
Norwalk  Ir.m  Works  Co..  South  Norwalk,  Ci. 
Pedrick  &  Aver  Co.    Philadelphia.  Pa. 
Rand  Drill  Co.,  New  York. 

AIR  DRILLING  MACHINE. 

C.  H.  Haeselerfi  Co  .  Philadelphia   Pa. 
AIR  LIFT  PUMP. 

[ngersoll  Sergeant  Drill  C<>..  New  York. 

AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works. Philadelphia, I'a. 

AIR  PUMP  GOVERNORS. 

Mason  Regulator  Co..  Boston,  Mass. 

ARCH  BARS. 

Cambria  Iron  Co..  Philadelphia,  Pa. 

ASBESTOS. 

Carev  Mfg.  Co..  Philip.  I.ockland.  O. 
H.  W.  lohns  Mfg.  Co.,  New  York. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
(i'.uld  Coupler  Co..  New  York. 

BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  Cal 
M.  C.  Hammett.  Troy,  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co..  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

BELTING. 

Boston  Belting  Co..  Boston.  Mass. 
Peerless  Rubber  Mfg.  Co.,  New  York. 

BENDING  MACHINES. 

Bement,  Miles  &  Co.,  Philadelphia,  Pa. 
Long  &  Allstatter  Co.,  Hamilton,  O. 

BICYCLES. 

Pope  Mfg.  Co  ,  Hartford,  Conn. 
Almstrong  Bros.  Tool  Co..  Chicago,  111. 

BLOW-OFF  VALVES. 

Crosby  Steam   Gage    &,   Valve    Co.,  Boston, 
Mass. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co..  Pittsburg,  Pa. 

BOILER  COVERINGS. 

Carey  Mfg.  Co..  Philip,  Lockland,  O. 
Keasbey  &  Mattison  Co.,  Ambler,  Pa. 

BOILERS. 

Brooks  Locomotive  Works.  Dunkirk.  N.  Y. 
Cooke  Locomotive  &  Machine  Co.,  Paterson, 

N.J. 
Dickson  Mfg.  Co.,  Scranton,  Pa 
Pittsburg  Locomotive  Works,  Pittsburg.  P«. 
Richmond  Loco.  &  Mach.Wks.,  Richmond,  Va. 

BOILER  TOOLS. 

Richard  Dudgeon,  New  York. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia.  Pa. 
Tyler  Tube  &  Pipe  Co  ,  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland,  O. 
Manning.  Maxwell  &  Moore.  New  York. 
National  Machinerv  Co..  Tiffin.  O 
Webster  &  Perks  Tool  Co  ,  Springfield,  O. 

BOOKS. 

American  Industrial  Pub.  Co..  Bridgeport,  Ct 

Audel  &  Co.,  New  Y'ork. 

Griffin  &  Winters,  Chicaeo.  111. 

H.  C.  Baird  &  Co..  Philadelphia,  Pa. 

BORING  MACHINES. 

Bement,  Miles  &  Co..  Philadelphia,  Pa. 
Hill,  Clarke  &  Co..  Boston.  Mass 
Manning,  Maxwell  &  Moore.  New  York. 
NilesTool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS. 

Q.  &  C.  Co..  Chicago,  111. 
BRAKE  SHOES. 

Kamapo  Iron  Works,  Hillbu-n.  N.  Y. 
The  Sargent  Co.,  Chicago,  111. 

(Continued on  fage  ./:. 


EVERY  FALLS  HOLLOW 
STAYBOLT  IS 


J\  Detective 

and 

Selflnspector 


We  should  like  to  send  tables  of  test 

of  our  Stay  Bolt  Iron — a  surprise 

awaits  you. 

Falls  Hollow 

Stay  Bolt  Co. 

Cuyahoga  Falls,  O. 


HAWKINS"  AIDS"  TO  ENGINEERS 

■  EXAniNATIONS,  with 

Questions  and  Answers. 
5)4  x  7H.  leather,  gilt  edge,  $3,  postpaid 
Send  for  Descriptive  Catalogue  of  thU 
and  other  Engineers'  Books. 

THEO.     Al'lU.l.     &    CO., 

63  Fifth  Avenue,  cor.  13th  Street,  X.  Y. 


c 


raveling  in 
Private  Cars. 


Traveling  in  a  private  ear  is  a  luxury  that 
may  now  be  enjoyed  by  anyone.  Any  person 
desiring  to  rent  a  private  car  for  any  special 
trip  the  coming  summer,  to  the  Pacific  Coast 
or  any  of  the  Eastern  or  Northern  resorts, 
can  do  so  by  applying  to  any  agent  of  the 
Ci  H.  &  D.  Railway,  or  by  letter  to  the  under- 
signed. These  cars  are  fitted  with  every  con- 
venience —  drawing  -  rooms,  sleeping  -  rooms, 
dining-rooms,  and  carry  a  full  crew  of  waiters 
and  cooks.  Where  a  party  of  ten  or  more  get 
together,  the  arrangement  is  as  economical  as 
first-class  hotel  accommodations. 

Parties  desiring  to  go  to  Chicago  via  the 
C,  H.  &  D.  can  enjoy  all  the  convenience  of 
a  private  car  by  simply  paying  for  their  rail- 
way ticket  at  the  usual  rate,  and  .$2  a  berth 
for  sleeping  car.  The  compartment  sleeping 
cars  on  the  C,  H.  &  D.  are  arranged  In  sepa- 
rate rooms,  each  room  containing  two  beds, 
a  washstnnd,  drinking  water  and  every  ap- 
pliance for  the  toilet.  If  desired,  one,  two  or 
even  five  of  these  rooms  can  be  opened  Into 
each  other  en  suite,  but  secluded  from  the  rest 
of  the  car.  The  luxury  of  these  cars  can  only 
be  appreciated  by  personal  experience.  D.  G. 
Edwards,  Passenger  Traffic  Manager,  Cin- 
cinnati, Hamilton  &  Dayton  Railway,  Cin- 
cinnati, O. 


PRYIBIL'S   COLUMN. 


NEW 
IMPROVED  BUZZ  PLANER. 


A  very  excellent  improvement  on  this  ma- 
chine is  the  hand  lever,  as  shown  in  cut,  by 
which  means  the  table  can  be  set  instantane- 
ously to  take  any  thickness  of  cut  required  to 
one-half  inch,  thereby  saving  a  large  amount 
of  time  and  wearing  of  knives,  as  would  not 
be  the  case  where  the  table  was  adjusted  by 
means  of  a  hand  ■wheel  or  screw.  Lumber 
having  large  wind,  or  very  crooked,  required 
to  be  planed  three  or  four  times  before  a  smooth 
surface  is  obtained,  where  with  this  machine 
by  means  of  the  lever,  the  table  can  be  set  to 
take  one  rough  cut  and  then  set  to  take  one 
finishing  cut. 

Machine  can  be  used  for  beveling,  squaring, 
smoothing,  tonguing,  grooving  and  mould- 
ing. Cutter-head  is  provided  with  I  slots. 
Table  can  be  set  to  plane  slightly  hollow,  so 
that  when  work  is  glued  up,  it  will  be  extra 
tight  at  the  ends  and  less  liable  to  open. 
Made  in  four  sizes,  viz. :  9*,  14',  18'  and  26". 
The  14",  18"  and  26'  machines  have  a  bed  8' 
long;  cutter-head  making  6,000,  5,500  and 
5,000  revolutions  respectively. 


ADJUSTABLE  SQUARE  AND 
BEVEL  BAND  SAW. 

Saw  can  be  inclined  from  0  to  45  degrees 
by  turning  a  single  handwheel.  Parts  remain 
locked  in  any  position.  Clamping  unnecessary. 
VARYING  BEVEL  can  be  produced  while 
work  is  being  sawn. 

PPRVIRII       512-524  West  41st  Street, 
.   m  I  IDIL,  NIW  YORK  CITY. 


FOSTER 
FOSTER 
FOSTER 
FOSTER 


Pressure  Regulators. 
Reducing  Valves. 

Air  Brake  » 

Pump  Governors. 
Inside  Boiler  Checks. 


FOSTER  ENGINEERING  CO., 

NEWARK,  N.J. 


A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  Company, 

World    Building,    New    Tork. 
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Bradley 

Power  Hammer 

Made  In  Helve.  Upright  Helve  and  Uptight  Strap  Styles.     I  6  to  500  lb.  Heads. 

gli&SSa      THE  BRADLEY  COMPANY,  SYRACUSE,  N.Y. 


Advantages  of 
The  Moran  Nexible 
Joint  ........ 

for  a  Steam  Heating  Connection 
Between  Fngioe  and  Tender. 


Sectional  view  of 
Standard   Railroad 
Joint,  Showing  Auto. 
Gravity  Relief  trap. 


All  metal  connection.  Absolutely  flexible. 
Positively  steam-tight  under  any  pressure. 
Indestructible  short  of  a  wreck.  No  de- 
lays. No  repairs,  first  cost,  only  cost. 
Steam,  oil,  hot  ashes  or  dirt  do  not 
affect  its  life. 

Moran   Flexible   Steam   Joint   Co. 

INC. 
Henry  II.  Frankel,  Pres. 

Louisville,  Kv.,    -     U.  S.  A. 


■ 
■  • 


Locomotive 

BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


^T, 


Quality  Unsurpassed. 

Plates  up  to  118  inches  in  width. 

SHOENBERGER  STEEL  CO. 

PITTSBURGH,  PA. 


THE  SAR 

OLD  COLONY  BLD'G 


CASTINGS 


COMPANY 


CHICAGO  ILL 

ST.  LOU  IS, 

CINCINNATI. 

SAN  FRANCISCO 
ST. PAUL, 
TACOMA. 

PORTLAND. 

RAKE? 
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BUYERS„FINOING  .LIST     I  ontinutd, 
BRASS  CASTINGS. 

Aja       i  I'-' 

Paul  B.  K. ■<  ires,  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

i  lould  '  oupli  i  Co.,  Buffalo,  N,  Y. 
BULLDOZERS 

una,  wini.  I 
CALIPERS. 

I   Stevens  Arm 

.1: 

CARS 

I   (,    Brill  i  o    Philadelphia 

Ive  &  Machine  Co.    Mica,  O. 

CAR  COUPLERS. 

Gould  Coupl.  I     ffalo,  N.  Y. 

r.atr.iin-  Steel  Co,    PI  lla  lelphia   Pa 

onway  *  Torley  Co.,  Pittsburg,  Pa. 
National  Malleab  i  hicago.  in. 

Samx  Automatic  Coupler  Co..  Denver,  I 
Smillie  Coupler  &  Mfg  t  •■-,  Newark.  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co..  Troy,  N.  Y. 

CAR  DOOR  FASTENERS. 

Nat al  M  '  hicago,  111. 

CAR  FORGINGS. 

Dickson  M£g   Co.,  Si  ranton.  I  a. 
CARS,  FREIGHT. 

All:, .. ii  Mfg.  I      .  Philadelphia,  Pa 
CAR  HEATING. 

William  C.  Kaker.  New  York. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE. 

N.  Y.  Belting  &  Packing  Co..  New  York. 
CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co..  New  York. 

CAR  ROOFING. 

Drake  &  Weirs,  Clevelai 

Standard  Paint  Co.,  New  York. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicaro, 

111. 
M.  C.  Hammett,  Troy.  N    Y. 

CAR  WHEELS. 

Ramapo  Wheel  &  Foundry  Co..  Ramapo.  N.Y. 
Standard  Steel  Works,  Philadelphia.  Pa. 

CAR  WHEEL  BORERS. 

Manning.  Maxwell  A  Moore.  New  York. 

CASTINGS,  STEEL. 

Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Sargent  Co..  Chicago,  111. 

CATTLE  GUARDS 

Q.  &  C.  Co.,  Chicago.  111. 

CHANNELERS. 

Ingersoll-Sergeant  Drill  Co..  New  York. 

CHIME  WHISTLES. 

Crosbyj  Steam  Gage  A    Valve    Co.,   Boston, 

Mass. 
Star  Brass  Mfg.  Co..  Boston,  Mass. 

CHUCKS.  ,     , 

Morse  Twist  Drill  A  Men.  Co.,  New  Bedford. 
Mass. 

COAL  CUTTERS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia.  Pa 

COMPRESSED  AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia.  Pa, 
COMPRESSED  AIR  TOOLS. 

C.  H.  Haeseler  &  Co.,  Philadelphia,  Pa. 

CONVEYORS. 

Link  Belt  Engineering  Co..  Philadelphia.  Pa. 

COUNTERS,  ENGINE. 

Crosby   Steam   Gage  A    Valve    Co..   Boston. 
Mass 
COUNTING  MACHINES. 

Felt  &  Tarrant  Mfg.  Co..  Chicago,  Hi. 

CUTTTNC-OFF  MACHINES. 

Armstrong  Mfg  Co  .  Bridgeport,  Conn. 
Newton  Mach  Toot  Works.  Philadelphia.  Pa. 

CRANES.  .      Tr    , 

Manning.  Maxwell  &  Moore.  New  York. 
\Ym    Sellers  A  Co  .  Philadelphia.  Pa. 
R.  D    Wood  &  Co..  Philadelphia.  Pa. 

CRANK  PINS. 

Cambria  Iron  Co..  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 

CUTTING  ATTACHMENT. 

Cincinnati  Milling  Mch.  Co  .Cincinnati.  0 
iContinued  oh   ' 
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CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 
CYLINDER    BORING     AND    FACING 
MACHINES. 

Pedrick  .t  Aver  Co.,  Philadelphia,  Pa. 
DIES,  SCREW  CUTTING. 

John  M    Rogers  Boat.  Gage  &  Drill   Works, 
'  ■  I    icester  L'itv.  N.I. 

DRAFT  ARM. 

Gould  Coupler  C<>..  New  York. 

DRAW  BAR  ATTACHMENT. 

l'.utler  Draw  Bar  Attachment  Co.,  Cleveland, 

1 1 

DRILLING  MACHINES 

W   P.  *  John  Barnes  Co..  Rockford  111. 
Bement,  Miles  .«.-  Co..  Philadelphia.  Pa. 
Chicago  Pneumatic  Tool  Co.,  Chicago.  III. 
C   H    Haeseler  &  Co  .  Philadelphia,  Pa. 

Hill.  Clarke  &  Co..  Boston,  Mass. 
Davis  &  Eean  Mch   Tool  Co.,  Cincinnati.  0. 
Lodge  &  Shipley  Mch  Tool  Co  .  Cincinnati,  O. 
Manning.  Maxwell  ,£  Moore.  New  York. 
NilesTool  Works  Co.,  Hamilton   O. 
Pratt  &  Whitney  Co,  Hartford  Conn. 
Prentice  Bros.,  Wor  ester.  Mass. 
Prentiss  Tool  &  Supply  Co  ,  New  York. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

DYNAMOS. 

(ieneral  Electric  Co  ,  New  York. 

ELECTRIC  LIGHTING    AND  POWER 
APPARATUS. 

General  Electric  Co  .  New  York. 
WestinghouseElec.  &  Mfg.  Co.,  Pittsburg.  I'a 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works.  Philadelphia, Pa, 

ELECTRIC  SUPPLIES. 

General  Electric  Co..  New  York 

EMERY  GRINDERS,  TOOL. 

W    F.  &  John  Barnes  Co..  Rockford.  111. 

EMERY  WHEELS. 

Diamond  Machine  Co.,  Providence.  R.  1. 

ENGINES. 

Dickson  Mfg.  Co..  Scranton.  I'a. 

FILES  AND  RASPS. 

Arcade  File  Works,  New  \',,rk 
Armstrong  Bros   Tool  Co..  Chicago,  111. 
Nicholson  File  Co.,  Providence,  R.  1. 
FIRE  BRICK. 

Garden  Citv  Sand  Co..  Chicago.  111. 

FIRE  HOSE. 

Boston  Belting  Co.,  B  ston.  Mass 
FLANGES. 

Latrobe  Steel  Co  ,  Philadelphia,  Pa 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co..  Philadelphia.  Pa. 

FLEXIBLE  STEAM  JOINT. 

Moran  Flexible  Steam  J  oint  Co.. Louisville,  K  v. 

FLUES,  IRON. 

Tyler  Tube  &  Pipe  Co..  Washington.  Pa 

FORGES. 

The  Bradley  Co..  Syracuse.  X.  Y. 

FORGING  MACHINERY. 

Acme  Machinery  Co..  Cleveland,  O. 

FORGINGS. 

Bethlehem  Iron  Co.,  So  Bethlehem,  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Richmond  Loco.  &  Mch.  Wks„  Richmond   Va 

GAGES. 

John  M   Rogers  Boat.  Gage  *  Drill  Works, 

Gloucester  City   N.  I. 
Crosby  Steam    Gage  i  Valve    Co.,  Boston. 

Mass. 
J.  Stevens  Arms  &  Tool  Co  .  Chieopee  Falls, 

Mass 

GASKETS  AND  RINGS. 

Boston  Belting  Co  .  Boston,  Mass 

GEAR  CUTTERS. 

Gould  &  Eberhardt.  Newark    \     I 
Hill   Clarke*  Co.,  Boston   Mass' 

GRAPHITE. 

Jos.  Dixon  Crucible  Co..  Jersey  City   N   J 

GRINDING  MACHINERY.' 

Cincinnati  Milling  Mch.  Co..  Cincinnati.'O 
Diamond  Machine  Co.,  Providence,  R    I ' 
Hill   Clarke  &  Co..  Boston,  Mass  ' 
Webster  &  Perks  Tool  Co..  Springfield. Mil 

HAMMERS. 

Bement,  Miles  &  Co,  Philadelphia.  I'a 
Bradley  Co.,  The.  Syracuse,  N,  Y 
Hill.  Clarke  &  Co.,  Boston.  Mass. 
Richard  Dudgeon,  New  York- 
Long  &  AUstatter  Co.,  Hamilton,  O. 
W  ilhams.  White  &  Co..  Moline.  Ill 

{Continued  on  page  47q,) 


THE  STA\DARD  STEEL  WORKS, 

PHILADELPHIA. 

TIRES 

Wrought    Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

REPRESENTATIVES. 

CHICAGO  OHICE.:  1217  Monddnock  Building. 

ST.  LOUIS :  C.  A.  THOMSON.  615  North  Fourth  Street. 


_ ^  BOSTON:  W.  t.  CLARK,  8  Oliver  Street. 


the  BETHLEHEM  IRON  CO. 

WORKS  AND  PRINCIPAL  OFFICE,  SOUTH  BETHLEHEM  PA. 

Rails,  Billets,  muck  Bars, 

Forgings  of  all  descriptions,  either  solid 
or  hollow,  made  from  Fluid-Compressed, 
Hydraulic-Forged  Open  Hearth  Steel.^6^ 

Plates  For  All  Purposes. 

New  York  Office :  100  BROADWAY.         Philadelphia  Office :  421  CHESTNUT  ST. 
Chicago  Office :  MARQUETTE  BUILDING. 


PHILADELPHIA,   PA. 

LABOR-SAVING  TOOLS  for  LOCOMOTIVE  SHOPS 


CRANES. 

PLANERS, 

TOOL  GRINDERS, 

BORING  AND  TURNING 
MILLS, 

URIVING  WHEEL  LATHES. 

VERTICAL,  HORIZONTAL 
DRILL  PRESSES. 

LOCOMOTIVE  TURN- 
TABLES, 

MILLING  MACHINES, 

STEAM  HAMMERS, 

AXLE  LATHES. 

CRANES. 

Injectors  tor  Locomotives. 


Arithmetical 

Problems  BOlJed  ' 'a| ";"> 

and  accurately 
by  the  Comptometer.  Saves  60 
per  cent,  oi  time  and  entirely 
relieves  nervous  and    mental 

strain.  Adapted  to  ull  cummer 
clalandsclt-nt  irk  ('(imputation. 
Every  office  should  have  one. 

WRITE  Fon  PAMPHLET. 

Felt  i  Tarrant  Mfg.  Co..  Chicago, 


OCTAVIUS  KNIGHT, 

Patent  Expert, 

37  LIBERTY  ST.,    NEW  YORK. 

Forty  Years*  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 
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'""T'HIS    machine  was    made  to 

■*■  do  work,  and  it  will  do  it.  /^Jm\//\\\  . 
The  bed  and  column  are  rigid.  The  v^Sf'*' 
fits  are  as  perfect  as 
can  be  made.  If  any- 
one wants  a  Surface 
Grinder  here  is  just 
the  thing.  We  never 
had  a  complaint  from 
a  buyer  of  one  of 
these  Grinders. 

Diamond  Machine  Company, 

Providence,  R.  L,  and  Chicago,  111. 


LosimiV  AOKNTS,  CHAS.  CHUKCHILI.  &  CO.,  Limited. 
Beri.ii  Aciests,  SCHTTCHARDT  .*  BCHTTTTE. 


Paris  Aoents.  FENWICK  PBEHES. 

CoPENHAaBH  A'lHNT.  V.  LOWENER. 


NEWTON    , 

PATENT                                 A 

Duplex  Milling  Machines,     ^S/k 

Built  In  Eight  Sizes 
to  mill  any  length. 

NEWTON    MACHINE    TOOL    WORKS,       ^™^ 
PHILADELPHIA. 

f^ttp^^*^' 

THE  STEEL  TIRED  WHEEL  GO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD     SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE     SOLICITED. 

BOLT,  NUT 

and  SPECIAL  MACHINERY. 

* 

Complete  Outfits  of  this  Class  of  Took  for 

R.  R.,  Car  and  Locomotive  Shops  a  Specialty. 

Send  for  Illustrated  Catalogue  '  B.' 


The  National   Machinery  Co., 
tiffin,  o.,  u.  s.  a. 


fc%»»W%V**»W. 


BIKERS'  FINDING   LIST 

HEATING  SYSTEM,  FAN. 

Buffalo  Porj 
HOISTS,  PNEUMATIC 
■   i 

Chicago  P  i  III. 

Pedi  r  Co    Philadelphia,  Pa 

HOLLOW  STAYBOLT  IRON. 

Hollow  Staybolt  Co.,  Cuyahoga  Pall*.  O. 

HYDRAULIC  JACKS. 

Richard  Dudgeon,  Hew  Vork. 

The  Watson-Stillinan  Co.,  New  York. 

HYDRAULIC  TOOLS. 

k   |j  \v I  &  Co,  Philadelphia,  P« 

INDEX  CUTTERS. 

Cincinnati  Milling  Co.,  Cincinnati 

INDICATORS. 

i  r.shv  >teamGage&  ValvcCo..  Boston. Mas*. 

INJECTORS. 

LnnLenheimer  Co  .  Cincinnati,  O. 

Nathan  Mfg.  Co.,  New  York. 

Wm  Sellers  &  Co.,   Philadelphia  Pa. 

INSULATING  PAPERS. 

Standard  Paint  Co.,  New  York. 
JACKS. 

Watson  A  Stlllman,  New  York 

JACK  SCREWS. 

Chapman  Ja<  k  <',, .  Cleveland,  O. 
JEWELRY. 

S   N.  Clarkaon  &  Co.,  Chicago,  111 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castini  igo.Ill. 

LAGGINGS  FOR  LOCOMOTIVES 

Carey  Mfg.  Co.,  Philip,  Lockland,  (J. 
H    W.  Johns  Mfg.  Co..  New  York. 
Keasbev  &  Mattison  Co  .  Ambler.  Pa 

LATHES.  „     „    , '      .  T11 

\V    F  &  John  Barnes  Co..  Rockford.  III. 
Bement,  Miles  &  Co..  Philadelphia.  Pa 
Davis  &  Kgan  Mch   Tool  Co..  Cincinnati.  f> 
Diamond  Machine  Co..  Providence.  R.  1 
Fifield  Tool  Co  .  Lowell.  Mass. 
Hill.  Clarke  &  Co..  Boston.  Mass. 
lones  &  Lamson  Machine  Co.,  Springfield.  \  t. 
1  odge&ShiplevMch.  Tool  Co  .  Cincinnati.  O. 
Manning,  Maxwell  &  Moore.  New  Yons. 
Niles  Tool  Works  Co,  Hamilton,  <> 
Pratt  &  Whitnev  Co.,  Hartford.  Conn. 
Prentice  Bros..  Worcester,  Mass. 
Prentiss  Tool  &  Supply  Co..  New  York 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works.  Dunkirk.  N .  \ 

LOCOMOTIVES. 

Baldwin  Locomotive  Works.  Philadelphia.  Pa 
Brooks  Locomotive  Works.  Dunkirk.  N .  Y. 
Cooke  Loco.  &  Machine  Co..  Paterson.  N.J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Pittsburg  Locomotive  Works.  Pittsburg.  I  a. 
H.  K    Porter  &  Co..  Pittsburg.  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond,\  a. 
Rogers  Locomotive  Works.  Paterson,  N.  J. 
Schenectady  Loco.  Wrks.,  Schenectady.  NY 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit  Mich. 
l.unkenheimer  Co..  Cincinnati.  O. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd.    Franklin.  Pa. 
Leonard  &  Ellis.  New  York 
Signal  Oil  Works.  Franklin.  Pa 

MACHINE  TOOLS 

Davis  ,t  Egan  Mch  Tool  Co..  Cincinnati.  O. 
Newton  Machine  Tool  Co..  Philadelphia.  Pa 
William  Sellers  &  Co..  Inc..  Philadelphia.  Pa. 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk.  N.  Y. 
McConway  A  Torlev  Co.,  Pittsburg,  Pa. 
S    T.  Meeker,  Newark,  X   J. 
National  Malleable  Castings  Co.,  Chicago.  III. 

MATS,  MATTING,  ETC. 

Boston  Belting  Co..  Boston.  Mass 

MEASURING  MACHINES. 

John  M.  Rogers  Boat.  Gage  &  Drill  W  orks. 

Gloucester  Citv.  N.  J 

METAL  POLISH. 

G.  W.  Hoffman.  Indianapolis.  Ind. 

METAL  SAWING  MACHINES. 

Armstrong  Mfe.  Co  .  Bridgeport,  Conn. 
Q.  &  C.  Co..  Chicago.  111. 

MILLING  ATTACHMENT.  VERTICAL 

Cincinnati  Milling  Mch.  Co..  Cincinnati.  O. 

MILLING  CUTTERS. 

Morse  Twist  Drill  &  Mch.  Co..  New  Bedford, 
Mass 

(Gmtinut 
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BUYERS'  FINDING  LIST— Continued. 

MILLING  MACHINES. 

Berne  ■      Mill  %&  Co..  Philadelphia,  Pa. 
i  inuiunati  Milling  Mch.  C"..  <  incinnati,  <>. 
Davis  &  Egao  Mch    roolCo..  Cincinnuti,  0 
Hill   Clarke  &  Co.    Boston    M.i-.s 
Newton  -Machine  Tool  Works,  PhUa.,  Ha.; 

MILLS,  ADJUSTABLE. 

.v  Whitney  Co  .  Hartford,  Conn. 
PrentibS  Tool  ,v  Sup    lj  I  o.,  New  York. 

MINING  MACHINERY. 

Dickson  Mfsr.  Co    Scranr.on.iPa 
MODEL  LOCOMOTIVES. 

i  »lney,  i",   h  ,  Brooklyn,  .v  Y. 
MOLDING  MACHINES. 

Tabor  Mfg.  Co..  New  Ymk  City. 

MOTORS. 

General  Electric  Co„  New  York. 
MUFFLER  POP  SAFETY  VALVES. 
Coale  Muffler  .V-  Safety  Valve  Co.,  Baltimore. 

Crosby  Steam  Gage  &  ValveCo  .Boston. Mass. 
NUT  TAPPING  MACHINERY. 
Acme  Machinery  Co..  Cleveland.  O. 
National  Machinery  Co.,  Tiffin  o 

OIL  CUPS. 

Nathan  SJfg    Co.,  New  York. 

OVER  CLOTHES. 

H.  S.  Peters.  Dover.  N.  J. 

PACKING. 

Boston  Belting  Co..  Boston,  Mass. 

Gould  Packing  Co..  East  Cambridge.  Mass. 

X    V.  Belting  &  Packing  Co..  New  York. 

Peerless  Rubber  .Mfg.  Co.,  New  York 

U.  S.  Metallic  Packinsr  Co..  Philadelphia,  Pa. 

PAINTS  PRESERVATIVE. 

Standard  Paint  Co  ,  New  York. 

PATENTS. 

O.  Knight.  New  York. 

Munn  &  Co..  New  York. 

Henry  F.  N'oves.  New  York. 

John  Weddefburn  &  Co..  Washington,  D.  C. 

George  P.  Whittlesey,  Washington.  D.  C. 

PATTERN  MAKERS  MACHINERY. 

Whitney.  Baxter  D.,  Winchenuon,  Mass. 

PERFORATED  METAL. 

Harrington  &  King  Perforating  Co.,  Chicago, 
111. 

PHOTOGRAPHS. 

F.  Moore,  London.  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co  .  Philip.  Lockland.  O. 
Keasbey  &  Mattiscn  Co..  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders'  Sons,  Yonkers,  N,  Y. 

PIPE    THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 
Bignall  &  KeeierMfg.  Co.,  Edwardsville,  111 
Hill.  Clarke  &  Co  .  Boston.  Mass. 
D.  Saunders'  Sons,  Yonkers,  N   Y. 

PISTOLS. 

J.  Stevens  Arms  &  Tool  Co.,  Chieouee  Fall? 

Mass.  * 

PISTON  RODS. 

Cambria  Iron  Co..  Philadelphia.  Pa. 

B.  M   Jones*  Co.,  Boston,  Mass. 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa." 
Davis  &  Egan  Mch.  Tool  Co..  Cincinnati,  (). 
Hill.  (  larke  /*  Co  .  Boston.  Mass 
Niles  Tool  Works  Co.  Hamilton.  O. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 
Prentiss  Tool  &  Supply  Co  ,  New  York. 
Whitney,  Baxter  D  ,  Winchendon,  Mass. 

PLATFORMS. 

Gould  Coupler  Co.,  Buffalo.  N    Y 

PNEUMATIC  TOOLS 

Chicago  Pneumatic  Tool  Co..  Chicago.  111. 

C.  H.  Haeseler&  Co..  Philadelphia  Pa. 
U.  S.  .Metallic Packing  Co..  Philadelphia. 

POLISHING  WHEELS. 

Diamond  Machine  Co.  Providence,  R.  I. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co..  Boston.  Mass. 

le  Muffler  &  Safetv  Valve  Co.,  Baltimore 
Kid. 
Crosbv  Steam  Gage  &  Valve  Co., Boston  Mass 
Star  Brass  Mfg   Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  .v.  Aver  Co.,  Philadelphia.  Pa. 

PRESSES.  HYDRAULIC. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Watson  &  Stillman  Co.,  New  York 


(Continued  on  fagt  ri 


J.  G.  BRILL  Company... 

Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT  in   Passenger   Car   Trucks   made 
IN   25  YEARS. 


Our  New  Truck 
No.  27 


takes    CURVES    EASIER 

THAN  ANY  TRUCK 

EVER    BUILT. 


We  are  making  strong  assertions  in  regard  to  these  Trucks,  but  we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 


[Trade  Mark] 


-•*>+>*->• 


Makers  of  Justice  Hammers,  Automatic  Coal 
Chutes  for  Coaling  Locomotives,  Bulldozers, 
Drop  Hammers,  Steam  Hammers,  Punches 
and  Shears,  Eyebolt  Machines,  Taper  Rolling 
Machines. 


3 

6 

t 


Williams,  White  &  Company, 

Moline,  III.,  t.  S.  A. 

A«*^li      R  jrc     Bent  and  Drilled 

Al  til      Ddl9    from  Guaranteed  Iron. 

Send  for  actual  Tests  of  this  Iron. 

Car  Forgings. 


•■<*<»<»•- 


-•OOC^» 


TAYLOR 


BEST 
YORKSHIRE 


STAY60LT  IRON 


Axles,  Piston  Rods,  Crank  Pins  and  Ferglnga  of  all 
Descriptions,  used  by  Loading  Rallroada> 


R.MUSHET'S 


SPECIAL  and 
TITANIC 


STEELS 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.   M.    JONES   &   CO., 

BOSTON,  11  and  13  01i?er  Street.       New  York,  143  Liberty 

BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping  Cars 
over  the  New  York  Central  &  Hudson  River,  Lake  Shore  & 
Michigan  Southern,  Michigan  Central  and  "Big  Four" 
R.    R'ds. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  t^me-tables  and  reservation  of  berths  applv  to 

A.  S.  HANSON, 

Genera/  Passenger  Agent,  Boston,  Mass. 


PATENTS  • 

CEO.  P.  WHITTLESEY, 

Atlantic  Building,  WASHINGTON,  D.  C. 

RAILROAD  INVENTIONS  A  SPECIALTY. 


Wanted-An  Idea 


Who  can  think 
of  some  simple 
thlngto  patent? 
Protect  vnur  Ideas;  they  may  bring  you  wealth. 
Write  JOHN  WEDDERBCRN  &  CO.,  Patent  Attor- 
neys, Washington,  D.  C,  for  their  $1,800  prize  offer 
and  new  list  of  one  thousand  inventions  wanted. 
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ESTABLISHED    1884. 


S.  N.  Clarkson 

&  Co., 

WHOLESALE 
JEWELERS, 

103  State  St., 
Chicago,  111. 


Send  for  our  ne 
1897,  G8-pa 
Illustrated 
Cataloj  i 


Goods  sold  at  Wholesale  Prices. 

Goods  sent  C.  0.  D.  to  any  part  of  the  U.  S. 
with  the  privilege  of  examination. 

GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Engine,    Coach    and    Car    oil*, 

the  Standard  rubricating  Oils 

of  America* 

SAFETY.  SPEED  and  ECONOMY  ore  the  results  of 
the  use  of  Galena  Oils.  COLD  TEST,  10  to  15  BELOW 
ZERO.  These  oils  do  not  freeze  in  the  coldest  weather, 
while  thev  are  adaptable  to  the  hottest  climates. 

In  the  use  of  Galena  oils  there  Is  an  entire  freedom 
from  hot  boxes,  except  when  these  are  caused  by  me- 
chanical defects. 

The  adoption  of  Galena  Oils  as  standard  railway  lu 
brlcants  by  a  large  majority  of  the  leading  railways  of 
this  country  is  au  evidence  of  their  superiority,  while 
the  fact  that  the  same  roads  use  these  oils  to  day  that 
used  them  more  than  20  years  ago,  is  an  evidence  of 
their  uniformity  from  year  to  year  and  year  In  and  out. 

Galena  Oils  are  in  exclusive  use  upon  three  continu 
©us  lines  from  Boston  and  New  \  ork  to  the  Pacific 
coast,  and  upon  one  continuous  line  from  the  City  of 
Mexico  to  New  York,  thus  demonstrating  their  adapta- 
bility to  all  temperatures  and  climates.  Beiug  entirely 
tree  from  gum,  these  oils  are  not  affected  by  dust  and 
•and  as  other  oils  are. 

We  also  furnish  our  customers  SIBLEY'S  PERFEC- 
TION VALVE  OIL,  which  Is  also  used  exclusively  upon 
ft  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WOKKS,  Limited, 


Charles  Miller,  President. 
bcaoo  Branch  Office,  Franklin, 

Phoenix  Ball.lliig.  138  Jackson  St. 


Pa. 


U 


Big  Tour" 


THREE    CREAT    TRAINS. 

"KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  LOUIS,  INDIANAPOLIS,  CLEVELAND,  CINCINNATI. 
NEW  YORK  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 

BETWEEN 

CINCINNATI,  COLUMBUS.  CLEVELAND, 
NEW  YORK  and  BOSTON. 

»  WHITE  CITY  SPECIAL  " 

BETWFEN 

CINCINNATI,  INDIANAPOLIS  and  CHICAGO. 


E.  O.  McCormick, 

Pass.  Tmffi-  Kgr. 


The  Cameron 
Steam  Pump. 


D.  B.  Martin, 
en.  Pass.  A-  Tkt.  .It//. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   "Works, 

Foot  of  East  Twenty-third  Street, 

iend  for  Illustrated  Catalogue.         NEW  YORK. 


THE  PILGRIM.— HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  six 
cents  In  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent,  Chicago,  Milwaukee 
&  St.  Paul  Railway,  Old  Colony  Building 
Chicago,  III. 


THE  NORWALK  IRON  WORKS  CO., 

South  Nonvalk,  Conn. 

Makers  of    Air  and  Gas  Compressors 
l  or  All  Purposes. 


NO   FOR   CATA 


A.  W.  JOHNSTON,  General  Superintendent. 


CLEVELAND 


B.  E.  HORNER,  General  Passenger  Agent. 


BUYERS'  FINDING   LIST     Continued. 

PUMPS,  STEAM. 

A.  S    I  York. 

PUMPS. 

■■■if  .It..        I    o        \!  ;!  m 

Wis 

PUNCHING     AND     SHEARING     MA- 
CHINERY. 

hies  ft  Co.,  Philadelphia   Pa 
I. on;'  a   \  .  Hamiltni 

K    I).  Wood  '•   I  o    Philadelphia.  Pa 
Richard  Dudgeon,  New  York. 

RAIL  BENDERS. 

Watson  a  Stillman  Co.,  '■■      '•  ork 
RAILS,  STEEL. 

Bethl  : 

RAI     PUNCHES. 

■I  a  Stillman  <    i    N'cw  York. 
RAILWAY  FENCES. 

Page  Woven  Wire  Pence  Co.,  Adrian.  Mich. 

REAMERS. 

Drill  Co.,  Cleveland.  O, 

.VIor»e  Twist   Drill  &  Machine  Co..  New  Bed 

ford,  Mass 
John  M.  Roger*  Boat    Gage  &  Drill   Works. 
V.  J. 

REGULATORS. 

Poalei  Engineering  Co  .  Newark,  N    1. 

RIFLES. 

I.  Stevens  Arms  A   Tool  Co..  Chicopce  Falls, 

.Mas-. 

RIVETING  MACHINES. 

Bement,  Mill  -  t  '        PI  ladelphia  l'a 
ROCK  DRILLS. 

Ingersoll  Sergeant  Drill  Co.,  New  Y'.rk. 
Rand  Drill  Co  ,  New  York. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York. 

RUBBER  HOSE. 

Boston  Belling  Co.,  Boston,  Mass. 
Peerless  Rubber  Mfg  Co..  New  York. 

SAND  MOULDING. 

Garden  Citv  Sand  Co.,  Chi;ago.  III. 

SANDING  APPARATUS. 

Henry  L.  Leach.  North  Cambridge,  Mass. 

Sherburne  &  Co..  Boston.  Mass 

U.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

SAVOGRAN. 

India  Alkali  Works.  Boston.  Mass. 

SAW  FILING  MACHINES. 

P.  Prvibil.  New  York. 

SAWS,  HACK. 

Armstrong  Bros  Tool  Co..  Chicago,  III. 

SCHOOLS. 

International  Correspondence  Schools.  Scran- 
ton.  Pa 
Purdue  University,  La  Fayette.  Ind. 

SCREW  PRESSES. 

W    F.  A  John  Barnes  Co.,  Rockford.  111. 

SHAPERS. 

Bement.  Miles  &  Co..  Philadelphia.  Pa. 
Davis  &  Egan  Mch.  Tool  Co..  Cincinnati.  O. 
Gould  A  Eberhardt.  Newark.  N.  J. 
Hill.  Clarke  A  Co..  Boston.  Mass. 
Pratt  &  Whitnev  Co..  Harttord,  Conn 
Prentiss  Tool  A  Supply  Co..  New  Y   rk 

SLOTTERS. 

Bement.  Miles  A  Co  .  Philadelphia.  Pa. 
Davis  &  Et;an  Mch.  Tool  Co.,  Cincinnati.  O. 

SPACING  TABLES. 

Long  A  Allstatter  Co..  Hamilton,  O. 

SPARK  ARRESTER  PLATE. 

Harrington  A-  King  Perforating  Co..  Chicago, 

111. 
Hendrick  Mfg.  Co..  Carbondale.  Pa. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg.  Pa. 

STAMPS,  STEEL. 

F.  A.  Sackmann.  Cleveland.  O. 

STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co..  Cuyahoga  Falls  O. 

STAYBOLT  TAPS. 

S.  W   Card  Mfg.  Co..  Mansfield.  Mass. 

STEAM  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 
Utica  Steam  Gage  Co..  L'tica.  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co..  Boston.  Mass. 

N\  Y.  Belting  &  Packing  Co..  New  York 


i  Continued  on 
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BUYERS*  FINDING  LIST— Continued. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 
Carbon  Steel  Co..  Pittsburg,  Pa. 
B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son,  New  Yorki. 
Latrobe  Steel  Co  .  Latrobe,  Pa. 
ShoenbcrRer  Steel  Co.,  Pittsburg.  Pa. 

STEEL  TIRED  WHEELS. 

BfcKee,  Fuller  &  Co.,  Catasauqua,  Pa. 
Ramapo  Wheel  &  Foundry  Co..  Ramapo,  N.Y. 
Standard  Steel  Works.  Philadelphia,  Pa. 
Steel  Tired  Wheel  Co.,  New  York. 

STEEL  TIRES. 

Latrobe  Steel  Works.  Latrobe,  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works,  Philadelphia,  Pa. 

STOCKS  AND  DIES. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 
STREET   RAILWAY  SUPPLIES. 

J.  <..  Brill  Co.,  Philadelphia.  Pa. 

SWITCHES 

Ramapo  Iron  Works,  Hillbum.  N.  Y. 
TANKS. 

Richmond  Loco.  &  Meh.  Wks.,  Richmond,  \'a 

TAPS  AND  DIES. 

Armstrong:  Bros.  Tool  Co..  Chicago.  111. 
rt.  V.  Card  Mfg.  Co.,  Mansrield.  Mass. 

TESTERS,  GAGE. 

Crosby    Steam    li.t^.     a     Valve    Co..    Boston. 
Mass. 

TIE  PLATES. 

y.  &  C.  Co.,  Chicago,  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

TOOLS,  FINE  MECHANICAL. 

J.  Stevens  Arms&  Tool  Co..  Chicopee  Falls 
Mass. 

TRUCK  FRAMES,  STEEL. 

Fox  Solid  Pressed  Steel  Co..  Chicago,  111. 

TRUCKS. 

I    G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iron  Co.,  Cleveland.  O 

TURRET  LATHES. 

Davis  £  Bgau  Mch   Tool  Co..  Cincinnati.  (J. 

Hill.  Clarke  *  Co.,  Boston.  Mass. 

Jones  &  Lamson.  Springfield,  Vt. 

Lodge  A  Shipley  Mch.  Tool  Co..  Cincinnati.  O. 

Pratt  &  Whitney  Mfg.  Co.,  Hartford  Conn. 

TWIST  DRILLS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 
Cleveland  Twist  Drill  Co..  Cleveland  O 
Morse  Twist  Drill  &  Mch,  Co  ,  New  Bedford, 

Mas, 

VALVES. 

Boston  Belting  Co..  Boston,  Mass. 
fenkins  Bros..  New  York. 
Lunkenheimer  Co.,  Cincinnati,  O. 

VALVES,  REDUCING. 

Mason  Regulator  Co..  Boston,  Mass. 
Ross  Valve  Co..  Troy.  N   Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Aver  Co.,  Philadelphia.  Pa. 

VARNISH. 

F.  C.  Revnolds,  New  York. 

VENTILATORS. 

Pancoast  Ventilator  Co.,  Philadelphia,  Pa. 

VESTIBULES. 

Gould  Coupler  Co  .  Buffalo   N   Y. 
McConwav  &  Torlev  Co..  Pittsburg.  Pa. 

VISES. 

Bignall  jfc  Kec-ler  Mfg.  Co  .  Edwardsville,  111 
WASHERS. 

Boston  Belting  Co..  Boston,  Mass. 

WATCHES 

Webb  C.  Ball  Co  ,  Cleveland.  O. 
S.  X.  Clarkson  &  Co.,  Chicago.  111. 

WATER  HOSE. 

N.  Y.  Belting  and  Packing  Co.,  New  York. 
Peerless  Rubber  Mfg.  Co..  New  York. 

WATERPROOF  FLOORING. 

Standard  Paint  C"  .  New  York. 

WHEEL  PRESSES. 

Watson  A  Stillman  Co.,  The.  New  York. 
Manning.  Maxwell  A  Moore,  New  York. 

WHISTLES. 

Crosby   Steam  Gage    .V   Valve   Co.,  Boston. 
Mass. 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co..  Adrian.  Mich 

WOOD  WORKING  MACHINERY. 

Pryibil,  P..  New  York. 

Whitney.  Baxter  D  ,  Winchendon,  Mass. 


LINK-BELT 


Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 


APPLIED    TO    THE     HANDLING    OP 

Coal  and  Ashes. 

is^-^^^Sr  IMonobar 

\fN    H^i  Coal   Conveyors 

^^^P  etc.,  etc. 

LINK-BELT  ENGINEERING  COIKIPY.. 

Nicetown,  Philadelphia. 

49  Dey  St.,  New  York. 

(CHICAGO,  LINK-BELT    MACHINERY  COMPANY.) 


Adjective:  ~ 
Objective: 
Promotive: 
Instructive: 


powerful 


economical. 


Peerless  Duplex 
Pipe  Threading 
Machinery. 

The  Bignall  & 
Keeler  Mfg.  Co., 
Box  "L," 
Edwardsville,  III. 


Catalogue  No.  13. 


|L 

J— 

. •  -.' . 

KMU 

sJ^0 

«^^!!jP 

The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  2  in. 
diameter  by  ^4  in.  long. 

♦ 

Jones  &  Lamson  Machine  Co. 

Springfield,  Vt,  I.  S.  A. 

Representative  for  (Jermanv,  Switzerland,  Austria-Hungary,  Russlt, 
Holland  and  Helgium  :  M.  KOYKMANN,  CharlottemUraase,  112, 
Dusaeldorf,  Germany. 

Enrlard:  HENRY  KEl.l.EY  &  CO.,  2«  Pall  Mill,  Manchester. 


C 


Improved  Pneumatic 


rack  Sanding  *  *  * 
^Apparatus 

For  Locomotives. 

HENRY  I.  LEACH.  176  HURON  AV.,  N.  CAMBRIDGE.  MASS. 


Hydraulic 

Riveters — fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
„„d  Accumulators. 

Matthews'  Fire  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden   High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


JT7IIE  screw    being 
L      lubricated    and 
protected,  the  Jack 
is  always  ready  foi 
instant  service.  Rail, 
road  men  appreciate 
the  importance  of 
having  Jacks  alway* 
in  good  working  con- 
dition.    Serious  de- 
lays frequently  occur 
in   getting   common 
Jacks  so  that  they  can  be  worked  when  suddenly 
■equired  in  train  service. 

Common  Jacks  are  frequently  destroyed  In  efforts 
to  make  them  work  quickly  after  the  screws  are 
let  with  rust  and  dirt.  This  consideration  alone 
makes  the  CHAPMAN  JACK  the  moat  economic* 
me  to  purohase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 

Cltt  Acme  fioist  Co. 


MAKE 

AIR  HOISTS 

Of  capacities  from  500  lbs. 
to  5  tons,  equipping  them 
with  the  Acme  Valve  by- 
means  of  which  the  speed 
of  lifting-  may  be  regulated, 
and  only  enough  air  be 
admitted  to  the  cylinder  to 
lift  the  load,  whether  it  be 
the  unloaded  piston  or  the 
full  capacity  of  the  hoist. 

Address  communica- 
t  i  o  n  s  regarding  air 
hoists  or  valves  to 

_I3LACME 

HOIST  CO. 


69  Maybury  Avenue, 


DETROIT,  MICH. 
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Shoot  Shoots 


STEVEN^ 


Price,  .S6.00 


Or  go  hunting  with  .1  Stevens 
"Favorite"  Rifle  and  be  happy 


/. 


The  "Favorite"  Rifle. 

This  model,  one  of  our  latest  produc- 
tions, is  adapted  to  light  shooting, 
such  as  target  practice.  It  combines 
all  the  features  that  go  to  make  a  per- 
fect rifle — symmetry,  accuracy,  safety, 
lightness,  and  is  low  in  cost.  We  have 
arranged   a  finely  illustrated    booklet, 

"  Practical   Pointers  for  those 
who  Shoot," 

giving  concise  information  concerning 
rifles,  shooting,  etc.,  and  the  rules 
which  govern  contests;  this*  comes 
with  the  catalogue. 

AAA 

J.  Stevens  Arms  &  Tool  Co. 

P.  O.  Box  62, 

Chicopee  Falls,  Mass.,  I).  S.  A. 

Makers  of   Modern  Mechanical  Tools  for  the 
best  Artisans. 


*  A  careful  perusal  of  these  two  books  might  operate 
to  our  mutual  advantage. 


N 


1 


Stevens 

No.  60. Price  SEso 
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®A  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


GIVE  THE   I1KKT  RESULTS  FOR  EVERY  VARIETY  OE  SERVICE. 

THOMAS     RROSSER    &    SON,     15   Gold   Street.    New   York. 

OLD    COLONY    BUILDING.    CHICAGO. 


ffi  SUGG-BSTIOH. 

When  you  want   something  reli- 
able 

Ask  for  tlie  "Utica"  Gauge. 


UTICA     STEAM     GAl'GE    CO., 

70-7S  FAYETTE  ST..  UTICA.  N.  Y. 


50    YEARS* 
EXPERIENCE. 


TRADE  KARK8, 
DESIGNS, 
COPYRICHTS  Sec. 
Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  invention  is 
probably  patentable.  Communications  strictly 
confidential.  Oldest  aceney  forsecunnK  patent* 
In  America.     We  have   a  Wasbint'tnu  office. 

Patents  taken  through   Munn  Jc  Co    receive 
special  notice  in  the 

SCIENTIFIC   AMERICAN, 

beautifully  Illustrated,  largest  circulation  of 
any  scientific  journal,  weekly,  terms  $3.00  a  year; 
$L50slx  mouths.  Specimen  copies  and  Hand 
Boos  os  Patents  eeut  free.    Address 

MUNN    Sl    CO  , 
361  Uroudnny,  New  York* 


COLUMBIA  BICYCLES 

1897  Models,  5  per  cent.  Nickel  Steel  Tubing, 
Standard  of  the  World,  have  no  equal,  $  I  O  O  . 

1896    COLUMBIAS 

MODELS  40,  41   and  44,  known  everywhere  and  have  no 

superior  except  the  1897  Columbias,        -  $75 

MODEL  42,  26-inch  WHEELS, 65 

Hartford  Bicycles 


PATTERNS  7  and  8  REDUCED  FROM      -        -      $75  to  $60 
PATTERNS  9     «  10  "  "  -      .-       60  "     55 

Equal  to  any  bicycles  made  except  Columbias. 
We  ask  experts  to  examine  them  piece  by  piece. 

OTHER  HARTFORDS,      -       -      $50,  $45,  $40. 

Some  Second-Hand  Bicycles  at  Bargains. 

POPE  MFG.  CO.,  Hartford,  Conn. 


J 

5 


I 

C 

5 

I 

J 
\ 


COLUMBIA     CATALOGUE    FREE     FROM     ANY     COLUMBIA 
DEALER  ;  BY   MAIL  FROM  US  FOR  ONE    2-CENT    STAMP. 


The  Dickson  Locomotive  Works, 

Scranton,  Pa. m 

Builders  of 

Locomotives  for  Standard  and  Narrow  Gauge  Railroads, 
Logging  and  Mining  Purposes.     Compressed  Air  Locomotives. 


New  York  Office:    100  Broadway. 

The  Dickson  Manufacturing  Company. 


C.  II.  ZEHNDER.  President. 
I.  F.  BOWtR.  Secretary  and  Treasurer. 
HI  COURfY  MIY.  General  Manager. 
J.  D.  CAMPBELL,  Manager. 
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P  &  B  •*  Ruberoid  <*  Car  <*  Roofing. 

DURABLE,  ELASTIC;  ACID,  ALKALI  AND  WATERPROOF. 

NO  PAPER.      WILL  NOT  TEAR  OR  SPLIT. 


PAINT  FOR  THE  PRESERVATION  OF  IRON  AND  WOOD  FROM  ACTIONS  OF 
COAL  GAS,  BRINE,  ETC.  WILL  KEEP  FLOORS  OF  CARS  PURE 
AND  SWEET.  jt  j.  J. 


The  Standard  Paint  Company, 

8  \  -83  John  Street, 

Chicago  Office,  189  Fifth  Avenue. New  York. 

%  The  Fourth  Annual  Report 


fa*  A 

<$•  ...  of  ihe  ...  A 

«f?  m  <*, 

>*> 
(#i 

«*»  ,t, 

I  Convention  I 

is   ready    for   delivery.      More   interesting    than    ever. 


«2F  . . .  oi  ine  . . . 

I  Railroad  Air  Brake  Men's 

Convention 


J  EMBOSSED  PAPER 50  CENTS.  j 

•f  LEATHER 75  2 


«f»  •"  •*  "*  £» 

<fc     Order  through  «*» 

t  Locomotive  Engineering,  256  Broadway,  N.  Y. 
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AIR  COMPRESSORS 

Straight  Line  Duplex,  Half  Duplex  and  Corliss 
Steam  and  Belt  Driven, 

For  Railroad  Shop  Use. 

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

¥  ¥ 


CLASS  "D,"  DUPLEX. 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


Rock  Drills. 

Channelers. 

Coal  Cutters. 

The  Pohle 
Air  Lift  Pump. 

Send  for  Catalogue. 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


CLASS  "F,"  STEAM  DRIVEN. 


Havemeyer 
Building:. 


THE 


INGERSOLL-SERGEANT 


DRILL 
CO. 


New  York 


City. 


CAREY'S  SECTIONAL  LAGGING. 


Any  block  can 

be  removed 

and 

replaced 

without  disturbing 

any 

of  the  others. 

<$» 

Once  used, 

always  used. 


Chart  9  x  12, 

(Standard) 

with  instructions 

mailed 
on  application. 


No  blue  prints 
necessary. 

We  have  other 
good  Laggings. 

Get  samples  and 
prices. 


iXx  X 

FLAT  IRON 


LIST  OF  ASBESTOS  MAGNESIA  BLOCKS 


W*  ?£>LAT   IRON 


GNESlA  BLOCKS 

NO.    13  B.W.G.     - 
-_f=^1  GALVANIZED  WIRE 
(FOR  CARRYING  HOOKS 
ROUND  BOILER 


SECTION  A-B 


/<5g/        J*V           /      V      /                      REMARKS 

4>-4y    <ro*    /  •&  /      sax'  •> 

30 

6*x32^*x2* 

29 

30 

G*x  32H*x  2" 

29 

On  Front  Sheet  Ban-el 

',;, 

o*x26)j-xiy;; 

29 

•  '    Intermediate    " 

:,■■ 

6-x27'xl«- 

29 

"    Back  Sheet  ■'     " 

9 

3-x34K-x2- 

Flat 

■•    Fire  Box  Outs  of  Cab  Top 

■J 

3-x38-x2- 

in 

!Y<  '"':    i!' 

8 

"      "       "      Outs  "     "    Corners 

in 

2X-x38-x2- 

" 

'       Ins    "     »«        " 

:. 

6-x34>4'x2' 

Flat 

Outi"     ■!    Sides 

:, 

6-x  3S'x  2- 

..     m       i.      Ins    "     *•       " 

:v. 

!,¥i«'i  bj" 

15 

"     Dome 

Steam  Pipe 
Coverings. 

«$> 

Sectional 

and 

Plastic 

Boiler 

Coverings. 

Carey's 

Magnesia 

Flexible  Cement 

Roofing 

for 

Railway  Cars, 

Stations, 

Warehouses. 

Shops, 

Etc. 

»#) 

Felt  and 

Sheathing 

Papers. 


Approved  Method  of  Applying  CAREY'S  Asbestos-Magnesia  Sectional  Locomotive  Laggings, 

as  Manufactured  by 


The  Philip  Carey  Manufacturing  Co., 


Wayne  Avenue,   Lockland,  Ohio. 
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Cooke  Locomotive  and  Machine  Co. 


Paterson,  N.  J.,  I.  S.  A. 


Builders  of  Locomotives,  Simple  and  Compound. 


488 


LOCOMOTIVE    ENGINEERING. 


9  "i 
u 

O 

t/i  a; 


rt 


CO 

—I  h 


5a 

1° 

a* 

u  o 


I  1-4 

is  a  * 
o  «  fl 


< 

CO 


C/) 

a5 


o 


bo    ^ 


o    S    ° 

°  b  « 

^•2-9 

A  - 
*  ~  2 

■dl-a 

cd  5  ^  w 


o 


U  in  a 

■  ,C 
•2   tn 

0,-a 
-  " 


a, 


a  a 

**& 
$■■* 

&° 

*£ 

V  a 

>  <u 
c« 

m  a 


o 

o 

H 
Q 

W 


<u 


o 
.a  -o 

a  cu 


LOCOMOTIVE    ENGINEERING.  489 


Reads  Well,  Therefore  Pays  Well 

How  to  Write  an  Advertisement 

That  will  pay  for  the  cost  of  a  page  space  in  LOCOMOTIVE 
ENGINEERING    must  interest  you. 

35  cents  for  500  sheets  TYPEWRITER  LINEN  PAPER, 
8x  10^  inches,  in  a  box  will  interest  every  live  business  man. 

We  sell  one  dozen  boxes  for  $4.00  and  100  boxes  for  $3000; 
not  much  profit  in  it  we  assure  you,  and  very  close  to  the  manu- 
facturer's cost,  but  we  are  simply  giving  you  the  benefit  of  our  close 
proximity  to  24  paper  mills  producing  two-thirds  of  the  Fine  Writing 
Paper  used  in  this  Country. 

You  cannot  do  better  than  to  order  a  sample  dozen  boxes  to- 
day.    Samples  can  be  had  for  the  asking. 

Also  our  Fine  Writing  pad  at  five  cents  per  pound.  This  is 
only  a  side  line  with  us  and  through  it  we  expect  to  interest  you  in 
our  high-grade  Printing  and  Embossing  facilities. 

We  probably  produce  more  Catalogues  with  Embossed  Covers 
than  any  concern  in  the  Country.  We  have  made  a  Catalogue  of  our 
own  containing  some  three  dozen  elegant  designs  in  Embossed 
Covers,  each  of  which  is  in  from  one  to  five  colors.     We  have  styled  it 

"A  MINT  OF  HINTS." 

It  has  cost  us  on  the  limited  edition  which  we  have  prepared  some- 
thing over  two  dollars  a  copy,  and  we  do  not  feel  that  we  can  afford 
to  send  them  out  free  and  indiscriminately  ;  therefore  we 

Make  this  Special  Offer  to  You  : 

On  receipt  of  One  Dollar  with  your  order,  we  will  forward  a 
copy  by  express  prepaid,  and  if  it  is  not  all  that  is  claimed  for  it,  return 
it  to  us  by  prepaid  express  and  we  will  refund  your  dollar.  If  it  is 
satisfactory,  we  will  deduct  the  amount  from  your  first  order  to  us 
for  embossed  work. 

CATALOGUE  MAKERS,  GRIFFITH,    AXTELL 

DESIGNERS,  &    CADY   CO., 

PRmrils8'  HOLYOKE,  MASS. 
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CHAS. 
CHURCHILL 
&  CO.,  Ltd. 

LONDON, 
ENG. 


MANNING, 
MAXWELL 
&  MOORE, 


NEW 
YORK. 


SCHLJCHARDT 
&  SCHLITTE, 

BERLIN, 
GERMANY. 


FOR  .  .  . 


Turning,  Planing  and  Boring 

and  for  using 

Self-Hardening  Steel  Economically 

OVER  100,000  ALREADY  IN  USE 

We  know  you  are  using  some  of  them,  but  look  it  up  now. 
Can't  you  use  a  few  more  ?  25  sizes  now  made 

Let  us  send  you  a  Catalogue 

ARMSTRONG  BROS.  TOOL  COMPANY, 

98  W.  Washington  St.,  Chicago,  Ills. 


PACIFIC  TOOL 
&  SUPPLY  CO. 


SAN 
ERANCISCO. 
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1897 

Catalogue 

and 

Machinery  Blue  Book 

Now  Ready* 


Illustrating  the  most  recent  inventions  and  latest  improve- 
ments in  American  Machine  Tools,  showing  pictures  (by 
a  new  process)  of  machines  never  before  illustrated,  and 
constituting  an  up-to-date  reference  book  that  should  be  in 
the  hands  of  every  superintendent  of  motive  power,  master- 
mechanic  and  superintendent  of  machine  shops*  Standard 
size,  6x9  in.,  500  pages,  cloth  bound. 

"  Necessity  is  the  Mother  of  Invention." 

The  past  four  years  of  depression  have  brought  forth  more 
new  ideas  in  machinery  construction  than  usually  happens 
in  a  decade  of  prosperity.  Many  valuable  ideas  are  pictured 
in  the  BLUE  BOOK. 

Will  be  sent  on  request  to  purchasing  agents,  master- 
mechanics,  superintendents  of  motive  powei  and  super- 
intendents of  machine  shops. 

Hill,  Clarke  &  Co., 


14  South  Canal  Street, 
Chicago,  111.,  U.  S.  A. 


156  Oliver  Street, 
Boston,  Mass.,  U.S.A. 
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WORCE5T&R-MA55-U-5-A- 

MAKE&S  OP 


kai1wayji10pt00l5 
Modern  De)ion 


GANG   DRILL5 
UNIVERSAL  RADIAL  DRILL5 
PLAIN  RADIAL  DRILL5 
PORTABLE  DRILL5 


5TAY  BOLT  DRILLING  MACHINE" 


DRIlilNQ 

MACHINERY 

FOR 

BOILER  5HELL5 
BOILER  PLATED 
BRIDGE  GIRDER) 
LOCOMOTIVE 

FRAMED 
ARCli  BAR5 
5TAY  BOLTS 
CAR  WORK- ETC. 


3U^PE:N510N  DRILLS 
RADIAL  DRILLING  AND  COUNTERSINKING  MACHINES 
PUMP  BORING  MACHINES 
VERTICAL  DRILLS  13"  To  50"  SWING 


ENGINE  LATHES   12"  to  l¥  ^WING 


CATALOGUES    PRltLt 
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When  in  need   of  Twist  Drills,  Taps,  Dies,  Reamers  of  any  shape  or  size,  or  Milling  Cutters 

of  any  form,  write  for  Illustrated  "Red  Book  for  Ready  Reference"  and  Price  List, 

to  the  old  reliable  originals  in  the  business, 

Morse  Twist  Drill  and  Machine  Co.,  New  Bedford,  Mass. 


..<**' 


^ 


& 


&& 


** 


A>^ 


& 


Prentiss  Tool  &  Supply  Co. 

MACHINE 
TOOLS. 


NEW   PATTERN   ENGINE   LATHE. 


^ 


< 


\ 


e* 


<\ 


x„\ 


New  York  Store: 

JJ5  Liberty  Street. 


Chicago  Store: 

62  &  64  S.  Canal  St. 
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the  Lima  Locomotive  and  Machine  Company,  lima,  ohio. 


Manufacturers  and 
Builders  of 


'  ItfUt  -'-'•-      '— -~~  w"' 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRESPOnDENCI!      80MCITED. 


Spark  Arrester  Plate. 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS   OF 

Light  Locomotives,  — Steam,  Compressed  Air  and  Electric,  — for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE  LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK. 
fcopositions,   with   Specifications  and   Photographs,    promptly  furnished   on  bona  fide   inquiry. 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 

THE  NEW  ENGLAND  RAILROAD  COMPANY. 

TAKE  THE 

Air   Line   Limited   Train 

WHEN  YOU   TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  1  p.  m.,  due  opposite  city  6  p.m. 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK. 

Gen*l  Pass'r  Agent. 


Brooks  Locomotive  Works,  Dunkirk,  n.y. 


F.  II.  Stevens,  Pres. 
1{.  J.  Gross,  Vice-Pres. 


M.  L.  Hinman,  Treas. 

T.  il.  Heg,ue3lboukg,  Sec'y. 


David  Russell,  Supt. 
11.  Tandy,  Ass't  Supt. 


BUILDERS  OF  LOCOMOTIVE  ENGINES  FOR  ANY  REQUIRED  SERVICE 

Perfect  interchangeability,  and  all  work  fully  guaranteed.  from  our  own  desig"s  and  those  of  purchasers. 


Compound 
Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


STAR  BRASS  MANUFACTURING  COMPANY 

[J|  CHAS.  W.  SHERBURNE,  President 


....  Manufacturers  of  ...  . 

Non-corrosive  "  Locomotive  Duplex  and  Air  Brake  Inspector's  Gages. 
Single  Bell  Chime  Whistles. 
Star  Improved  Locomotive  Pop  Valves.     Muffled  or  Plain. 


The  Star  Steam  Gages  are  the  only   Non-corrosive   Gages    made,    also    the    only    Gages   fitted   with    our 
Patent  Corrugated  Seamless  Drawn  Spring  Tube,  which   for  its  non-setting  qualities  is  unequaled. 

31  to  39  LANCASTER  STREET,  BOSTON,  MASS. 

SHERBURNE'S  AUTOMATIC  TRACK  SANDING  ^^^^Z^V^'*^*"** 

SHERBURNE    &    CO., 

No.  S3    OLIVER   STREET,  BOSTON.    MASS. 


APPARATUS  FOR  LOCOMOTIVES. 
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General 
electric  Company, 


SCHENECTADY, 
N.  Y. 


co  the  master  mechanics  and  master  Car  Builders 

in  Convention  Assembled: 

THESE  ILLUSTRATIONS  HAVE  A  SPECIAL  INTEREST  FOR  YOU.  THE 
UPPER  SHOWS  THE  INTERIOR  OF  THE  SPRING  SHOP  OF  THE  SOUTHERN 
PACIFIC  RAILROAD  DRIVEN  BY  A  JO  H.  P.  MOTOR ;  THE  LOWER,  A  MACHINE 
SHOP  IN  WHICH  LATHES,  MILLERS,  SHAPERS,  PLANERS,  DRILLS,  ETC, 
ARE  DRIVEN  BY  BY  A  20  H.  P.  MOTOR.  THE  WORK  IS  CLEANLY  DONE. 
THE  MOTOR  REQUIRES  PRACTICALLY  NO  ATTENTION.  THE  SHOPS 
ARE  NOT  COMPLICATED  WITH  STEAM  PIPES  NOR  COMPRESSED  AIR 
PIPES,  AND  THE  MOTOR  CAN  BE  PLACED  IN  ANY  POSITION-ON  THE 
FLOOR,  ON  A  SHELF  OR  ON  THE  CEILING. 

HAVE  YOU  INVESTIGATED  THE  ELECTRIC  MOTOR  FOR  DRIVING 
YOUR  MACHINE  TOOLS?  WRITE  TO  US,  WE  CAN  GIVE  YOU  VALUABLE 
INFORMATION-INFORMATION  THAT  CAN  SHOW  ECONOMY  IN  YOUR 
OPERATION    ACCOUNT. 


SALES  OFFICES 

IN   ALL 

LARGE  CITIES 

IN  THE 

UNITED  STATES. 


v.  ir, 
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The  Best  Air  Brake  Hose 
in  the  world. 


Over 

8,500,000  feet 
Sold. 


Strong,  Flexible, 
Not  Easily  Kinked. 
Durable  and  always 
Reliable. 


P 


1 


I 


m 


James  Bennett  Forsyth,  Mfg.  Agt.  and  Gen'l  Mangr. 
George  II.  Forsyth,  Asst.  Mangr. 

AAA 

Manufacturers  of 

Water,  Steam  and  Gas  Hose. 
Sheet  Rubber  and  Piston  Packing. 
Valves,  Mats,  Matting  and  Treads. 
Rubber  Goods  for  Railroads. 


Boston,  256,  258,  260  Devonshire  Street. 

Buffalo,  90  Pearl  Street. 

St.  Louis,  9th  and  Spruce  Streets. 


New  York,  100-102  Reade  Street. 

Chicago,  109  Madison  Street. 

San  Francisco,  24  Fremont  Street. 
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Solid  Die  Bolt  Threading 
Machines 


Kullt  in  two  styles,     four  si/es. 

Mechanically  correct.  Thoroughly  au- 
tomatic. 

Threads  every  bolt  and  stud,  from  first 
to  last,  to  the  required  sl/e. 

Changes  from  one  size  to  another  may 
be  made  by  stopping  only  the  spin- 
dle on  which  same  may  be  desired. 

Most  simple  arrangement  for  any  kind 
of  special  tapping  and  threading. 

Largest  capacity  of  any  machine  of  its 
size. 

Write  for  circular  and  prices. 


Two-Inch  Heavy  Grinder.. 


Adapted  to  Light  and  Heavy 

Grinding. 

Has  Self-Oiling  Bearings. 

Perfectly  Dust-Proof  and  Fitted 
with  Oil  Guards. 

Weight,  with  Countershaft, 
1150  lbs. 


For  :  Circular  :  and  :  Prices 
write 

Webster  &  Perks  Tool  Company, 

Address  Box  1001,  Springfield,  0.,  U.S.A. 


•■     i  •:  ■:   :  <  >:  i:  ...•:  ■<  ■:.■:.<:  >■  • •..'         >..<•«•     ■ *   '  •  '  '■■>,. 
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How  it  is  Liked. 

LEHICH    VALLEY    RAILROAD. 

South  Bbthlbhem,  Pa.,  May  12,  1897. 

Nm  5Toeb  r.i  i.iim.  am'  Pai  mm,  Co., 

Xkw  Vukk  Cm  v,  N.  Y. 
Gentlemen  : 

About  April  85lh,  we  received  two  new  coaches 
from  the  Pullman  Company,  that  have  your  rubber 
tiling  in  the  Bmoking  rooms,  and  we  are  so  well 
pleased  with  it,  that  we  think  of  using  It  for 
the  smoking  rooms  of  five  more  coaches  of 
the  same   design  as  the  two  referred  to. 

If  i hi-  is  done,  we  would  want  the  tiling  placed  in 
one  coach  al  a  time,  the  work  to  be  done  al  South 
Baston  Shop,  and  the  amount  of  tiling  required  per  car 

would  be  jn-t  the  Bame  as  in   the  ease  of   the   two  ears 

Imilt  at  Pullman 

A  prompt  reply  will  oblige. 

Yours  truly, 

S.  BIGGINS, 

Supt.  Motive  Power. 


NEW  YORK  BELTING  &  PACKING  CO.LTD. 


I     PIONEERS   AND   LEADERS,  25   PARK  PLACE. 


-•  UNITED  STATES  METALLIC  PACKING  CO. 


The  New 


Pneumatic 


"Chouteau"  Mamm^ 


o 


-£ 
U 

2 


-< 
I- 


This  hammer  does  more  work  with  less  air 
than  any  hammer  on  the  market.  4  trial 
will  convince  any  mechanic  of   its  merits. 


•  • 


o 


Metallic   Piston   Rod   and   Valve   Stem   Packing.       Gollmar   Locomotive   Bell   Ringer. 
Dean  Pneumatic  Sander.       Portable  Pneumatic  Drills. 

•  •  • 

United   States    Metallic    Packing    Company, 

427  N.  13th  St.,  Philadelphia,  Pa. 


•  •- 


-•  UNITED  STATES  METALLIC  PACKING  CO.  «• 
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The  John  M.  Rogers,  Boat,  Gauge  and  Drill  Works,  Gloucester  City,  N.  J.,  l.S/A. 

• • 


"Accuracy. 
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There  are  two  ways 
of  doing  things,  the 
right  way  and  another. 

The  right  way  is  to 
use  Rogers  Tools 
where  your  desire  is 
for  the  best  of  work. 

Where  you  don't 
care,  another  way  will 
do.  It  shouldn't  take 
long  to  decide. 


-•    •- 


Crescent  Pattern 
Fixed  Caliper  Gauges. 


=r£       g 


Corrective 

Gauge 
Standard. 


These  Tools  have 
been  in  use  for  years, 
and  improved  from 
time  to  time. 

There  are  a  great 
many  first-class  arti- 
sans using  these  tools 
exclusively. 

The  why  and  where- 
fore await  your  ad- 
dress. Right  now  is 
a  good  time  to  write. 


"Precision. 


** 


The  John  M.  Rogers,  Boat,  Gauge  and  Drill  Works,  Gloucester  City,  IN.  J.,  U.S. A. 
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THE  RENSHAW  RATCHET  DRILL 

is  undoubtedly  the  itrong* 

the  markcl       El       made' of  wrought  In  eel  caae-hardi  (quare  an< 

Btandard  tapei  ►bunk  drllU,  hai  larg<    capacli  ■  In  small  compote,  and  may  be  u»cd  for 

ri^ht  or  left  hand  work. 

No.  i,  w  ith  j  Coll-  ■    $'  «5  net, 

No.  3,      •      4        "  "     '     to  i '  •  in. 

TURRET  HEAD  BOLT 
CUTTERS, 

With  adjustable dlei  thai  ai  illy  f olid  when  in 

use.  No.  3  machine  wti  h  seven  sizea  ■-  in.  to  i  in.  diam- 
eter, No   4  machine  with  nine  si/rs.   j      In    to  i  '■■  in.  diameter,  will  <.  ut  h!1  sizes  fl 
quickly  as  the  Bame  numbi  i  ol  on<  ■■■  diameter. 

I'ruc  of  No  3  Machine,  $aai.oo  net,  f.  o.  b.  Hartford. 
Price  ol  N<  ■    i         "  315.00    **         "  " 

THE  STAY   BOLT  and  other  styles  of  taps  made  by  this  Company  arc  unex- 
celled for  accuracy  of  pitch,  diameter  and  form  of  thread,  efficiency  and*  durabilll  y. 

MASTER  CAR  BUILDERS'  STANDARD  QAVOES  for  locomotive  wl 
and  lire,  car  wheel  circumj erence,  automatic    coupler,  limit  jcau^e  for  round  iron 
i.nd  decimal  gauges  for  wire  and  sheet  metal. 


10  Inch 
lool   Makers  Lathe. 


no  tool  room  can  be  more  sensibly  equipped  than  with  Centering,  Cutting-off  and  Engine  Lathes.  Drilling, 
Milling,  Cutter  Grinding  and  Die  Sinking  Machines,  Planers.  Shapers  and  appliances  made  by  the  undersigned; 
but  the  mechanical  department  of  every  railroad  will  be  more  economically  administered  if  Taps.  Dies.  Reamers. 
Milling  Cutters  Boiler  Plate  Punches.  Gauges,  etc.  ate  bought  of  the  Company  having  Ea-  Union  for  supplying  all  railroads  with  the  articles  men- 
tioned of  the  highest  attainable  quality,  and  lowest  practicable  price «»,  than  If  made  with  the  ordinary  appliances  In  the  machine  shop  of  the  largest 
Railroad  Compi  ny  in  the  world  m  the  comparatively  small  quantity  needed  for  i's  use. 


THE  PRATT  &  WHITNEY  CO., 


CHICAGO.  42  SO. 


CLINTON  ST. 
BOSTON,  281 


NEW  YORK, 
FRANKLIN  ST. 


123  LIBERTY  ST. 


HARTFORD,  CONN.,  U.  S  A. 


Smillie 


DOUBLE 
.LOCK 


TRADE.'- 

COUPLES  BY  SLOW  IMPACT. 

"MARK. 


.  ^  ^  the  SMILLIE  COUPLER  &  MFG.  CO., 

flniinipr  -c^c^     9i  ciaYSueet' Newark-  n- j- 

fr^2\  New  York  Office:  39  Cortlandt  Street. 


%BLt  *& 


New  York  Office:  39  Cortlandt  Street. 


HAS  ONLY  FOUR  PIECES. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO.,  PITTSBURG,  PA. 

THE    LEADING    MANUFACTURERS    OF   ELECTRICAL    APPARATUS    FOR   ELECTRIC   LIGHTING,    POWER    TRANS- 
MISSION AND  ELECTRIC  RAILWAY  PLANTS. 

NEW  YORK,  120  Broadway.  „ri,....   „        ,.     ,   ...    _    ....  ST    L<  HIS.  American  Central  Building. 

BOSTON,  Exchange  Building  C%££ ^n^ou^'^-         a Pu    m'J ?g'  SAN  FRANCISCO.  Mills  Building 

BUFFALc,  No.  8  Erie  County  Bank  Building.  PSI'^I?AItd  J?1^;  <".Tari1  Ku,,dln*-.  SYRACUSE,  N.  Y.,  Bastable  Building. 

CHARLOTTE,  N.  C.    36-38  College  St.  PITTSBURG,  V\  estinghouse  Building.  TACOMA,  WASH  ,  101  S   loth  Street. 

WESTINGHOUSE   ELECTRIC    CO.,    LTD.,    !   3' Victoria  St,  London,  S. W.. England. 

For  CANADA  address:  Ahearn  and  Soper,  OTTAWA.  CANADA. 


."a 


Portable  Valve  Seat  Planer    built  in  3  sizes, 
18  in.,  22  in.,  26  in. 


Portable  Valve  Chuck  for  holding  valves,  Radius  Planer  Attachment,  for  planing 

to  use  with  Valve  Seat  Planer.  Links  on  Planer. 


Portable  Tire  Heater. 


Portable  Crank  Pin. 


Otto  Flue  Cleaner. 


u.^»irito.«»rr..d      Special  Tools  for  Ry.  Machine  Repair  Shops 

as  built  by  Pedrick  &  Ayer  Co. 

PHILADELPHIA,  PA. 

MANNING,  MAXWELL  &  MOORE,  Selling  Agents,    111   Liberty  Street,  NEW  YORK. 
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Cbe  Acme  machinery  £o. 

Cleveland,  Ohio. 


We  manufacture  Single  Bolt  Cutters,  to  cut  from 
X  in.  to  6  in.  diameter. 

Double  and  Triple  Bolt  Cutters,  to  cut  from  X  in. 
to  2  in.  diameter. 

Headers  to  head  bolts  from  X  in.  to  3  in.  diameter. 
We  can  also  produce  on  our  Heads  a  variety  of 
Forgings,  which  makes  it  a  universal  tool. 

Tappers,  4  to  6  spindles. 

Pointers,  from  %  in.  to  2  in. 

In  fact,  we  can  equip  your  shop  with  the  most 
improved  Tools  for  making  Bolts. 

We  would  call  your  particular  attention  to  our 
Lead  Screw  Stay-bolt  Cutter,  which  we  furnish 
in  both  single  and  double. 

They  will  thread  bolts  up  to  IX  in.  diameter,  and 
40  in.  long. 

The  double  we  recommend  for  the  old  style  Stay- 
bolt  that  is  threaded  its  full  length. 

The  single  for  the  new  style  Stay-bolt. 


Two  books  on  Modern  Stay-bolt  Practice  on  application. 
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Makers  of  Taps  and  Dies 
of  all  descriptions* 

We  make  a  specialty  of  *£ 
Stay-bolt  Taps,  Gages  and 
Hobs,  as  shown  in  cut,  and 
guarantee  a  perfect  lead* 

We  also  make  the  old  style 
Stay-bolt  Tap  as  per  dimen- 
sions furnished,  but  recom- 
mend the  new  style  for  *& 
accuracy  of  lead. 

Write  for  Catalog. 
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The  World's  Rail  Way." 


The  handsomest  and  finest  book  ever  issued— no  exceptions.  LOCOMOTIVE 
ENGINEERING  has  control  of  the  whole  number  (1,000),  and  you  have  a  chance 
to  get  one.  These  books  cost,  to  make,  over  $16  each ;  we  are  going  to  sell  them 
at  $7.50  each— you  to  pay  express  charges.  This  is  the  only  edition  printed  or 
to  be  printed  —  each  copy  will  increase  in  value  with  time. 


How  we  can  do  it  for  q)  /  ♦ 


The  B.  &  O.  road  had  a  fine  exhibit  of 
originals  and  models  of  early  locomo- 
tives at  the  World's  Fair,  which  afterward 
formed  the  nucleus  of  the  Field  Rail- 
way Museum  at  Chicago.  The  world 
renowned  artist  and  engraver,  Mr.  E.  E. 
Winchell,  made  the  pictures  of  early  loco- 
motives and  cars  that  formed  a  large  part 
of  that  exhibit. 

After  the  Fair,  Major  Pangborn,  who 
got  together  the  B.  &  O.  exhibit,  com- 
menced to  write  a  history  of  the  develop- 
ment of  the  rail  way.  As  the  work  grew 
and  interest  was  taken,  thousands  of  letters 
and  drawings  passed  back  and  forth 
throughout  the  world,  to  contribute  to 
the  accuracy  of  the  work.  Families  of 
illustrious  inventors  and  promoters 
brought  out  their  treasures  of  old  pic- 
tures, letters  and  historical  data,  and  from 


this  great  mass  of  interesting  material 
Major  Pangborn  gleaned  the  facts  and 
wrote  his  book.  Then  the  directors  of  the 
Field  Museum  sent  a  commission  around 
the  world  to  gather  facts  and  figures,  data, 
etc.  Major  Pangborn  headed  that  com- 
mission, and  Mr.  Winchell  was  its  artist; 
all  the  information  secured  was  used  to 
correct  and  verify  the  work. 

Being  the  originators  of  the  work,  the 
officials  of  the  B.  &  O.  ordered  an  edition 
of  1,000  of  these  books,  intending  to  dis- 
tribute them  to  the  leading  railroad  men 
of  the  world. 

It  takes  a  long  time  to  get  out  such  a 
book — 178  11  x  14  pages,  with  upward  of 
300  illustrations,  154  of  these  being  in 
three  colors — and  before  the  job  was  com- 
pleted the  B.  &  O.  was  in  the  hands  of  a 
receiver,   and  the  artist   and   the   printer 


had  $16,000  worth  of  work  on  their  hands. 
Then  the  printer  went  into  the  hands  of 
a  receiver. 

An  edition  de  luxe  of  150  copies  was 
printed  on  Japan  hand-made  paper,  and 
sold  on  sight  for  $25  each.  The  writer 
has  one  that  he  paid  that  for,  and  $100 
wouldn't  buy  it,  if  another  could  not  be 
had. 

THE  1,000  COPIES  ARE  PRINTED 
ON  THE  FINEST  PLATE  PAPER, 
LEATHER  COVERED,  ROUGH 
EDGES,  GILT  TOP— JUST  LIKE 
THE  EDITION  DE  LUXE,  EXCEPT 
PAPER. 

When   people  are   hard  pressed,   ready 
money  sometimes  finds  bargains.    "Loco- 
motive   Engineering"   had   the   money — . 
and  the  edition  is  ours. 


"The  World's  Rail  Way"  starts  with  the  first  suggestion  of  a  steam  motor 
and  describes  and  illustrates  everything  right  tip  to  the  100-ton  locomotive  of 
to-day.  Handsome  colored  pictures  in  neutral  tints — hardly  two  alike.  Brief, 
terse,  correct  text,  fully  indexed. 

You  want  this  book.  It's  worth  a  twenty-dollar  bill  of  any  railroad  man's 
money  —  you  get  it  by  sending  $7.50  and  paying  express  charges. 

No  books  sent  for  examination  or  on  time — cash  must  accompany  the  order. 
We  guarantee  you  will  not  be  disappointed.     Address 

Locomotive  Engineering, 


Sample  Pages  Opposite. 
Paper  is  much  Heavier. 


256  Broadway,  New  York. 


by  the  engineer,  the  fireman's  place  being  al  the  other  <  ncl      On  a  temporary 
line  built  over  one  of  the  tunnels  that  is  in  progress,  Winans  successfully  wo 

a  nineteen-inch  eight-coupled  locomotive,  which   regularl; 

slightly  steeper  than  one  in  ten,  or  five  hundred  and  thirty  fei  I 
drawing  behind  it  the  tender  and  an  eighl  wheeli  d  loaded  car  weighing  thirt 
tuns.    The  weighl  of  the  engine  is  twenty  four  and  one-half  tons,  and  v 
coupled    wheels   are    upon   the   incline  of  one   in   ten   only  nine-tenths  of  this 
weight,  or  say  twenty-one  and   three  quartet    tons,  press  i 
rails.    The  tender  weighs  twelve  and  three-quarter  tons,  and  thus  the  aggreg 
of  the  whole  train  reaches  fifty  tons.     Seth  Wilmarth  has  built  for  the  Cum 
land  Valley  Railroad  two  engines  with  cylinders  twelvi   and  om    half   inches  in 
diameter,   a   sixteen-inch   stroke,   and   four  east-iron   wheels  with  chilled   rims 
three  and  one-half  feet  in  diameter,  located  sixteen  feet  six  inches  from  cet 
to  center.     Passenger  engines  with  cylinders  sixteen  and  one-half  inches  in 
diameter,  a   twenty-two-inch  stroke,   and   four  coupled    wheels  seven   feet  in 
diameter  are  the  class  most  favored  on  the  Hudson  River  Railroad.     The  sen- 
sational locomotive  of  the  year  is  Milholland's  "  Illinois"  on  the  Reading  \< 
it  being  the  initial  passenger  engine  on  that  line  to  burn  anthracite  coal,  and 
the  first    really  successful  consumer   of   such   fuel  running  into   Philadelphia. 
This  engine  has  two  pair  of  seven-foot  driving  wheels,  and  has  attained  a  speed 
of  seventy-five  miles  an  hour.     She  was  built  in  the  Reading  shops,  and  has 
cylinders  seventeen  inches  in  diameter,  with  a  stroke  of  thirty  inches.     The 
slide  valve  is  double,  with  one  plate  at  either  end  of  the  cylinder,  while  the  link 
motion  is  operated  by  return  cranks  outside  of  the  side  rods.      Her  weight  is 
sixty-two  thousand  pounds.      Up  to  this  time  Chicago  has  not  had  a  complete 
and  uninterrupted  line  of  railroad  to  the  Eastern  cities,  but  the  Michigan  Central 
is  now  open,  and  by  connecting  with  the  Lake  Shore  lines  and  the  New  York 
and  Erie,  there  is  a  through  all-rail  route  from  the  Atlantic  to  Lake  Michigan. 
The  entire  line  of  the   Central  Railroad  of  New    fersey,  which  is  made  up  of  a 
number  of  smaller  corporations,  has  been  completed  and  opened  under  a  si: 
management.     The   Pennsylvania  Railroad  from  Philadelphia  to   Pitts- 
burg   is    virtually    finished,   although  it  has  not   as  yet   been    formally 
established   as  a   through  route. 

Zerah  Col  burn,  in  a  number  of  six-ton  tank  engines  designed  by  him 
for   the  three-feet-three-inch  gauge  in  Canada,   spreads  the   fire-box  to  a 
width  greater  than  that  of  the  gauge  of  the  line  by  placing  it  entirely  behind 
the  wheels.      In    Germany  the  favorite  type  of  locomotive  is  that  used   u] 
the  railroads  generally  in   the    State  of   New  Jersey.      It  has  driving   wheels 
behind  the  fire-box  and  two   pair   of 
forward   wheels  in  a  pivoted  truck, 
permitting  the  passage  of  the  engine 
around  curves  of  small   radius,  an 
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just  in  front  of  these  wheels  are  two  horizontal  cylinders,  one  on  each  side  of 
the  engine.  Piston  rods  from  the  cylinders  reach  backward,  and  the  connection 
to  the  wheel  is  very  novel  and  ingenious.  The  inside  huh  of  each  wheel  has 
ratchet  teeth  formed  on  it  for  one-half  its  diameter;  into  these  teeth  work 
corresponding  ones  on  horizontal  racks,  one  above  the  hub  and  one  below. 
When  the  piston  moves  toward  the  back  end  of  the  cylinder  the  upper  rack 
engages  the  hub  teeth  and  revolves  the  wheels  forward,  and  when  the  return 
stroke  is  made  the  lower  rack  engages  the  hub  teeth  and  continues  the  revo- 
lution. Steam  pipes  enter  each  cylinder  head,  front  and  back,  near  the  inside 
and  exhaust  pipes  on  the  opposite  or  outside  of  the  heads.  There  are  two 
steam  valves  and  two  exhaust  valves  to  each  cylinder,  operated  by  an  attach- 
ment to  the  racks,  the  exhaust  being  into  the  atmosphere.  Each  cylinder  has 
its  steam  pipe  from  the  boiler  provided  with  a  stop  cock,  and  one  cylinder  or 
both  can  be  worked  at  the  same  time.  This  is  the  pioneer  conception  of  the 
propulsion  by  steam  on  land  in  America,  and  Read,  soon  finding  it  anything 
but  encouraging  to  secure  the  necessary  funds  for  construction,  stops  at  the 
model  and  turns  his  attention  to  other  inventions,  of  which  he  is  remarkably 
prolific. 

Chairs  for  rails  appear  in  1792 ;  the  mode  practiced  in  fastening  them  to  the 
1  locks  is  to  cast  a  circular  hole  on  each  side  of  the  base  of  the  chair  and  a  hole 
of  similar  size  is  drilled  into  the  block.  An  oak  plug  is  then  driven  through 
both,  which,  having  a  wedge-shaped  head,  and  being  dry  when  driven,  secures 
the  chair  to  the  sleeper.  The  chairs  have  a  fiat  base  four  bj  seven  inches,  and 
three-quarters  of  an  inch  thick,  the  upper  surface  upon  which  the  rail  rests  being 
also  flat  and  horizontal.  Two  bosses  are  cast  on  the  base,  with  a  distance 
between  them  equal  to  the  thickness  of  the  web,  forming  a  pocket  into  which 
the  ends  of  the  rails  are  inserted.  The  pins  that  arc  driven  through  the  holes 
into  the  chairs  and  rails  fasten  the  ends  of  the  rails  to  the  bosses  of  the  chairs, 
and  prevent  their  ends  from  starting  upward  out  of  the  recess,  and  the  sides,  or 
cheeks,  of  the  bosses  prevent  the  ends  of  the  rail  from  moving  laterally.  Stone 
supports,  one  foot  or  thereabouts  square  and  eight  inches  deep,  or  square  pieces 
of  timber  firmly  imbedded  in  the  surface  of  the  road,  form  the  sleepers  on  which 

the  chairs  rest  when  in  position. 

Evans  within  the  next  two  years  com- 
pletes, for  forwarding  to  England,  the  special 
drawings  and   specifications  of  his  steam 
engines  and  in  the  Fall  of  1794  they  are 
taken  across  the  Atlantic  by  Mr.  Joseph 
Stacy   Sampson    for   the   inspection    of 
English  engineers  and  others  engaged 
in  developing  steam  into  an  agency  of 
widespread  usefulness.     James  Watt  at 
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The  name  of  Baxter  D.  Whitney  has  always  been  synonymous  with  "  What's  best "  in  wood- 
working machinery.  Not  so  much  in  the  variety  of  tools  offered,  as  in  the  intrinsic  worth  of  a  few 
classes  so  carefully  designed  and  so  thorough  in  workmanship,  that  for  two  score  of  years  and  more, 
the  productions  of  this  concern  have  set  the  pace  for  all  others. 


Whitney's  Patent  Wood  Scraping  Machine. 


HE  Scraping  Machine  was  originally  invented  and  patented  by  Baxter  D.  Whitney  in  J 857. 
Since  then  the  system  has  been  improved  and  patented  from  time  to  time,  to  the  end  that 
this  machine  is  indispensable  in  a  modern  wood- working  establishment  where  nicety  of  out- 
put is  to  be  compassed.  A  comparison  of  this  machine  with  others  is  out  of  the  question — 
there  are  no  others  This  machine  is  not  intended  to  take  the  place  of  a  planing  machine, 
but  is  tor  smoothing  or  finishing  hard  wood  surfaces  after  they  have  been  dressed  on  the  ordinary 
planer.  This  work,  formerly  done  by  hand,  is  now  done  much  better  and  at  a  most  interesting  saving 
in  cost.  The  wood  is  smoothed  by  a  blade  having  a  turned  edge  very  like  a  hand  scraper.  This 
blade  held  in  a  suitable  stock,  the  lumber  is  passed  over  it  by  feed  rolls  at  a  linear  velocity  of  75  ft.  per 
minute,  working  stuff  up  to  42  in.  wide,  cutting  a  fine,  clean  shaving  and  leaving  the  grain  of  the 
wood  in  a  natural  state  ready  for  filling  or  varnishing.  Each  machine  is  belted  up,  adjusted  and 
put  in  complete  order  before  shipping. 

There  are  good  solid  firms  using  this  Scraping  Machine,  firms  who  know  "  what's  right "  and 
who  are  saving  lots  of  dollars  every  year  by  its  use.     It  might*  pay  you  to  look  this  matter  up. 


Baxter  D.  Whitney,  Winchendon,  Mass, 

Maker  of  Money  Makers  in  Wood-Working  Machinery. 


*  Provided  you  are  disposed  to  save  a  dollar  or  so  now  and  then  and 
in  the  meantime. 
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Lunkenheimer's  Automatic 

Single  Tube  Boiler  Injector 


(FORMERLY  THE  HOGUE). 


Lowest  in  Price. 


Best  in  Quality. 


The  Lunkenheimer  Automatic  Single  Tube  Injector  is  particularly  well  adapted  for  Railroad  use,  as  it 
has  been  especially  designed  for  this  purpose.  Varying  steam  pressures  do  not  affect  its  working  and  it  will 
hold  tenaciously  to  its  work  under  the  most  exacting  conditions,  as  no  adjustment  of  either  water  or  steam 
supply  is  required  for  pressure  ranging  from  thirty  to  two  hundred  and  twenty-five  pounds,  and  even  higher. 

We  claim  it  to  be  the  most  durable  injector  made,  simplest  in  construction,  has  fewest  parts,  is  easiest 
to  repair,  and  in  operation  is  perfectly  automatic,  starts  promptly  without  priming,  and  restarting  instantly 
when  water  supply  is  restored  after  having  been  temporarily  interrupted. 

The  capacity  can  be  graded  fifty  per  cent.  This  injector  is  the  most  reliable  and  efficient  machine  on 
the  market,  and  has  a  greater  range  of  capacity  than  any  other.  Made  interchangeable  with  all  standard 
makes.  Injectors  sent  on  trial.  Circulars  upon  application,  and  all  correspondence  will  receive  prompt  atten- 
tion.    Investigation  solicited. 


5      We  also  make  a  complete  line  of  Locomotive  Specialties, 
5  Valves,  Oil  Cups,  Gauge  Cocks,  Chime  Whistles, 

^  etc.     Catalogue  upon  request. 
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Our  facilities  for  supplying  special  goods  made  in  strict  accordance  with  blue  prints  are  unsurpassed, 
and  we  solicit  correspondence  in  this  regard  and  can  guarantee  entire  satisfaction. 

THE  LUNKENHEIMER  COMPANY, 

GENERAL   OFFICES   AND   FACTORIES, 

Cincinnati,  O.,  U.S.A. 

NEW  YORK :  26  Cortlandt  Street.        BRANCHES        35  Great  Dover  Street,  LONDON.  S.  C 
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LATROBE  STEEL  COMPANY 

Main  Office,  1200  Girard  Building,  Philadelphia. 


Branch  Offices : 


1720  Old  Colony  Building,  ....  Chicago. 

505  Union  frust  Building,      ....  St.  Louis. 

33  Wall  Street,  .....  New  York. 


LATROBE  WORKS, 

LATROBE,  PENNA. 

Manufacturers  of 

LOCOMOTIVE  and  CAR  WHEEL 

TIRES 

AND  SOFT  STEEL  WELDLESS 

FLANGES, 

For  High  Pressure  Steam,  Water  and  Gas  Lines. 


MELROSE  PARK  WORKS, 

MELROSE  PARK,  ILL. 

Manufacturers  of 

CHICAGO    ALL-STEEL   AUTOMATIC 

COUPLERS 

and  SPIRAL  and  ELLIPTIC  CAR  and  ENGINE 

SPRINGS 


AND 


STEEL  CASTINGS. 
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The  G.  A.  Gray  Co.,Cincinnatii2 


BUILD  PLANERS 


30"  x  8' 
SPIRAL- Geared 

("Sellers'  Motion."; 


As  an  Exclusive 
Specialty.  «.*-*..* 

PLANERS    ONLY,   NOTHING    BUT    PLANERS. 

Two  Separate  and  Distinct  Types,  viz. : 


SPIRAL-Geared 

("Sellers'  Motion") 
and 

SPUR-Geared. 


OF  EACH  TYPE  WE  BUILD  A  FULL 
LINE  OF  SIZES. 


The  accompanying  are  a 
few  cuts  from  the  new 
edition  of  our  32-page 
pocket  catalogue.  i!*J*jt 
Send  for   it ! 


GRAY  PLANERS 

Are  used  in  the  very  best  Railroad  Shops  and  Locomo 
tive  Works  in  this  country  and  in  Europe. 


/CHARACTERISTIC  FEATURES 
are :  Enormous  Power,  Weight 
and  Rigidity,  High  Speed,  Quick  Re- 
turn and  Smooth  Running,  Deep  Beds 
(requiring  no  special  foundation), 
Broad  Box-Form  Housings,  Patent 
Duplex-Shifter  Motion. 


Special  Railroad  Switch 

and  Frog  Planer, 

Weight,  40,000  pounds. 

]Y[ADE  in  any  length, 
from  8  ft.  to  20  ft. 
All  gears  and  rack  made 
of  steel  and  cut  from  solid 
stock.  The  table  is  gibbed 
the  whole  length.  The 
power,  strength  and  stiff- 
ness of  this  Planer  is  al- 
most phenomenal. 


42"xJ0' 

SPUR-Geared. 
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PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 

FOX  SOLID  PRESSED  STEEL  COMPANY,     GtURAL  SSEf,'  SE.  EKE  ™- 

JAMES  B.  BRADY,  General  Sales  Agent,  Havemeyer  Building,  NEW  YORK. 


PHOR BRONZE  SI :!  locomotive ».cm  bearings 


PHOSPHOR  BRONZE  SI  ;  locomojivj^dcar  bearing: 

BRASS  and    PHOS.   BRONZE    CASTINGS    from    Va-  lb.  to  5,000    lbs.  in     WEIGHT. 


Get  nne  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manufactured  bv  ™»  ™e  and  pipe  co.,  Washington,  p.. 

^bh^^^^b^^^^^^m......         GEO.  E.  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


Coffin  Toughened  Process 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods -*- 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMI  ROY,  Sales  Agent, 

33  Wall  Street,  NEW     YOWL 


•  • 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 
Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York.  STRUCTURAL  STEEL— 100  Broadway,  New  York. 
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The  Janney  Coupler      \ 


has  been  the  subject  of  so  much  of  our  advertising  for  years  that  it  looks 
odd  for  us  to  be  advertising  something  else,  but  we  would  like  every 
railroad  man  at  the  conventions  and  in  the  country  to  become  familiar 
with  the  merits  of  the  BUHOUP  VESTIBULE  which  we  manufacture. 
The  half-tone  below  shows  its  general  features;  it  would  fill  this  entire- 
paper  to  describe  its  good  features,  and  it  has  no  bad  features.  It  has 
four  independent  buffers  which  form  the  face  plate,  and  the  side  buffers 
cannot  slide  past  the  opposing  one  on  a  curve.  The  rubber  curtains  at 
the  sides  are  smooth  instead  of  accordion  pleated  and  do  not  squeeze 
ladies'  hands.  There  are  a  lot  of  them  in  service  and  they  are  all  doing 
well.  We  can  furnish  them  complete  with  brasswork,  domes,  etc.,  or 
you  can  furnish  the  fancy  fixings  yourself  and  we  will  furnish  the  iron 
and  rubber  parts. 


If  this  interests  you  and  you  want 
to  know  anything  more  about  it,  please 
write  to  the  Sole  Manufacturers, 

The  McConway  &  Torley  Company, 

Pittsburgh,  Pa. 
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Gould  Coupler  Go. 

New  York,  06  Broadway. 

Chicago,  941   The  Rookery. 

St.  Louis,  319  Commercial   Building. 


Gould  Spring  Buffer  Blocks,  and  Gould  Freight  Car  Coupler. 

•  •  • 

Makers  of 

M.  C.  B.    Freight  Couplers, 

M.  C.  B.    Passenger   Couplers, 

M.  C.  B.    Tender   Couplers, 

M.  C.  B.    Pilot   Couplers, 

Vestibules, 

Continuous   Platforms,  Buffers, 

Locomotive   and   Car   Axles, 

Malleable   Iron   Castings, 

Steel    Castings. 

•  •  • 

Works : 

Steam  Forge,  Depew,  N.  V. 

Malleable  Iron,  Depew,  N.  V. 

Cast  Steel.  Anderson,  Ind. 
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Not  the  Lowest  Priced,  but  Cheapest  in  the  End. 


......... 





When  ordering  Hydraulic  Jacks,  Punches, 
Roller  Tube  Expanders,  specify 


Dudgeon's 


Latest 
Improved 


BASE  JACK. 


Patents  on  the 
Hydraulic  Jack. 

July  8,  1851. 
Aug.  I,  1865. 
April  15,  1873. 
Feb.  2,  1882. 
Jan.  23,  1883. 
May  6,  1884. 
Nov.  17,  1885. 
Nov.  17,  1885. 
Jan.  12,  1886. 
Sept.  13,  1887. 
Sept.  13,  1887. 
July  5,  1892. 


ELEVATING  HYDRAULIC  CRANk  PIN  AND  SMALL  WHEEL  PRESS. 


TRAVERSING     JACK. 


HYDRAULIC  HEAD  PINCH. 


SMALL   WHEEL   PRESS. 


All  correspondence  will  receive 
prompt  and  careful  attention. 


Original  inventor, 

Patentee  and 

Manufacturer  of  the 

Hydraulic  Jack, 

and  Controller  of  all 

Patents. 


IMPROUD  TUBE  EXPANDER. 


Wheel  Presses 

and 

Direct  Acting 
Steam  Hammers 


Richard  Dudgeon,  24-26  Columbia  St.,  New  York  City. 
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We  Desire  to  Sell  All  the  14-inch  Lathes  Wanted. 


II, iw  made  prices  so  reasonable,  and  quality  and 
capacity  so  good  and  great,  that  you  cannot 
afford  to  overlook  this  Lathe,  if  you  are  in  the 
market  for  a  Lathe  of  this  size. 

We  apply  the  planer  principle  on  the  Lathe, 
namely:  VERY  RAPID  FEED  FOR  A  FINISHING  CUT. 

It  will  do  surfacing  in  ONE-EIGHTH  THE  TIME  oF  the 
ordinary  Lathe. 

It  will  cut  threads  as  coarse  as  TWO  TO  THE  INCH  ; 
as  Fine  as  64  TO  THE  INCH ;  with  all  threads  and 
fractions  of  threads  that  the  combination  of 
Five  limes  II  gears  will  make. 

THE  GEARS  ARE  ALL  MOUNTED  AND  NEVER  NEED  BE 
REMOVED. 

It  has  independent  Friction  cross-feed,  also  fric- 
tion length  feed. 

INDEX  FOR  SCREW-CUTTING  IS  EVEN  MORE  SIMPLE 
THAN  ON  THE  OLD  STYLE  LATHE. 

It  has  I ' ,  inch  hollow  spindle. 

It  carries  2  inch  belt. 

It  cuts  threads  as  accurate  as  skill  can  produce. 

It  will  earn  more  money  than  any  Lathe  offered. 

It  is  simple;  it  is  well  made;  it  is  accurate. 

In  short,  it  is  indispensable. 

In  fact,  you  should  write  us  about  it. 


THE  LODGE  &  SHIPLEY  MACHINE  TOOL  COMPANY 

CINCINNATI,  OHIO,  U.  S.  A. 

Messrs.  MARK!  S  CO.,  Ltd.,  Hamburg,  Berlin  and  Paris,  Agents  for  Continent  of  Europe. 


When  you  think  of  Draft  Rigging 
we  want  one  word  to  be  the 
first  to  come  to  your  mind, 
and  that  word  is — 


Working 
Drawings 
Sent  free. 


"BUTLER 


55 


The  Butler 
Drawbar  Attachment  Co. 

Cleveland,  Ohio. 


It  is  as  cheap  as  a  good  form  of  the 
old  cheek  plate  ;  better  than  all 
others — a  perfect  spring  protector. 
Solid  as  a  rock.      205,000  in  use. 
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U^  PEAKING  about   net  results/'  the  Best 
^S     Varnish  is  the  cheapest  in  the  end. 

M.  HARLAND  &  SON'S 
English  Varnish 

is  the  best  because  it  is  DURABLE,  RELIABLE, 

Brilliant  and  Economical.    It  keeps  your 

cars  on  the  road  longer,  thereby  effecting  a  large 
saving. 


W 


VNNVWWVN 


;  Dries  as  well  in  Summer  as  in  Winter.  | 

\  Don't    be   deceived   by   first   cost  —  but  | 

^^^^^^    >  analyse  the  cheapness  of  our  varnishes  ; 

^^^    ;  from  your  own  test.     "NET  RESULTS  f 

\  Every  Time."  j*j*j»jtj»j*j»o*j»j*o*j* ; 

i  ', 

'',  We  want  to  send  you   samples  to  try.  ; 

•  / 


w 


RITE  F.  C.  REYNOLDS,  Sales  Agent 
for  United  States  and  Canada, 

4  Gold  Street,  New  York, 


Or  our  "HOME    MISSIONARY"   will  call   on  you. 


WE  MAKE 


Fire  Brick 

FOR 

Locomotives, 
Stack  Linings, 
Boiler  Settings, 

Moulding    Sand    and    Genera! 
Railway   Shop   Supplies. 


Send  for  our  book. 

GARDEN   CITY 
SAND  CO., 

1010  SECURITY  E-LDG., 
CHICAGO. 


Jointless    Fire    Proof. 


Baker  Car  Heaters. 


Hot  Water,  Non-Freezing,   Self-Regulating. 


f^H  »?^  ^^% 


Made     of     flexible     steel, 
one-quarter   inch    thick. 

Impossible  to  break  them. 

Impossible  to  burn    a  car 
with  them.     .'     .'     .*     .* 


MANY  OTHER  STYLES. 

For  Extra  Large  Cars,  Two  Circula- 
tions of  Hot  Water  with  one'  Fire. 

Small  Hot  Water  Heaters  for  Cable 
and  Electric  Cars. 


Special    Extra    Heavy    Fittings    for 
i7r^  Baker  Heater  Work. 


.*■*& 


William  C.  Baker,  office  I43  Libertv  Sf  • 

(Successor  to  The  Baker  Heater  Co.)  New    York    City. 
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The  Safety  Car 
Heating  and  Lighting  Co. 

160  Broadway,  New  York. 

Car  and  Buoy  Lighting. 

This  Company  controls  in  the  United  States  the 
celebrated  Pintsch  System  of  Car  and  Buoy  Lighting. 
It  is  economical,  safe,  efficient  and  approved  by  Rail- 
way Managers  and  the  Light  House  Board  of  the 
United  States,  and  has  received  the  highest  awards 
for  excellence  at  the  World's  Expositions  at  Moscow, 
Vienna,  St.  Petersburg,  London,  Berlin,  Paris,  Chicago 
and  Atlanta.  Seventy-five  thousand  cars,  three  thou- 
sand two  hundred  locomotives,  and  six  hundred  and 
fifty  buoys  are  equipped  with  this  light. 

Car  Heating  Systems  by  Steam. 

The  superior  steam  jacket  system,  universally  used 
in  connection  with  the  Baker  Heater. 

The  Direet  Steam  Regulating  System. 
Automatic  Steam  Couplers. 

Highest  award  World's  Expositions  at  Chicago, 
1893,  and  Atlanta,  1895,  for  excellence  ot  design  and 
good  efficiency. 


LOCOMOTIVE    ENGINEERING. 


519 


■n<',r?<  rrs,r?s,r?\,r?<  r?-,,r:^r:-„i"..  ■tXimirX/rSi  rz*,r:*,r.\,r:<  r.\  r.\  r.\.r.\  r.\.r:-  r.\r:^  r.\./-.\ 

Railroad  Shops  Rave  Use 
for  Cbis  Cool ! 


Something 
New! 

Can  be 

attached 
to  bench 
or  post 


Armstrong's  No.  "0"  Pipe  Threading 
and  Cutting=Off  Machine. 


This  machine  is  designed  for  threading  the  smaller  sizes  of  pipe — iron  and  brass. 
Also  bolts  and  nuts.  It  works  with  great  ease  and  rapidity.  Has  two  speeds, 
one  for  pipe  '  s  to  I  inch ;  the  other  for  pipe  1  '4  to  2  inches,  inclusive.  You 
change  crank  from  one  to  the  other  as  desired,  and  so  get  rid  of  turning  a 
great  number  of  times  on  small  pipe.  This  No.  "0"  Machine  uses  the  regular 
Armstrong  Adjustable  Dies,  which  may  be  adjusted  to  the  variations  in  fittings, 
the  same  as  in  the  stock.  Gears  and  moving  parts  are  encased  in  oil  chamber. 
This  insures  thorough  lubrication  and  keeps  out  dirt  and  chips.  There  are 
other  attractive  features  that  will  interest  railroad  men.  Full  information  on 
application  to 


This  machine 
threads 
iron  or 
brass  pipe, 
bolts 
and  nuts. 


The  Armstrong  flFG.  Co., 


1 


i 


139  Centre  St.,  New  York. 


Bridgeport,  Conn. 


; 


g 


i 

I 

I 

1 

1 


I 
I 

I 
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Rogers  Locomotive  Company 


Address,  Paterson,  N.  )., 


OF  PATERSON,  N.  J. 


MANUFACTURERS  OF 


or  44  Exchange  Place,  New  York. 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 
♦   ♦    ♦ 


R.  S.  Hughes,  President. 


G.  E.  Hannah,  Treasurer. 
Reuben  Wells,  Superintendent. 


G.  H.  Longbottom,  Secretary. 


Hydraulic  Repair  Tools 


($>($)($)  ($>r$>f$>r$)($)($)^)r$)r$>r$)($)(^f$>i$)  «$m$mj£j 


Adjustable  Crank  Pin  Press. 


We  make  a  specially  of  Hydraulic  Jacks 
(257  styles  and  sizes),  Wheel  Presses, 
Driving  Box  Presses,  Crank  Pin  Presses, 
Riveters,  Punches,  Transfer  Jacks,  Pumps, 
Accumulators,  Hydraulic  Valves  and  Fit- 
tings, Packings,  etc.  Our  Jacks  are  standard 
on  more  roads  than  all  others  combined. 
Catalog  free.vv^C'^*  *h<m  *m<m  -m-m  ^t^t'jt'^t 

The  Watson-Stillman  Co. 

"  Jack  Makers  to  the  Universe," 

£  No.  202  East  43d  Street, 
New  York,  U.S.A. 
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-•  • 


•  •- 


-•  • 


-•  • 


Baldwin  Locomotive  Works. 


Established  1S3 1 . 

•  •  • 
Annual  Capacity,  1,000. 

•  •  • 

Single  Expansion  and  Compound  Locomotives. 

Broad  Gauge  Locomotives 
adapted  to  every  variety  of 
service,  and  to  burn  coal, 
wood,  or  petroleum,  built 
accurately  to  gauges  and 
templates  after  standard 
designs  or  to  railroad  com- 
panies' drawings.  Like 
parts  of  different  engines 
perfect! v  interchangeable. 

•  •  • 

Electric  Locomotives  and  Electric  Car  Trucks 

with  approved  motors. 

•  •  • 

Burnham,  Williams  &  Co.,    Philadelphia,    Pa.,   U.S.A. 


•  •- 


-•  • 


-•  •  e- 


-•  • 


502 


LOCOMOTIVE    ENGINEERING. 


frnQkv    Steam    Ga§e    and 

^rosuy  Valve  Co< 


Makers  of  High  Grade  Steam  Appliances. 


The  Crosby  Patent 

Thermostatic  Water-Back 

Pressure  Gage. 

Under  the  extremely  high  pressures  at  which  steam  is 
now  carried,  ga>*es  often  become  heated  to  a  high  degree, 
and  the  tube  springs  become  expanded  and  consequently 
weakened,  so  that  they  offer  less  resistance,  whereby  the 
pointer  shows  more  pressure  than  actually  exists.  This 
has  been  the  cause  for  much  complaint  wherever,  from 
the  necessary  conditions,  the  ORDINARY  steam  gage  is 
subjected  to  extreme  heat,  as  is  the  case  on  the  boilers  of 
steamships,  cruisers,  locrmotives.  and  in  many  other  situ- 
ations. To  meet  suco  cases  the  Crosby  Patent  Tiier- 
MOSTATIC  Water-Back  Gage  was  invented  and  is  now 
offered  to  the  public.  It  is  fully  guaranteed  to  register 
the  pressure  of  steam  correctly"  throughout  its  working 
range,  a   any  temperature  from  150  to  200  degrees  F. 

The  upper  illustration  shows  this  device.  W  hen  the 
gage  is  subjected  to  a  high  temperature,  the  movement  of 
the  thermal  bar  C.  D.  exactly  counteracts  the  excessive 
movement  of  the  tube  springs,  and  keeps  the  pointer  true 
to  the  actual  pressure  in  the  boiler. 


Crosby  Steam  Engine  Indicators. 

The  standard  throughout  the  world. 

Crosby  Pop  Safety  Valves, 

Both  muffled  and  plain. 

Crosby  Water  Relief  Valves 

For  pumps,  hydrants,  hose,  etc. 

Crosby  Improved  Steam  Gages, 

And  all  other  pressure  and  vacuum  gages. 

Crosby  Single  Bell  Chime  Whistles 

For  railroads,  mills,  factories,  marine  buoys,  etc. 

Crosby  Spring-Seat  Valves, 

Globe  and  angle,  for  high  pressures.      Warranted. 

Crosby  Patent  Gage  Testers. 

Accurate  and  altogether  reliable. 

Revolution  Counters,  Pressure  Recorders, 
Blow-Off  Valves. 

The  Crosby  Locomotive  Pop  Safety  Valve. 

Our  claims  for  merit  in  a  Locomotive  Poj>  Safety  Valve  are  as  follows:  ist.  Safety.  Our  valve  will  discharge  more  steam  than  any 
other  and  will  never  stick  on  its  seal  .1  Economy  oj  Steam.  It  will  close  with  the  least  reduction  of  pressure,  and  the  point  of  opening 
mav  be  changed  without  removing  the  valve  or  reducing  steam  in  the  boiler.    3d.  Economy  of  Tune  and  Labor.    It  can  be  connected  in 

five  minutes,  is  always  in  g 1  .  nn.liti.m,  and  is  warranted  to  outwear  any  locomotive  boiler,  with  no  cost  whatever  tor  repairs.      /I  ill 

send  on  trial  if  desired. 


Crosby  Steam   Gage   and  Valve  Company, 


Gold   Medals,  Paris.  i88q. 

Medal  and  Diploma.  Chicago,  1893. 

Gold  Medal.  Atlanta,  1895. 


Main  Office  and  Works,  Boston,  Mass.,  U.  S.  A. 

Stores :— Boston.  New  York.  Chicago.  London,  Eng. 
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"  By  their  works  ye 
shall  know   them." 
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PLANT  OF  THE  ARCADE 
FILE    WORKS  AT 
ANDERSON,    INDIANA, 


BACK  of  an  Arcade  File  stands  the  most  complete  and 
modern  file  manufacturing  establishment  in  the 
world,  directed  by  master  minds,  originators  of  a 
distinctly  improved  product,  sold  entirely  on  its  merits,  the 
modern  plant  insuring  low  prices.  Back  of  an  Arcade 
File  stands  this  guarantee,  "  that  an  Arcade  File  will  cut 
faster  and  wear  longer  than  any  other  file  made,"  and  as 
an  "  earnest "  of  this  guarantee,  the  Arcade  File  Works 
will  send  to  any  responsible  superintendent,  foreman  or 
manufacturer  one  dozen  Arcade  Files,  to  become  the  prop- 
erty of  the  receiver  or  returned  at  our  expense  if  the 
guarantee  is  not  fully  borne  out  in  every  particular.  J*J* 
There  are  new  points  worth  knowing  about  Files,  and 
the  best  information  is  condensed  into  a  neat  little  vest 
pocket  -  booklet,  which  we  will  send  free  to  readers  of 
"  Locomotive  Engineering  "  while  they  last.  jtjtjtjt  Ask 
for  "  Foundation  Facts  for  File  Users,"  and  perhaps  you 
would  like  to  know  about  prices ;  address  N.  Y.  Office.  J* 

AAA 


Arcade  File  Works, 

Sole   Makers  of   Weed's   Patent   Increment   Cut  Files, 


Saml.  W.  Allerton, 

President 


f$»  f$1 

<$»         «*»         r$?         *$»         4?         <*>         (*t         «$»         f*r»         <*,         <*»         4) 
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97  Chambers  Street,  New  York.  118  Lake  Street,  Chicago. 

Works,  Anderson,  Ind.,  U.  S.  A. 

C.  C.  Clarke,  A.  Weed, 

Seey.  &  Treas.  Vice-Pres  &  Gen.  Mgr. 

Foreign  Agents  Wanted. 
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Richmond  Locomotive  &  Machine  Works, 

Richmond,  Virginia. 

AAA 

Builders  of 

Locomotives  for  Any  Required  Service, 

From  our  designs  or  those  of  purchasers. 
All  Work  Guaranteed. 

AAA 

Builders  of  the  Most  Favorably  Known  and  Successful 

Compound  Locomotives 

In  this  country  or  abroad. 
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Rand 
Compressors 


For  Railroad 

And  Machine  Shops 

Also  for  Pumping  Water 


Modern  Type  of  Rand  Compressor  for  Railroads. 


High  or  Low  Pressure 

Corliss  or  Meyer  Valve  Engine,  Compound  Steam  Cylinders 
and  Compound  Air  Cylinders  with  Intercooler. 

The  Rand  Compressors 

Are  strictly  High  Grade  and  of  the  latest  and  most  improved  construction  in  eyery  particular.    They  are 

Simple,  Durable,  Efficient  and  Economical, 

And  used    in   the  shops  of  the  Atchison,    Topeka  &  Santa  fe    Railroad,  the  Chicago  &  Northwestern  Ry., 

Illinois  Central  R.  R.  and  others. 
Send  for  Illustrated  Pamphlet. 

100  Broadway,         ^oamr   rdii  i    rr\  ^\   '328  Monadnock  Block, 

New  York  City.  ^KAINU     UKILL    LU.J  Chicago>  ,„. 


>#^l}jgx&y^^:Kjjz??ZJ:\^-<zj c"a;a^a \zr\zy<.'  c.         :.    .-.    .• 
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The  Westinghouse 
Air- Brake  Company 


If-?     V¥t-?."NII               II II  I««*|-"  * 

<$> 

I        Air-Krakt*  I  nmn^nv  i 
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*                      is  now  prepared  to  fill  orders  at  an  hour's  ♦ 

J                      notice  for  one  or  one  thousand  sets  of  AIR-  j 

f                  BRAKES  FOR  FREIGHT  CARS,  hav-  f 

J                      ing  at  their  new  works  an  annual  capacity  & 
J                       for  turning  out  air-brakes  for       «        «        « 

J      250,000  FREIGHT  CARS  | 

I                      6,000  PASSENGER  CARS  | 

|                                         10,000  LOCOMOTIVES  $ 

<■$>  «$» 

J                      Besides  repairs  for  the  450,000  Freight  and  j 

Passenger    Cars    and    30,000    Locomotives  ^ 

already  equipped  by     *        «        «        «        «  *f 

<■$»  f^, 

«$»  ^i 

r$>  «$» 

!  The  Westinqhouse  ! 

<#>                                          «§» 

!      Air-Brake  Comoanv  ! 
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C.  H    ,.iik.  Pree. 
C.  C.  M1IJ.KU,  TreiiB. 
Brown  Oaldwki.i.,  See 


Guarantee  the  Best 
Ever  rianufactured. 


Peerless  Rubber  Manufacturing  Co. 


16  WARREN  ST. 
N.  Y.  CITY. 


It  Has 
No  Equal. 


4  5  6  78  9   10    II   1Z 


5  6  7  8  9   10   11    \Z 


j  PEERLESS  RUBBER  MFC  CO  N.Y. 

riHHflYHllfiOilM ¥"i 1 IMJtilMAMU 


[TRADE  mark] 

ANACONDA. 


ENGINE 

AND 

TENDER 

HOSE 

CAN'T 

KINK. 


Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


The   Name   ••  Peerless "   Signifies  its  Durability. 


PE.E.RI.E.SS 


..J......»Jll|llll L.. 

stej^vs..     ■ 


;Al  Z3  456  78  9   10    II    1Z 
jRj  2345678,9   10    11    12    »Ql 

9™/ PEERLESS  RUBBER  MF'G  CO.  N.Y.  /ffG 
*■—'■ " ~ 


W.  J.  CoUUT.NEY,  Mgr.  R.  R.  Dept. 


rrt.  Matter  Mechanic. 


ZUPCsfiU  muffler  Pop 
«  V  vfl I  v  Safety  Ualoe 


Is  the  pioneer  and  is  the  best. 


* 
it 
it 
it 
it 
It 
it 
it 
it 
it 
it 


The  Coale  Muffler  Pop  Safety  Valve  „. 

Is  the  standard  on  leading  railroads  and  power  plants  in  the 
United  States.  Specify  our  valves  on  your  new  locomotive* 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and   Safety  Valve  Company, 

Charles  &  Lexington  Sis.,  Baltimore.  Md. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST   AWARD   AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


THE 


JSP 


CORRESPONDENCE  SOLICITED. 
LOU.  D.  SWEET,  uen'l  Mgr. 


AMS  Automatic  Coupler 

is  rapidly  gaining  favor  with  Railroad 
Managers.  Its  simplicity,  cheapness  and 
durability,  and  the  fact  that  it  works  with  old  link 
and  pin  couplers — with  which  the  majority  of  cars 
are  yet  equipped  —  makes  it  desirable  for  all  re- 
newals and  repairs.  It  is  strong  and  has  few  parts. 
Conforms  to  the  U.  S.  Law,  and  is  a  cheaper 
and  better  coupler  than  the  vertical-hook.  Any 
road  can  afford  to  put  the  Sams  on  its  old 
equipment.  We  give  systems  the  right  to  make 
and  use  drawbar  and  lever  attachments,  and  sell 
them  the  pins  at  $1.00  each. 

Cast  Iron  Bars  weigh  about  185  lbs.; 
Malleable,  135  to  140  lbs. 

Can  furnish  Malleable  Bars  at  $4.25  each,  F.  O.  B.  Chicago. 

Pins,  $1.00  each,  F.  O.  B.  Detroit. 


SAMS  AUTOMATIC  COUPLER  CO,,  516  Equitable  Bldg.,  Denver,  Col. 
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BOOK  DEPARTMENT. 

Cash  must  accompany  order.    No  hooks  sent  C.  O.  D.    Give  name  of  book  and  author,  and  we  can  furnish  any  book  wanted.    The  list 
below  is  especially  recommended  for  mechanical  readers.    All  books  sent  by  mail  free  for  price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering,  256  Broadway.  New  York. 


A  Catechism  of  the  Steam  Engine.  John 
Bourne.  1886.  One  ol  the  very  beat  beginners' 
books  on  the  Bteam  engine  that  bus  ever  been 
written.    Question  and  answer  style  $».oo 

Air-Brake  Catechism.  Conger.  1895.  This 
Is  Conger's  "Air-Brake  and  Signal  Instructions'* 
rewritten  and  Improved,  containing  the  air-brake 
and  signal  instructions  approved  by  the  Blaster 

Car  Builders'  and  Master  Mechanics'  Associations; 
also  the  standard  list  of  questions  for  air-brake 
Instruction.  This  is  the  latest  and  best  book  on 
airbrakes.    Issued  November  1, 1895.    Price..  35c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket $i.oo 

Alexander's  Ready  Reference.  Alexander. 
1892.  A  flrst-class  work.  Tells  what  to  do  in  al- 
most any  kind  of  breakdown  on  the  road — $1.50 

A  Library  of  Steam  Engineering.  Feh- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  in  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    8uo  6^4x9J4-inch  pages $5.00 

A  Practical  Treatise  on  the  Steam  En- 
gine. Art!  ur  Rigg.  1888.  An  excellent  treatise 
on  the  construction  of  the  steam  engine.    Contains 

a  few  simple  formulas.  Expensive  but  worth  the 
money.  3:2  8H»xll-inch  pages;  200  illustrations 
and  9 1  full  page  plates $10.00 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  Economical 

Working.  Robert  Wilson.  1889.  A  standard 
English  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    4J7  4J4x7-in.  pages;  108  illustrations. $4.50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  /Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance. The  best  book  published  on  signals. 
t77  pages,  6"  x  9*.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers.     W,  U. 

Ford.  1S88.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4x5^-inch  pages: 
134  illustrations $1.00 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool $1 .00 

Catechism   of  the    Locomotive.      Forney. 

1890.  Enlarged.  Illustrated.  50.000  sold.  ,  Every 
beginner  wants  it,  and  every  locomotive  enghieman 
ought  to  have  it.    800  5%x8-inch  pages $3.50 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know 25c. 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  In 
use $3.00 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mission and  Application  of  Compressed 
Air.  Frank  Richards.  1895.  About  the  only  book 
in  print  that  supplies  the  information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  5x?Hj-inch  pages  25  illustrations  and 
diagrams,  with  many  useful  tables $1.50 


Discipline  Without  Suspension.  Brown. 
189C.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator;  full  data 10c. 

DUeat.es      of     the      Air-Brake    System. 

Bynneetvedt.  1894.  Tells  how  to  find  and  repair 
•very  defect  that  the  air-brake  system  is  liable  to 
■are u Si.oo 

Elementary  Manual  on  Steam  and  the 
Steam  Engine.  Andrew  Jamison.  Intended 
especially  for  beginners  in  the  science  of  steam 

engineering.    Contains  problems  to  be  worked  out 
••tudent, and  is  anelpful  book.    25241.    .  ,    j 
Inch  pages;  numerous  illusirations $1.40 


Elementary  Treatise  on  Media  niesi 
William  G.  Peck.  A  good  book  on  the  theory  of 
mechanics.  Designed  especially  for  students  in 
schools,  but  useful  to  others,  especially  those  who 
have  some  knowledge  of  mathematics.  29ti  4Hx7}*>- 
moh  pages ;  179  illust  rations $  1 .50 

Enginemen's  Guide,  Time  and  Pocket- 
Book.  Kiune.  1892.  Rules  of  procedure  in  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket. . .  .$1.00 

Enginemen's  Pocket  Companion.  Booth. 
1895.  Contains  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine- 
men... $1.00 

Evolution  of  the  Air  Brake.  Synnestvedl. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  conception  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day $1.00 

Hand    Book    of    Practical    Mechanics. 

Chas.  II.  Saunders.  This  book  is  designed  especi- 
ally for  use  in  the  shop  and  drafting-room,  and 
contains  very  many  rules,  tables  and  simple  formu- 
la? for  the  solution  of  such  practical  problems  as 
are  constantly  coming  up  in  the  shop.  It  contains 
much  valuable  informal  ion  for  shop  men.  and  is  an 
excellent  book  for  the  shop.  116  6J4  X  4  inch 
pages $1.00 

Simple  Lessons  in  Drawing,  for  the 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4x6J^-inch 
pages 50c. 

Heat  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat  and  one  which  no  one  who  de- 
sires  to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  591  5x7W- 
inch  pages;  125  illustrations $-4.50 

How  to  Save  Money  in  Rallroau  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    £0  6x9-in.  pages.. 35c. 

Indicator  Practice    and   Steam  Kngine 

Economy.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x7>£-inch  pages;  45  illustrations.  .$"4.00 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Link  and  Valve  Motions.  W.  S.  Auchln-* 
closs.  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newlyrevised.  138  8£jXft34-inch  pages;  52 illustra- 
tions  $tf.0U 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
illustrated $3.00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  4%x7M-inch 
pages $£.0O 

Locomotive  Mechanism  anil  Engineer- 
ing. Reagan.  .1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book $3.00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4x5%-inch  pages 50c. 

Machine  Shop  Arithmetic.  v  Colvin  & 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50c. 

Practice    and    Theory    of  the    Injector. 

Kneass.  1894.  The  only  oomplete  work  on  the  in 
Jector  yet  published.  All  about  all  kinds  of  inject- 
ors.   132  5^x9  inch  pages  $1.50 


Modern  Locomotive  Construction.  Illus- 
trated. Meyer.  1892.  Tells  how  to  design,  figure 
out  and  make  every  uart  of  a  locomotive.  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  in  charge  of  building  and  repairs.  Large 
and  elaborate.    658  9 x  14-inch  pages... $10.00 

Progressive  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  1893- 
Three  hundred  questions,  and  answers  to  them,  on 
flringand  running  loiouiuiivt's.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
6-inch  pages 50c. 

Harwell's  Engineer's  Pocket-Book.  1892. 

Probably  the  best  authority  in  engineering  mat- 
ters.   Rules  for  almost  everything $4.00 

Slide  Valve  Gears.  F.  A.  Halsey.  1890.  Full 
of  diagrams,  but  no  mathematics.  Makes  the  slide 
valve  as  plain  as  words  can  do  it.  135  5x?J^-inch 
pages  ;  79  illustrations $1.50 

The    Elements   of  Machine    Design.     \V. 

C.  CFnwIn.  The  standard  all  around  treatise  on 
machine  design.  Contains  considerable  algebra, 
but  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra 

Part  I.  General  Machinery.  459  4j^x6^inch 
pages;  304  illustrations.. .        $*.oo 

Part  II.  Steam  Engine.  291  4}4  xfi%-inch  pages; 
174  illustrations $1.50 

The  Mechanical  Engineer*!  Pocket 
Book.    Kent.    1895.    A  reference  book  of  rules, 

tables,  data  and  formulae  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The  Mechanics  of  Machinery.  Alex.  B. 
W.  Kennedy.  A  standard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign. Useful  to  all  students  of  machinery,  but 
requiring  some  knowledge  of  mathematics  to  be 
fully  understood,  652 4^ x 7-inch  pages;  374  illus- 
trations   $3.50 

The  Modern  Machinist.  TJshef.  1895.  4 
practical  treatise  on  modern  machine  shop  meth- 
ods. Illustrated  by  257  engravings.  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  every  me- 
chanic should  have.    322  4%x7%-in.  pages.  .$3.60 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
An  introduction  to  the  study  of  theoretical  me- 
chanics. Clear,  easily  understood.  Good  book  for 
beginners.  Numerous  problems  to  be  worked  out. 
264  4>^x7J4-inch  pages $1.0O 

The    Steam    Engine.     Geo.   C.  V.   Holmes 

1895.  An  excellent  English  treatise  on  the  con 
struction  of  the  steam  engine.  Rules  for  propor 
tions  are  given  in  algebraic  signs.  528  4Hx6^incb 
pages;  212  illustrations $  :-0w 

Treatise  on  the  Richards  Steam  Engine 
Indicator  and  on  the  Development  and 
Application  of  Force  in  the  Steam  En- 
gine. Chas.  T.  Porter.  1891.  Although  a  non- 
mathematical  book,  it  gives  an  excellent  outline  of 
the  philosophy  of  the  steam  engine.  It  is  hard 
reading  and  should  be  attempted  only  by  those 
who  mean  business.    285  5%x8&-inch  pages.  .$3.00 

Ways  and  Means.  For  metal  workers,  model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  our  correspond- 
ent, A.  H.  Cleaves,  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  manv  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
operations.  Very  many  things  will  be  found  in  it 
of  great  value  to  every  machinist,  tool  maker  and 
draftsman  158  4^x7-inch  pages;  126 illustrations. 
Price » l  ,0° 

Appleton's  Cyclopedia  ot  Applied  Me- 
chanics. Two  volumes.  Sheep  binding.  Gives 
a  brief,  plain  illustrated  description  of  all  kinds  of 
machinery  used  for  any  purpose.  A  dictionary  of 
machinery.  An  education  in  itself.  The  two 
volumes .  .  $15.00 

Modern  Mechanism,  a  supplementary  volume 
to  above  and  bringing  the  mechanical  information 
right  up  to  date.  Complete  in  itself,  can  go  with 
the  other  or  not $7.50 

These  three  books  should  be  in  every  library  and 
reading  room. 


LOCOMOTIVE    ENGINEERING. 


A  TOOL  ROOM  MACHINE 

This  new  UNIVERSAL  TOOL  ROOM  MILLING  MACHINE  has  sufficient  strength 
In  all  working  parts  to  stand  severe  strain  and  remain  true  In  alignment.  An 
arrangement  of  handles  and  levers  lor  adjusting  and  operating  the  machine, 
insuring  quick  manipulation.  Ample  spindle  power  and  feed  power.  Sixteen 
spindle  speeds  to  accommodate  all  sizes  of  cutters,  and  twelve  distinct  changes 
in  the  table  feed  for  every  spindle  speed  to  suit  each  piece  of  work  incidental  to 
the  tool  room.  An  automatic  cross  feed  in  line  with  spindle,  desirable  for  rack 
cutting,  boring:,  drilling,  etc. 

•  ■     ■ 

Our  catalogue  describing  other  sizes  and  styles  should  be  In 
the  hands  ol  every  one  interested.    Shall  we  send  it  to  you  ? 

•  •     • 

The  Cincinnati  Milling  Machine  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 

■      ■      ■ 

EUROPEAN  AGENTS  /  Scnuchardt  &  Schutte,  Berlin,  Vienna  and  Brussels. 
'  I  Adolph  Janssen,  Paris. 


'#' 


^ 


C0' 


Ramapo  Wheel  and 
Foundry  Co 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND   CAR   CASTINGS. 
CONGDON   BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 
GENERAL  FOUNDRY   BIJSINFSS  a 

Office    and    Works:    RAMAPO,    N.  Y. 


Kamapo  Iron  Works,  Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIGHT. 
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Bement,  Miles  &  Co. 

Engineers  and  Machinists, 

Philadelphia,  Pa. 


39  Cortlandt  Street, 
New  York. 


1534  Marquette  Bldg., 
Chicago,  111. 


3300  pound  Steam  Hammer. 

Note  long  projection  on  ram  below  guides,  handy  to 
weld  up  pedestal  jaws  on  frames. 


We  would  call  the  especial  attention  of  R.R. 
officials  to  these  late  designs  of  Steam  Hammers 
and  Driving  Wheel  Lathes. 

The  Hammer  will  reach  between  the  pedes- 
tal jaws  of  the  heaviest  locomotive  frame  and 
gives  ample  room  to  handle  such  work  to  best 
advantage.  Automatic  or  hand  operated.  Takes 
up  its  own  lost  motion.     15"  bore,  42"  stroke. 

The  Lathe  is  the  stiffest  and  strongest  form; 
heads  driven  singly  or  together.  Room  to  swing 
any  pair  of  wheels  with  crank  pins  in  place. 
Single  or  double  quartering  attachment  as  de- 
sired. Swings  85  "  in  diameter.  Driving  cone 
geared  to  give  ten  speeds. 

Complete  Shop  Equipments. 


84 "  Double  Wheel  Lathe  with  Quartering  Attachment. 
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The  Pond  Machine  Tool  Co. 

MACHINE  TOOLS  PLAINFIELD,  N.  I. 

MANNING,  MAXWKI. I,  J 


60  South  Canal  Street, 
CHICAGO,  1 1  J,. 


&  MOORE,  Agents, 
1 1 1  and  1  [3  Liberty  Street 
NEW   YORK. 


)j)  Telephone  Building, 
PITTSBURG,    PA. 


go  in.   Driving  Wheel   Lathe  with  Journal  Turning  Attachment. 


jh^LONG  &  ALLSTATTER  CO. 

HAMILTON,  OHIO, 

DESIGNERS  AND  MANUFACTURERS, 

Power  Punching  and  Shearing  Machinery. 

THIS  IS  OUR 
MEDIUM   SIZE,  BELT-DRIVEN 

SINGLE  PUNCH, 

WITH  AUTOMATIC  STOP, 

BUT 

IT  IS  ONLY  ONE  OF  OVER 

350  SIZES  AND  VARIETIES  WE 

MAKE. 


WRITE  FOR  OUR  CATALOGUE 

AND 

IF  YOU  FAIL  TO  FIND 

WHAT  YOU  WANT  IN  IT, 

LET  US  KNOW, 

BECAUSE, 

WE  MAKE  EVERYTHING  IN 
THIS  LINE  — AND  WE  WANT 
YOUR  TRADE,  OR  A  POR- 
TION OF  IT,  AT  LEAST. 
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Portable 

Pneumatic 

Tools. 


No.  5 
Pneumatic  Drill. 


(Reciprocating 
Piston  Type.) 


rw — ~ 


Valveless  Pneumatic  Hammer. 


No.  3 
Pneumatic  Drill 


(Rotary 
Piston  Type.) 


Send  for 
Art  Catalogue. 


No.  6 
Pneumatic  Drill. 


(Reciprocating 
Piston  Type.) 


CH.HaeselerCo. 

Manufacturers, 
1026-1030  Hamilton  Street, 

Philadelphia,  Pa. 


All  Tools  and  Appliances  pertaining  to  Pneumatic  Equipment. 
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ROOMS  634-635-636  MONADNOCK  BlDG. 


CH  I  Cs\GU 
—  ILL 


In  use  on  245  railroads  in  the  United  States 
and  every  railroad  in  Europe. 

Sent  on  10  days'  trial,  subject  to  approval. 

Guaranteed  for  one  year  against  repairs. 


For  Men  Only! 


And  only  for  those  that  wear  the  pants.  I  am  making  custom  pants  of  first-class 
all-wool  goods,  good  enough  for  a  bridegroom  and  strong  enough  for  a  baseball 
umpire.  They  are  made  to  your  measure  and  they  only  cost  you  $4.00  per  pair. 
You  try  one  pair  and  you  will  be  my  steady  customer.  Samples  of  goods,  tape  line 
and  measuring  blanks  free.  I  have  a  country  shop  and  a  city  cutter  — hence  the  price. 
The  "Brotherhood"  Overdothes  are  known  from  sunrise  to  sunset.  See 
that  you  get  the  patent  safety  watch-pocket  and  the  button  with  "  Brotherhood " 
on  it  and  you  will  have  no  regrets. 


H,  S-  Peters, 


Dover,  N.J. 
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Keasbey  &  Mattison  Company's 

Magnesia  Laggings. 


ILLUSTRATING   the    approved  application   of   MAGNESIA   SECTIONAL   LOCOMOTIVE  LAGGING 

TO     A     LOCOMOTIVE    AT    THE     P.     R.     R.     SHOPS.    ALTOONA,    PA. 


From  Circular  No.  32.     March,  1897. 


Boston    Mutual    Manufacturers    Insurance    Company. 


g     March  11.    Benedict  &  Burnham  Mfg.  Co.,  Brass  Woiks,  Wale. bury.  Conn. 

During;  the  forenoon  the  wooden  lagging  on  the  high  pressure  cylinder  of  the  engine  at  the  wire  mill  was  found  to  be  on 
fire,  having  been  ignited  by  the  heat  of  the  cylinder.  The  fire  was  immediately  extinguished,  the  loss  being  confined  to  the  lag- 
ging on  the  cylinder.     This  wooden  lagging  was  replaced  with  metal.     No  claim  made. 

'  In  connection  with  this  lire  might  well  be  mentioned  a  similar  fire  which  occurred  March  2d  on  a  locomotive  belonging  to  the 

Boston  &  Maine  Railroad.  The  locomotive  was  attached  to  the  afternoon  express,  which  arrives  m  Lowell  from  the  north  at 
4  P  M  The  wooden  lagging  which  surrounds  the  boiler,  and  which  in  turn  is  covered  by  Russia  iron,  was  found  to  be  on  fire,  the 
train  was  detained  at  Lowell  long  enough  to  remove  some  of  the  plates  and  extinguish  the  fire  by  the  use  of  small  hose. 

We  understand  that  the  packing  under  this  wooden  lagging  was  asbestos,  as  is  the  case  generally.  It  is  also  the  custom  to 
place  asbestos  underneath  the  wooden  lagging  on  the  cylinders  of  the  stationary  engines.  In  time  this  asbestos  becomes  so  closely 
packed  as  to  be  of  little  use  as  a  non-conductor  of  heat.  It  would  be  well  to  remember  that  the  value  of  asbestos  as  a  non-con- 
ductor of  heat  depends  wholly  on  the  air  which  may  be  entrapped  by  the  layers  of  the  same. 

Did  any  one  ever  hear  of  an  engine  delayed  for  such  a  cause  when  Keasbey  &  Mattison  Company  s 

Magnesia  Sectional  Laggings 

,-as  used'     No  loss  of  time.     No  cutting  loose  from  the  train  and  running  to  the  nearest  water  tank.Ll'  No  repairs.     None  of  the 
xpense  which  makes  the  apparently  cheap  wooden  lagging  in  the  end  so  very  expensive   as  all  progressive  railroad  men  know. 

Read  what  Mr.  F.  B.  Smith/the  well-known  General  Master  Mechanic  ot  the  N.  Y.,  N.  H.  &  H.  R.  R.,  said  at  a  recent 
meeting  of  the  New  England  Railroad  Club,  regarding  wooden  lagging:  "Mr.  President,  1  have  had  some  experience  with  that, 
and  I  think  it  is  a  very  poor  article  to  be  used  for  a  lagging  for  a  boiler  jacket.  I  have  seen  wooden  lagging  applied,  and  inside  of 
three  months  have  had  occasion  to  open  the  jacket,  and  there  was  nothing  but  charred  wood  remaining.  Where  an  engine  has  a 
hard  service— where  the  mileage  is  great-wooden  lagginq  is  not  worth  putting  on:  that  is.  it  is  expensive— it  is  not  economical. 
It  is  verv  expensive  in  the  long  run,  and  it  does  not  do  the  duty  that  it  is  put  on  there  for.  Possibly  for  the  first  month  out  of  the 
shop  it  might  do  all  it  is  intended  for,  but  after  that  I  think  it  is  worthless, 
concerned,  I  would  not  allow  it  to  go  onto  a  boiler  under  any  consideration.' 


was 
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For  myself,  personally,  as  far  as  wooden  lagging  is 


For  estimates  for  the  cheapest  and  best  locomotive  lagging  known. 
Magnesia    Locomotive    Lagging,   send    your    Blue    Prints    to 

KEASBEY   &   MATTISON   COMPANY, 

Successors  to  THE  MAGNESIA  SECTIONAL  COVERING  CO. 

AMBLER,  PENNA. 


Vol.  X. 

The  "Big  Four's"  Fast  Run. 

Some  time  ago  we  made  mention  of  a 
particularly  fast  run  over  the  Cleveland, 
Columbus,  Cincinnati  &  St.  Louis,  and 
now,  through  the  kindness  of  Mr.  Thco. 
C.  Becke,  of  St.  Louis,  we  are  able  to 
show  an  illustration  of  the  engine  that 
made  the  fastest  run,  taken  from  a  photo- 
graph which  he  sent  us. 


[Trade  Mark  Rcgl»t<r<«I.J 


^nd  Rolling  Stock- 


NEW  YORK,  JULY,  1897. 

miles.  The  run  from  Indianapolis  to 
Cleveland,  283  miles,  was  made  by  eight- 
wheel  engines  having  cylinders  [8  x  24 
inches,  driving  wheels  62  inches  diameter, 
and  1,600  square  feet  of  heating  surface. 

The  entire  run  of  545  miles  was  covered 
in  II  hours  18  minutes.  With  delay--  in 
actual  stops  deducted,  the  time  used  in 
running  was  0  hours  55  minutes.     From 


No.  7. 

Rue,  37-10  miles  in  3  minutes,  or  74 
miles  per  hour;  Wellington  to  Grafton, 
11  1-5  miles  in  g'/2  minutes,  or  69.7  miles 
per  hour.  The  engine  shown  performed 
this  unusual  high-speed  feat. 


A  locomotive  recently  built  for  the  Bal- 
anced     Locomotive      and      Engineering 


The  train  carried  the  Geisha  Opera 
Company,  and  consisted  of  five  cars, 
weighing  351,000  pounds,  exclusive  of 
passengers  and  baggage.  Eight-wheel 
engines,  with  cylinders  18^2  x  24  inches, 
driving  wheels  68  inches  diameter,  and 
boih-r  giving  1,725.6  square  feet  of  heat- 
ing surface,  pulled  the  train  from  St. 
Louis  to   Indianapolis,  a  distance  of  262 


BIG   FOUR    RECORD    BREAKER. 

that  it  will  be  >een  that  the  545  miles  were 
run  in  595  minutes,  an  average  of  55.3S 
miles  per  hour. 

The  greatest  speed  was  attained  between 
Mitchell  and  Comstock.  on  St.  Louis 
division,  3  2-10  miles  in  2.'4  minut 
76.3  miles  per  hour:  Gays  to  Mattoon.  12 
miles  in  io  minutes,  or  72  miles  per  hour. 
On   Cleveland    division — March's    to    La 


Company,  of  Xew  York,  after  the  designs 
of  Mr.  Geo.  S.  Strong,  has  been  put  in 
the  mechanical  laboratory  of  Purdue  L'ni 
ir  the  purpose  of  being  thor- 
oughly tested.  It  is  a  4-cylinder  com- 
pound. 2  cylinders  being  inside  frames 
and  2  outside.  The  engine  has  a  great 
ich  may  be  improve- 
ments. 
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Boilers  Taking;  Care    of  Themselves— 

How  to  Wash-Out   Boilers. 

isv    HENRY  j.   raps.* 

In  these  days  of  heavy  trains,  high 
speed  and  long  runs, the  locomotive  boiler 
is  a  very  important  factor  in  railroad 
economy.  No  matter  how  good  the  en- 
gine may  be.  its  efficiency  is  decreased  to 
a  great  extent  by  a  leaky  boiler,  and  if  the 
engine  is  in  poor  condition  and  pounding 
all  nver,  a  good  tight  boiler  is  the  more 
necessary.  As  there  is  no  question  about 
this,  let  us  see  how  we  may  keep  the  boiler 
in  a  safe,  serviceable  condition  and  in  the 
highest  state  of  efficiency  at  the  least  ex- 
pense. 

Let  us  take  for  our  subject  the  com- 
mon type  of  locomotive  boiler  with  either 
a  deep,  short  box  or  a  long,  shallow  one — 
either  crown-bar  or  radial  stayed. 

We  will  take  up,  first,  its  proper  care 
and  inspection  while  in  service;  next,  how 
not  to  make  heavy  repairs;  then,  how  to 


is  too  high?  It  is  not  a  cent  too 
high — not  high  enough.  That  boiler  is 
taking  care  of  itself,  and  as  a  natural  con- 
sequence in  five  or  six  months  it  is  bound 
to  spring  leaks,  and  the  merchant  com- 
plains because  his  car  of  goods  had  to 
be  set  out;  the  stockmen  complain  be- 
cause they  wanted  to  get  all  of  their  stock 
into  market  by  the  next  morning,  but  a 
part  had  to  be  left  up  the  road  on  account 
of  boiler  leaking,  or  they  were  late  to 
market  because  hills  had  to  be  doubled 
or  the  engineer  had  to  run  for  water;  and 
if  a  contract  was  made  with  the  railroad 
company  to  get  the  stock  to  market  at  a 
specified  time,  there  is  a  chance  for  dam- 
ages. Passengers  complain  because  the 
engine  must  be  held  at  every  station  to 
raise  steam,  and  the  chances  are  they  will 
miss  connections. 

Do  you  suppose  these  people  will 
patronize  such  a  road  if  they  can  get  bet- 
ter service  elsewhere?    Not  by  any  means. 


Let  us  see  how  all  this  trouble  and  ex- 
pense could  have  been  avoided. 

The  engine  has  made  her  first  600 
miles,  and  is  to  be  washed  out.  The 
boiler-washers  will  be  inclined  to  say, 
"Ah,  here's  a  snap — a  bran  new  boiler; 
we'll  just  take  out  half  the  wash-out  plugs 
and  show  her  the  hose." 

Don't  allow  itl  Have  her  washed  out 
as  thoroughly  as  though  she  was  the 
dirtiest  engine  on  the  road. 

To  do  this  properly  you  will  need  plenty 
of  water  and  a  sufficient  amount  of  pres- 
sure. A  l-inch  nozzle  will  give  the  best 
service  under  all  conditions.  The  pres- 
sure at  the  pump  should  be  at  least  80 
pounds,  and  if  the  mains  are  small  and 
long,  or  there  is  more  than  one  gang 
of  boiler-washers,  100  to  120  is  neces- 
sary. 

The  boiler  should  have  two  wash-out 
holes  in  the  top  of  shell,  10  or  12  inches 
from  front  tube  sheet,  and  the  same  dis- 
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make  both  light  and  heavy  repairs;  and, 
finally,  its  disposition  when  unfit  for  fur- 
ther service  on  the  road. 

We  will  suppose  the  boiler  is  a  new  one,  . 
just  from  the  builder,  perfect  as  can  be  in 
design,  material  and  construction,  with 
steel  firebox  and  shell,  thoroughly  braced 
throughout.  We  will  also  take  it  for 
granted  that  the  water  the  boiler  is  to  use 
contains  carbonates  and  sulphates  of  lime, 
salt,  alkali  and  other  incrusting  and  cor- 
roding matter. 

Now,  don't  say  to  yourself,  "I  will  have 
a  little  comfort  with  that  boiler;  it  will 
take  care  of  itself  for  a  long  time."  If 
you  do,  you  never  made  a  worse  mistake. 
Do  you  know  what  it  will  cost  a  railroad 
company  to  have  one  hundred  such  boil- 
ers to  take  care  of  themselves  for 
one  year?  It  will  cost  from  $10,000 
to    $15,000.      Do    you    think    the    figure 


•  Foreman  holler  maker  B  .  C.  R.  &  N.  shops. 
Cedar  Rapids.  la. 


And  this  loss  will  be  another  big  item  to 
add  to  the  amount  it  costs  to  have  that 
boiler  take  care  of  itself.  But  this  does 
not  include  all  the  expense.  There  is  the 
extra  amount  of  oil  while  doubling  hills 
and  running  for  water,  the  wear  and  tear 
of  track,  tires  and  machinery,  to  say 
nothing  of  the  overtime  of  engine  and 
train  crews.  All  these  items,  and  others 
not  mentioned,  help  to  swell  the  amount 
it  costs  to  have  a  locomotive  boiler  take 
care  of  itself. 

The  railroad  officials  will  inquire  from 
you  why  this  engine  is  making  such  a 
bad  record.  They  supposed  she  was  the 
best  engine  they  had.  She  is  nearly  new. 
You  will  probably  tell  them  that  you  can't 
account  for  it;  it  must  be  the  bad  water,  or 
faulty  construction,  or  the  engineer  has 
abused  her. 

It's  not  so.  Don't  you  know  that  this  is 
the  engine  that  is  taking  care  of  herself, 
and  isn't  she  doing  it  with  a  vengeance? 


tance  on  either  side  of  the  center;  two 
holes  in  the  top  of  connection,  12  or  14 
inches  on  either  side  of  center;  two  or 
three  holes  on  either  side  of  wagon  top, 
according  to  length  of  firebox  (no  two 
holes  should  come  opposite  one  another); 
three  or  four  holes  in  back  head,  accord- 
ing to  its  width,  on  line  with  opening 
under  crown  bars.  If  crown  is  radial- 
stayed,  these  holes  should  be  3  or  4  inches 
higher.  Two  holes  should  be  in  the  bot- 
tom of  back  head,  one  on  either  side;  the 
lower  side  of  hole  should  be  1  inch  above 
mud  ring;  two  holes  in  throat  sheet,  in 
the  same  relative  position  as  those  in  bot- 
tom of  back  head;  one  in  center  of  throat 
sheet,  between  first  and  second  rows  of 
stay-bolts  from  top.  This  hole  can  be 
dispensed  with  if  engine  has  circulating 
tubes,  provided  there  is  a  hole  opposite 
tubes  which  can  be  used  for  washing  out. 
Two  or  three  holes  should  be  provided 
in    either   side    (according   to    length   of 
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box),  just  below  swell,  and  three  holes  in 
bottom  of  shell. 

If  the  boiler  has  a  long  firebox,  a  hole 
for  inspection  of  side  water  legs  should 
be  put  in  either  side  of  throat  sheet,  from 
20  to  24  inches  from  mud  ring,  and  on 
line  with  side  water  space;  \x/2  inches  in 
diameter  is  large  enough. 

All  other  holes  in  boiler,  except  those 
in  bottom  of  back-head  and  throat  sheet, 
should  be  i^i  inches  in  diameter,  unless 
brass  sleeves  and  cap  are  put  in  shell. 
Should  brass  plugs  be  put  in  bottom  of 


left  out  of  boiler;  the  holes  in  back  tube 
slue  1  arc  plugged  or  left  out  when  a  new 
sheet  is  put  in.  The  holes  in  front  tube 
sheet  are  tapped  out  and  brass  wash-out 
plugs  put  in.  These  holes  are  used  for 
washing  tubes  and  should  be  located  on 
either  side  of  nozzle  and  inside  of  a  circle 
the  diameter  of  door,  making  it  unneces- 
sary to  take  down  front  when  tubes  are 
washed.  Deflector  should  be  hung  on 
hinges,  and  made  to  raise  and  lower  con- 
veniently. 
To   wash    tin    tubes   properly   through 


venient.  A  straight  nozzle  of  i-inch  pipe, 
12  to  16  inches  long,  and  several  bent 
various  shapes,  will  usually 
complete  the  boiler-washer's  outfit,  as  far 
as  nozzles  are  concerned. 

And  now  we  are  ready  to  give  the  new 
boiler  its  first  washing.  We  will  blow 
off  the  steam  and  cool  the  boiler  by  tak- 
ing out  one  of  the  top  plugs  in  front  end 
of  shell,  insert  the  nozzle,  and  turn  on 
the  cold  water;  this  is  quicker  than  cool- 
ing through  the  injector.  Fill  the  boiler 
until  the  glass  is  nearly  full,  and  keep  the 
water  at  that  level  until  the  boiler  is  cold, 
cither  by  opening  blow-off  cocks  or  tak- 
ing out  one  of  the  plugs  or  hand-hole 
plates  in  bottom  of  water  leg.  When  the 
boiler  is  the  same  temperature  as  the 
water  it  is  to  be  washed  with,  shut  off 
the  hydrant  and  empty  the  boiler.  Start 
to  wash  on  the  crown  sheet;  don't  begin 
to  wash  it  from  the  back  end,  but  start  in 
front  through  the  holes  in  top  of  connec- 
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back-head  and  throat  sheet  instead  of 
hand  hole  plates,  they  should  be  2J4 
inches  in  diameter,  to  facilitate  getting 
out  large  pieces  of  scale.  These  holes 
should  be  put  in  the  straight  part  of  sheet 
and  not  in  the  bend,  where  it  is  impos- 
sible to  keep  them  tight. 

All  holes  should  be  put  in  where  they 
will  not  be  covered  up  (as  they  often  are") 
by  hand-railing,  air  pump,  driver-brake- 
cylinder,  injector,  gage-cock  dripper, 
reach  rod,  pipes,  etc.,  making  it  utterly 
impossible  to  do  good  washing-out. 

On  a  number  of  roads,  four  tubes  are 


these  holes,  make  a  nozzle  of  iJ4-inch 
pipe  long  enough  to  reach  back  tube 
sheet.  Weld  a  plug  in  one  end  and  cut  a 
slot  in  one  side  (as  near  the  welded  end 
as  possible)   1^4  x  lA  inch. 

If  a  long  nozzle  is  inconvenient  to  use. 
or  there  is  not  room  enough  in  front  of 
engines,  make  the  nozzle  in  two  pieces. 

A  nozzle  of  this  description,  made  of 
i-inch  pipe,  is  also  a  good  thing  to  use 
on  the  crown  sheet  of  a  crown-bar  boiler. 
To  wash  out  bottom  of  shell,  the  nozzle 
illustrated  and  described  in  the  June  issue 
will     be     found    very    effective   and     con- 


tion  in  order  to  keep  the  deposit  off  the 
tubes;  wash  the  back  end  of  tubes  down 
at  the  same  time.  Next  wash  the  crown 
sheet  from  the  sides  and  as  much  of  the 
side  water  space  as  possible.  Then  wash 
the  crown  from  the  back  end  and  as  much 
of  the  rear  water  space  as  possible,  also 
the  door  ring.  Now  wash  the  tubes  down 
from  holes  in  top  of  shell  at  front  end. 
If  boiler  has  wash-out  holes  in  front  tube 
sheet,  wash  the  tubes  from  front  end  next; 
begin  at  back  end  (top  holes),  and  work 
forward,  continually  turning  nozzle  with 
either  a  pipe  tongs  or  lever  clamped  on 
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nozzle.  When  the  tubes  are  washed 
clean,  wash  bottom  of  shell  with  nozzle 
illustrated  in  June  issue;  begin  at  front 
end  and  work  back.  Then  wash  sidi 
through  holes  below  swell;  next,  the  front 
leg  through  hole  in  center  of  throat  or 
through  circulating-tube  plug,  and  finish 
by  washing  bottom  of  leg  through  lower 
holes  in  back  head  and  throat.  If  boiler 
has  circulating  tubes,  wash  them  out  when 
washing  crown  from  the  back  end. 

Do  not  hold  the  nozzle  in  one  position 
while  washing,  but  change  it  constantly 
in  order  to  wash  all  parts  of  the  boiler 
accessible  from  the  hole  through  which 
you  are  washing. 

You  will  need  no  cleaning  rods  at  the 
first  washing,  but  they  will  be  needed 
soon  thereafter.  Make  these  out  of  "4-inch 
and  J^-inch  steel  of  suitable  lengths, 
chisel  pointed  and  hardened,  with  an  eye 
turned  on  one  end. 

In  order  to  make  sure  that  the  washing- 
out  has  been  thorough,  inspect  the  boiler. 
"What!"  someone  says,  "inspect  a  new 
boiler?"  Certainly.  Start  in  the  right 
place — at  the  beginning.  You  will  not 
find  any  scale,  only  a  very  thin  coating; 
but  at  each  subsequent  inspection  you 
will  notice  just  how  fast  it  will  accumu- 
late, and  also  any  unusual  collection  of 
scale,  which  is  not  only  liable,  but  sure 
to  occur,  and  you  may  possibly  find  a 
lot  of  bolts  or  other  material  left  in  by 
the  builders.  The  writer  has  taken  twenty- 
three  different  articles  out  of  one  boiler; 
among  them  was  a  pair  of  rivet  tongs  and 
a  pint  cup. 

If  you  haven't  any  torches  suitable  for 
inspection,  make  several  of  different 
lengths  of  J^-inch  steel  wire.  Turn  an 
eye  on  one  end  and  crimp  the  other,  or 
turn  a  small  eye,  and  tie  on  this  end,  with 
copper  wire,  a  piece  of  waste,  lamp-wick 
or  asbestos.  Dip  in  oil — and  you  have 
some  very  good  torches.  Make  the  in- 
spection as  thorough  as  possible.  A  hole 
in  either  side  of  back  head,  10  or  12  inches 
from  top  of  crown,  will  be  found  very 
convenient  for  inspecting  upper  part  of 
side  water  spaces. 

In  order  to  make  boiler-washing  as 
effective  and  systematic  as  possible,  keep 
a  record  of  each  washing.  A  very  good 
system  of  keeping  records  and  making 
reports  is  in  operation  on  the  Burling- 
ton. Cedar-Rapids  &  Northern  Railway 
system.  A  record  is  kept  in  the  boiler 
shop  of  all  engines  washed,  noting  the 
date,  mileage,  condition,  name  of  inspec- 
tor and  station.  A  separate  record  is 
kept  of  engines  washed  at  each  station. 
noting  date,  engine  number  and  mileage. 
At  the  end  of  each  week  a  report  is  made 
to  tin  assistant  master  mechanic,  of  the 
number  of  engines  washed  at  each  station. 
and  the  average  mileage.  Report  blanks 
are  shown  below.  Table  1  is  the  blank 
used  by  boiler-shop  in  making  report  to 
the  assistant  master  mechanic.  Table  2 
is  used  by  roundhouse  foremen  in  mak- 
ing  report   to    foreman     of    boiler-shop. 


1  \i;i.i".  1. 

Ced  ti   Rapids,  la 1897 

Mr.  J.  11.  Burns,  Asst.  M.  M.: 

Dear  Sir — Below  please  find  report  of 
boilers  washed  during  week  ending: 


Station. 


Cedar  Rapid-. 
Estherville.  . . . 
Iowa  Falls.  .  .  . 

Muscatine 

Ellsworth 

Rockford 

Albert  Lea. . . , 
Burlington.  . .  , 


No.  RDgs 


Mi],  age 


Respectfully  submitted, 


Foreman 


TABLE  2. 

Station   1897. 

Report  of  boilers  washed  during  week 
ending 


Date. 


Erie.  Nc. 


Mileage 


Remarks. 


The  foreman  of  roundhouse  also  has  a 
record  of  each  engine  washed,  showing 
date  of  washing  and  mileage.  The  boiler- 
washers  have  a  record  for  their  own  con- 
venience of  all  engines  washed,  showing" 
the  date  of  washing. 


Held  by   His  Wooden    Leg. 

Every  other  day  when  the  St.  Louis 
limited  pulls  into  the  Union  station  or  the 
Chicago  express  No.  3  starts  out  over  the 
Panhandle,  the  honest  face  of  Jacob  Riim- 
baugh  may  be  seen  in  the  cab  window  of 
engine  No.  11.  waiting  for  the  little  arm 
of  the  dwarf  semaphore  that  means  "go" 
whenever  it  drops  from  a  horizontal  to  a 
slanting  position. 

Engineer  Rumbaugh  is  better  known  as 
"Peggy."  from  the  fact  that  he  has  an  arti- 
ficial  limb.     Years  ago,   while   firing,   he 
went  under  the  engine  to  do  some  work, 
and  a  careless  engineer  started  the  loco 
motive  and  one  of  the  ponderous  v 
passed  over  his  leg  below  the  knee,  crush- 
ing it  so  badly  that  amputation  wis  nee 
essary.     In  the  old  days,  when  this   m   1 
dent  transpired,  accidents   were  the  ruh 
instead  of  the  exception  on  the  Panhandle. 


as  they  are  at  present,  and  if  a  train  got 
over  the  road  without  being  derailed  or 
smashed  up  in  a  collision  the  trainmasters 
ami  dispatchers  became  elated,  and  in  the 
exuberance  of  their  swelled  heads  forgot 
to  perform  their  duty,  and  (he  next  train 
wa  me  to  meet  \\  it  11  some  calamity. 
After  Mr.  Rumbaugh  had  recovered  suffi- 
ciently to  be  able  to  get  about  on  a 
wooden  leg,  he  went  back  to  firing  again, 
,iinl  was  soon  given  an  engine.  He  has 
been  running  ever  since  on  the  road,  and 
has  made  an  excellent  record.  The  fact 
that  he  was  appointed  to  run  the  engine 
hauling  the  fast  St.  Louis  limited  No.  2 
when  that  train  was  put  on  the  road  to 
compete  with  the  Big  Four  Knickerbock- 
er special,  shows  the  high  confidence  he 
maintains  with  the  officials,  and  as  that 
train  has  never  met  with  a  serious  acci- 
dent since  it  was  started  to  running  be- 
tween this  city  and  Dennison.  no  other 
argument  is  needed  to  show  that  the  con- 
fidence in  Mr.  Rumbaugh  was  not  mis- 
placed. 

Before  he  began  running  a  passenger 
train  he  had  some  startling  adventures, 
the  most  remarkable  of  which  was  a 
wreck  at  the  Bloomfield  tunnel,  where  his 
engine  and  train  were  derailed,  and  the 
wreckage  piled  high  against  the  end  of 
the  underground  passage.  So  complete 
was  the  wreck  that  the  fireman  had  to  go 
through  the  tunnel  and  come  back  over 
the  hill  to  find  what  had  happened,  and 
then  he  was  horrified  to  find  Rumbaugh 
pinned  down  under  the  debris  and  held 
fast  by  the  leg.  The  surviving  members 
of  the  crew  gathered  around  and  began 
to  express  sympathy  while  rendering  as- 
sistance, hut  the  old  man  said:  "Never 
mind,  boys,  it's  only  the  wooden  leg.  any- 
how, and  there  is  plenty  of  material  left 
'to  make  another  one."  The  fact  was  that 
Peggy's  wooden  leg  was  caught,  and  they 
soon  sawed  the  leg  off  and  liberated  him, 
and  he  was  found  to  be  unscathed. — 
"Pittsburg  Post." 

Different  substances  require  different 
amounts  of  heat  to  raise  their  temperature 
through  the  same  range.  As  witer  re- 
quires the  most  heat  of  any  common 
substance  to  raise  its  temperature  one  de- 
it  is  taken  as  the  base  and  all  other 
substances  measured  by  it.  One  immd 
of  wrought  iron  will  be  raised  one  decree 
with  about  one-ninth  the  he  it  required 
for  the  snme  weight  of  water.  t''e  e\~>ct 
-  being  . T T 3<S.  C-st  iron  is  .1208. 
sdel  .1165.  brass  .0939,  copper  .00  »o.  itid 
lead  .0314.  These  men  that  if  it  renuires 
to.ooo  heat  units  to  raise  a  certain  weiqrht 
of  water  a  definite  number  of  de°rrees", 
it    will    require    hut     [,138    of    these    bet 

10  r  q  -e  the  same  u  eight  "Thl 

iron  the  same  number  of  d  :  frees.  T'^en, 
with  tin  e  same  ci mditti m  it  ■■  ;"  re- 
nu:r  'i  08  heat  units  fi  ir  ca  -t  ir  '  '  '<r< 
foi  steel,  939  for  brass.  020  for  copper,  and 
314  for  lead. 
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Baldwin  Locomotives  at  Nashville 
Bxposition. 

The  annexed  engravings  show  the  two 
locomotives  built  by  the  Baldwin  people, 
and  now  on  exhibition  at  the  Tennessee 
Centennial  and  International  Exposition, 
at  Nashville,  Tenn. 

The  consolidation  engine  was  built  for 
the  Nashville,  Chattanooga  &  St,  Louis, 
after  specification  prepared  by  Mr.  James 
Cullen,  superintendent  of  motive  powei 
The  cylinders  are  20  x  24  inches,  driving 
wheels  SO  inches  diameter,  and  the  driv- 
ing-wheel journals  arc  7  x  &/>  inches.  Tin 
boiler  is  60  inches  diameter,  built  to  carry 
a   working   pressure   of     170    pounds    to 


denl  "i  mot  is  e  power  01  thi    Louisville  & 

Nashville.  The  cylinders  are  i8J/2  x  26 
inches,  and  the  driving  wheels  arc68  inches 
diameter.  The  driving  axle  journals  are  8 
x  10J/2  inches;  boiler  is  50  inches  diameter, 

built  to  carry  a   working   | >i   170 

pounds  to  the  square  inch.  There  are 
206  2-inch  Hues,  13  feet  2  inches  long.  The 
total  heating  surface  of  the  boiler  is  1,549 
square  feet,  the  grate  area  being  22.5 
■  pi. in-  feet.  The  engine  weighs  133,300 
pounds  in  working  order.  The  engine  is 
equipped  with  the  following  special  ap- 
pliances: Westinghouse  air  brake;  Wcst- 
inghouse  air  signal;  Standard  Steel 
Works      driving  wheel      tires;      Stand. 11 'I 


petroleum,   through   the   chemical   intcr- 

1    upon    metallic    carbides 

assumed  to  exist  at  great  depths.     Engler 

1  ently  demonstrated  experimentally 
the  artificial  production  of  hydrocarbon! 
of  the  paral  in  the  destructive  dis- 

n  of  animal  fats  under  pressure. 
This  interesting  fact  greatly  strengthened 
the  view  of  many  chemist,,  that  natural 
stores  of  petroleum  bad  their  origin  in  the 
decomposition  of  animal  remains  under 
peculiar  heat  and  pressure  conditions. 
Sadtler  now  supplements  the  work  of 
Engler  by  demonstrating  that  petroleum 
hydrocarbons  are  produced  in  the  de- 
structive   distillation,    under   pressure,    of 
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the  square  inch.  There  are  196  2I4-inch 
flues,  13  feet  I  inch  long.  Total  heating 
surface  is  1,649.17  square  feet,  and  the 
grate  area  is  30.74  square  feet.  The  weight 
of  the  engine  in  working  order  is  126,255 
pounds.  The  engine  is  equipped  with  the 
following  special  appliances:  Westing- 
house  air  brake  on  all  driving  and  tender 
wheels;  Coale  muffled  safety  valves: 
Leach's  pneumatic  sand  blast;  Keasbey  & 
Mattison  magnesia  sectional  boiler  lag- 
ging; Nathan  automatic  sight  feed  lubri- 
cator; United  States  metallic  packing  and 
Mack  National  injectors. 

The  handsome  ten-wheel  passenger  en- 
gine shown  was  built  to  specifications 
made  by  Mr.  Pulaski  Leeds,  superintcn- 


Steel  Works  wrought-iron  spoke-center 
wheels;  Monitor  injectors;  Coale  muffled 
safety  valves;  Keasbey  &  Mattison  mag- 
nesia sectional  boiler  lagging;  Leach's 
pneumatic  sand  blast;  Nathan  automatic 
sight  feed  lubricator  and  United  States 
metallic  packing. 

i     i     $ 

German  scientists  seem  to  be  interest- 
ing themselves  a  great  deal  at  present 
about  the  origin  of  petroleum.  There  is 
very  decided  diversity  of  the  views  ex- 
pressed on  this  question,  and  some  of 
them  seem  to  us  to  be  exceedingly  funny. 
Mendeleef  endeavors  to  answer  this  ques- 
tion  by   assuming   a   mineral    origin   for 


linseed  oil,  a  product  of  vegetable  origin. 
The  results  obtained  by  Sadtler.  there- 
fore, would  permit  the  conclusion  that 
native  petroleum  was  derived  from  the 
decomposition  of  vegetable  remains  and 
reopens  the  whole  question. 

&     &     i 

We  notice  that  Kent's  "Mechanical 
Engineer's  Pocket-book"  has  reached 
the  third  edition,  and  has  been  revised 
in  a  few  parts.  The  part  relating  to  loco- 
motive and  railroad  matters  has  been  en- 
larged and  now  contains  a  great  deal  of 
reliable  data  about  trains  which  can  be 
found  in  no  other  book. 
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Queen  Victoria's  New  Train. 

In  connection  with  the  jubilee  of  the 
sixtieth  year  of  Queen  Victoria's  reign, 
celebrated  last  month,  there  was  a  special 
train  built  by  the  Great  Western  Railway 
for  Her  Majesty's  use.  Its  first  service 
was  conveying  the  Queen  and  her  atten- 
dants from  Windsor  to  London  for  the 
jubilee  ceremonies. 

Concerning    this    train,     the     London 
"Standard"  says:  "The  principal  object  is, 
of  course,  the  Queen's  own  carriage;  and 
this  is  the  more  interesting  that  it  is  her 
Majesty's  original  one  of  1874,  and  built 
at  that  early  date  upon  the  bogie  system, 
and  on  narrow-gage  dimensions.     Bogie 
carriages  were,  as  early  as   1851,   in  use 
upon  the  Great  Western  line,  as  also  upon 
the  Metropolitan,  between  Bishop's  Road 
and   Farringdon  street,  when  that  com- 
pany  worked  the   rolling  stock  over  it. 
The   conversion   from   broad   to   narrow 
gage  was  carried  on  with  much  activity  in 
1869,  and  many  sections  were  then  trans- 
formed.  At  first  these  carriages  were  only 
38  feet  long,  but  year  by  year  they  have 
been  increased  in  size  until  in  the  prize 
train  at  the  Chicago  Exhibition,  in  1893, 
they  attained  a  length  of  70  feet  and  a  cost 
of  $22,000  per  coach.    The  Queen  having 
given  preference  to  the  carriage  in  which 
for  so  many  years  she  has   made  most 
satisfactory  journeys,  and  which  has  been 
lent  to  the  London  &  Southwestern  and 
other  railways  for  her  service,  the  com- 
pany has  reconstructed,  enlarged  and  re- 
decorated it;  and  this  has  been  done  with 
so  much  skill  that  it  has  absolutely  the  ap- 
pearance and  character  of  a  new  vehicle  al- 
together, so  exquisitely  have  the  old  por- 
tions and  the  newer  been  made  to  agree. 
"The  original  carriage  was  43  feet  in 
length;  the  new  one  has  been  increased  to 
44,   the    Queen's    saloon    occupying   the 
whole  central  portion.  The  entire  carriage 
has  been  rebuilt  upon  a  new  very  strong 
steel  basis  cased  in  mahogany,  with  finely 
carved  lion  heads  over  the  angles  of  the 
under  framing.    The  exterior  of  the  car- 
riage is  painted  in  rich  chocolate  brown, 
highly  polished,  with  white  panels  on  the 
upper  portion  and  handsome  mahogany 
beading  round  the  plate-glass   windows. 
The  exterior  is  also  decorated   with   the 
royal  arms  and  other  heraldic  finely  exe- 
cuted  paintings,  the   general   appearance 
being  enhanced  by  lines  of  gold.   The  in- 
terior of  the  Queen's  saloon  is  charmingly 
paneled  with  satinwood,  while  the  ceiling 
has  a  white  ground  beautifully  finished  by 
hand-painted  decorations.  The  upholstery 
is   of   cream-colored    silk     taberette,   the 
chairs  and  couches  being  finished  off  by 
green  and  white  silk  cord  and  lace.    The 
window   blinds   and   curtains,   of   a   very 
pleasant    green,   are    upheld    by   silver- 
plated  rods,  supported  by  small  gilt  fig- 
ures of  Hercules.     The  floor  is  carpeted 
by  green  and  white  Axminster.  The  saloon 
is  also  softly  lighted  by  numerous  electric 
incandescents  variously  distributed,  each 
being  turned   on  as  wanted.    The  large 


central  ground  glass  globe  is  supplied 
with  three  or  six  as  may  be  desired.  All 
the  door  handles  and  plates,  the  light  and 
other  metal  fittings  are  of  plated  silver. 
The  entrance  vestibule  has  double  doors, 
and  is  nearly  6  feet  wide,  and  has  a  steel 
folding  step  for  the  Queen's  convenience. 
It  is  very  delicately  paneled  with  satin- 
wood  and  sycamore.  At  each  end  of  the 
coach  is  an  ample  compartment  for  the 
Queen's  attendants. 

"The  rest  of  the  train  is  entirely  new,  all 
the  carriages  being  on  the  corridor  sys- 
tem. All  are  erected  on  steel  frames,  and 
are  decorated  in  similar  manner.  In  front 
and  in  rear  of  the  Queen's  carriage  is  a 
royal  saloon  carriage,  58  feet  in  length. 
In  front  there  is,  in  addition,  a  first-class 
carriage,  divided  into  compartments  in 
much  the  ordinary  way,  to  afford  privacy 
to  the  respective  occupants.  The  train  is 
completed  by  a  brake  van  at  each  end. 
The  two  royal  saloon  coaches  are  fitted 
up  in  luxurious  style,  the  panels  being  of 
sycamore  inclosed  in  walnut  framing,  and 
the  metal  fittings  are  of  plated  silver.  The 
upholstery  is  of  cream-colored  silk  taber- 
ette. The  toilet  rooms  and  other  internal 
subdivisions  are  made  in  very  convenient 
manner  throughout  the  train,  including 
the  brake  vans,  the  size  of  which  (56  feet 
long)  enables  provision,  beyond  the  large 
space  required  for  luggage,  of  an  ample 
compartment  for  the  railway  officials  in 
charge  of  the  train,  as  well  as  for  the  culi- 
nary department,  with  gas  stove  and  other 
requisites.  The  whole  of  the  excellent 
and  beautiful  work  involved  in  the  new 
royal  train  has  been  executed  in  the  loco- 
motive and  carriage  departments  of  the 
Swindon  Works,  under  the  direction  of 
the  superintendent,  Mr.  W.  Dean,  and  his 
assistant  officers,  Mr.  Thomas  and  Mr. 
Hogarth.  We  may  add  that  the  fine  loco- 
motive-engine Empress  of  India  has  been 
repainted  and  decorated  for  drawing  the 
train,  and  the  whole  turn-out  will  be  of 
the  very  handsomest  and  most  efficient 
character." 

$  $  $ 

Interesting  Tests  of  Steel. 

Prof.  P.  C.  Carpenter,  of  Cornell  Uni- 
versity, recently  obtained  some  excellent 
results  in  a  torsional  test  of  a  piece  of 
steel  shafting  1.68  inches  in  diameter,  sent 
him  by  the  Finished  Steel  Company,  of 
Youngstown,  O.  Two  specimens,  both 
cut  from  the  same  bar,  were  tested  by 
torsion.  The  piece  finished  by  this  com- 
pany's process  showed  a  shearing  strength 
at  the  elastic  limit  of  41,100  inch-pounds, 
while  the  untreated  specimen  was  only 
25,000  inch-pounds.  In  other  properties 
the  two  specimens  were  very  much  the 
same,  indicating  that  the  finishing  pro- 
cess does  not  increase  its  brittleness, 
within  the  limit  of  working  stresses. 

§  ®  $ 

One  of  the  fairest  articles  on  the  ques- 
tion of  substituting  electricity  for  steam 
locomotives,  from  an  electrical  engineer. 


is  the  article  by  Chas.  H.  Davis  in  the 
"Engineering  Magazine."  He  shows  the 
comparative  cost  of  each  system  for  regu- 
lar railway  conditions,  and  puts  the  cost 
balance  in  favor  of  the  steam  locomotive, 
then  makes  the  rather  peculiar  statement 
that  "the  great  increase  in  gross  receipts 
and  in  net  revenue  may,  and  very  often 
will,  decide  the  question  beyond  any 
doubt  in  favor  of  electricity."  Why  the 
gross  receipts  should  be  greater  under 
exactly  the  same  conditions  of  traffic, 
population,  etc.  (after  the  "new"  had 
worn  off  and  the  road  settled  down  to 
steady  business),  is  hard  to  determine,  or 
how  the  net  revenue  would  be  increased 
when  the  cost  of  operation  and  mainten- 
ance is  increased  rather  than  decreased, 
is  also  a  little  beyond  our  method  of  rea- 
soning. The  great  majority  of  our  rail- 
road traffic  is  entirely  uninfluenced  by  the 
method  used,  but  depends  on  the  demands 
of  one  section  of  the  country  for  the  prod- 
uct of  another  section. 

§     i     $. 

Too  many  shopmen  are  apt  to  forget 
the  elasticity  of  a  driving  wheel  center 
and  the  influence  which  the  tire  exerts 
in  holding  the  axle  in  place.  Although 
it  seems  almost  incredible,  it  is  neverthe- 
less a  fact  that  many  a  hydraulic  press 
has  been  badly  strained,  if  not  burst,  by 
the  failure  to  remove  the  tire  before  press- 
ing out  the  axle.  Of  course,  the  amount 
allowed  for  shrinkage  of  tire  affects  this 
considerably;  but  any  tire  that  has  shrink 
allowance  enough  to  hold  it  on,  will  make 
itself  felt  when  it  comes  to  shoving  out 
old  axles. 

$  §  @ 

Inventor  of  the    Multitubular   Boiler. 

In  an  address  made  at  the  twenty-fifth 
anniversary  of  the  Stevens  Institute  of 
Technology,  the  Hon.  Abram  S.  Hewitt 
made  the  statement  that  John  Stevens, 
of  Hoboken,  was  the  first  engineer  to 
build  a  Watt  condensing  engine  on  the 
American  continent.  The  engine  was 
built  at  Belleville,  N.  J.,  a  small  village  on 
the  Passaic  River.  It  was  put  into  a 
boat,  to  which  a  stern  wheel  was  applied, 
and  the  boat  was  run  from  Belleville 
down  the  Passaic  by  Newark,  out  into 
Newark  Bay,  and  thence  to  New  York. 
This  was  several  years  before  Fulton  be- 
gan his  experiments  in  applying  steam  to 
the  propulsion  of  vessels. 

It  is  not  generally  known  that  this  same 
John  Stevens  patented  the  multitubular 
boiler  in  1803.  That  form  of  boiler  was 
what  was  wanting  in  the  earliest  form  of 
British  locomotives,  and  its  introduction 
by  the  Stephensons  was  the  most  im- 
portant means  of  making  the  "Rocket" 
beat  its  competitors.  In  Europe  the  in- 
vention of  the  tubular  boiler  is  generally 
credited  to  a  French  engineer  and  some- 
times to  an  official  of  the  Liverpool  & 
Manchester  Railroad,  named  Booth,  who 
suggested  to  George  Stephenson  that  he 
use  that  form  of  boiler. 
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Night  Views  of  the  Nashville  Exposi- 
tion. 

Through   the   courtesy    of    Mr.    II 
Monk,    assistant   chief   of   machinery    ol 
the  exposition,  we  are  able  to  give  our 
readers  two  of  the  finest  night  views  we 
have  ever  seen,  those  of  the  Chicago  Ex- 
position not  excepted. 

The  upper  view  shows,  beginning  at  the 
left,  the  Agricultural  building  which  is 
built  in  the  Renaissance  style  of  archi- 
tecture and  measures  200  by  300  feet,  with 
the  central  dome  rising  100  feet  from  the 
ground. 

Machinery  Hall  comes  next  with  its 
solid,  yet  attractive  architecture,  measur- 
ing 138  by  375  feet.  To  prevent  excessive 
heat  during  the  summer  and  add  to  its 
attractiveness,  no  steam  is  admitted  here, 
the  boilers  and  large  engines  being  in  a 
separate  building  some  distance  away. 

On  the  right  is  the  Negro  building,  a 
substantial  and  attractive  building  in 
which  is  the  exhibit  of  the  progress  of 
this  race  from  the  old  plantation  days  to 
the  present.     This  is  nn  the  eastern  bank 


Midland  Locomotive. 

Several  oi  the  English  locomotive  de- 
signers still  cling  to  the  use  of  express 
locomotives  with  a  single  pair  of  driving 
wheels.  Among  the  most  recently  built 
engines  of  this  class,  we  show  a  fine  speci- 
men designed  by  Mr.  S.  W.  Johnson,  lo- 
comotive superintendent  of  the  Midland 
Railway  and  built  in  the  company's  works 
at  Derby. 

The  cylinders  are  19H  x  26  inches  and 
the  driving  wheels  93  inches  diameter. 
The  novelty  about  this  engine  for  English 
practice  is  that  piston  valves  are  em- 
ployed in  the  distribution  of  the  steam. 
The  boiler  provides  1,235  square  feet  of 
heating  surface  and  21 J4  square  feet  of 
grate  area.  The  working  pressure  is  i;o 
pounds  per  square  inch. 

How  the    Superintendent  Stopped 
Racing. 

It  wouldn't  do  to  tell  what  road  it  hap- 
pened on,  but  it  happened  nevertheless 
and  shows  that  trait  of  human  character 


the  other  train  and  the  fireman  watched 
the  steam  gage,  as  all  good  firemen  do, 
so  as  to  put  in  just  coal  enough  to  keep 
steam  up  to  the  top  notch,  but  not  a  look 
or  glance  or  signal  of  any  kind  passed 
between  them  and  to  all  appearances 
neither  of  them  saw  or  heard  the  other 
train. 

The  superintendent  was  getting  inter- 
ests 1  now  and  he  saw;  the  other  train  was 
holding  its  own  at  least — and  the  en- 
gineer never  seemed  to  see  it  or  to  care 
whether  it  beat  them  or  not.  This  en- 
gineer never  raced,  that's  sure.  The  su- 
per could  stand  it  no  longer  and  he  went 
close  to  the  engineer,  "Can't  you  open 
her  out  a  little  Bill,  I  hate  to  see  that  — 
—  road  there  run  faster'n  we  do."  "Can't 
do  it  Mr.  S.,  you  know  I'd  get  fired  for 
racing  and  Bill  Johnson  isn't  taking  any 
risks  of  either  being  fired  or  blowed  up." 
Truth  to  tell,  he  was  crowding  the  120 
all  it  would  stand,  but  he  didn't  give  that 
away  to  the  super. 

"Hang  the  rules  Bill,  beat  her  if  you 
can.   there's   that   new   superintendent   of 


of  Lake  Watauga,  as  this  body  oi  water  is 
called. 

The  lower  view  gives  a  better  idea  of 
the  Negro  building  (taken  from  the  other 
end  of  the  lake)  and  shows  the  Rialto 
in  the  distance.  This  is  said  to  be  a 
faithful  reproduction  of  the  Rialto  of 
Venice  which  spans  the  Grand  Canal. 
Whether  one  is  familiar  with  the  ori- 
ginal or  not,  this  forms  a  unique  attract- 
ion and  shows  the  enterprise  of  the  mana- 
gers of  the  exposition. 


Any  person  interested  in  steam  engi- 
neering will  find  valuable  reading  in  the 
pamphlet  recently  published  by  Professor 
Goss,  of  Purdue  University,  on  "Indi- 
cator Diagrams  from  the  Experimental 
Locomotive1'  Diagrams  were  taken 
under  a  great  variety  of  conditions  of 
operating,  and  they  present  a  very  good 
lesson  on  the  indicator,  in  the  way  they 
appear  in  the  pamphlet  and  the  clear  man- 
ner in  which  the  notes  concerning  them 
are  written. 


MIDLAND   RAILWAY   EXPRESS    ENGINE. 

where  almost  any  man  likes  to  get  ahead 
of  the  other  fellow.  Two  roads  ran 
parallel  for  several  miles,  and  the  en- 
gineers of  the  two  roads  often  had  a 
friendly  brush  when  they  happened  to 
meet  at  this  point,  and  they  managed  to 
meet  pretty  often  too — who  doesn't  like 
a  race? 

Complaints  were  entered  and  strict 
orders  were  issued  that  the  racing  must 
stop,  but  still  reports  of  fast  running  at 
this  particular  point  continued  to  be 
made.  The  division  superintendent  said 
he'd  fix  'em,  he'd  ride  on  the  engines  and 
see  if  it  couldn't  be  stopped. 

So  he  got  on  the  129,  which  hauled 
the  express  and  never  said  a  word  about 
racing,  but  kept  his  eyes  and  ears  open 
to  see  or  hear  something  suspicious 
between  the  engineer  and  fireman.  They 
neared  the  racing  ground  and  sure  enough 
there  was  the  other  express  about  even 
with  them  on  the  other  track,  but  still  no 
sign  of  guilt  on  the  part  of  the  engineer 
or  fireman.  The  former  kept  his  eyes  on 
the  track  ahead,   apparently   oblivious  of 


the  —  —  line  grinning  at  us  from  the 
baggage  car,  beat  her  or  bust,  -I'll  see 
you  don't  get  fired." 

"Couldn't  think  of  racing  Mr.  S.,  not 
without  a  written  order  from  the  G. 
M..  but"  as  he  lowered  his  voice  a  little 
"if  the  129  can  hold  her  wind  till  we  break 
over  this  grade,  I  rather  guess  she'll  drop 
down  into  Noburg  first,  its  a  kind  of  a 
trick  of  her's  Mr.  S..  but  she  never  races 
— nary  a  race." 


The  experimental  locomotive,  Sche- 
nectady No.  1,  has  been  moved  from  Pur- 
due University  preliminary  to  putting  in 
the  experimental  laboratory  a  much 
larger  engine,  capable  of  being  changed 
in  many  ways  for  experimental  purposes. 

§  $  $ 

"The  World's  Rail  Way,"  the  most 
handsome  mechanical  book  ever  pub- 
lished, is  going  rapidly.  Those  who  wish 
to  have  the  book  should  send  for  it  with- 
out delay. 
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Locomotive  for  Japan. 

The  annexed  engraving  illustrates  one 
of  a  group  of  locomotives  recently  built 
by  the  Brooks  Locomotive  Company,  for 
the  Koya  Railway,  of  Japan. 

The  engine  is  of  peculiar  design,  being 
a  double-ender  with  pony  truck  at  each 
end.  The  cylinders  are  15  x  22  inches; 
driving  wheels,  50  inches  diameter;  boiler 
is  51  inches  diameter  and  carries  a  work- 


hill  in  Hartford  with  ease,  and  horses  are 
not  to  be  compared  with  it  for  speed, 
it  being  at  least  50  per  cent,  faster. 

§     «     i 

Railroad   Organization. 

To  the  average  motive  power  man  the 
purpose  of  the  various  other  departments 
is  vague  and  unintelligible.  In  an  article 
written  by  President  Baldwin,  of  the  Long 
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ing  pressure  of  150  pounds.  Total 
weight  of  the  engine  is  92,000  pounds,  of 
which  70,000  pounds  are  on  the  drivers. 


Self-Propelling  Fire   Engine. 

It  is  rather  surprising  how  long  some 
good  things  remain  unknown,  while  the 
freaks  and  other  useless  devices  are  too 
much  in  evidence  for  the  peace  of  mind 
or  the  pocket-books  of  the  investing 
public.  With  all  the  talk  which  has  been 
recently  indulged  in  about  horseless 
carriages  of  various  kinds,  it  seems  a 
little  strange  to  find  a  self-propelling  fire 
engine  which  has  been  doing  constant 
service  since  1889  and  has  given  the  best 
of  satisfaction.  But  Hartford,  Conn., 
has  been  using  the  one  shown  herewith 
for  8  years  and  began  using  this  type  in 
1876. 

The  present  engine,  the  No.  3,  was 
built  by  the  Manchester  Locomotive 
Works,  and  cost  $7,000.  The  engine 
weighs  8J/2  tons  and  has  steam  cylinders 
9V2  inches  in  diameter,  pump  cylinders 
SlA  inches  in  diameter,  the  stroke  of  all 
cylinders  being  8  inches.  The  maximum 
capacity  of  the  pumps  is  1,350  gallons 
per  minute,  although  the  engineer,  Mr. 
John  R.  Davis  does  not  think  this  is 
often,  if  ever  reached  in  actual  work.  Mr. 
Davis  is  very  enthusiastic  over  his  engine 
and  takes  a  great  pride  in  explaining  its 
good  points;  which  by  the  way,  is  pro- 
bably one  reason  for  the  engine's  great 
success.  The  city  of  Boston  has  recently 
purchased  a  similar  engine,  but  they  ap- 
parently lack  the  man  to  make  it  a  suc- 
cess. 

The  No.  3  (or  "Jumbo"  as  it  is  called) 
stands  ready  for  action  at  all  times  and 
usually  crosses  the  door  sill  in  8  seconds 
after  the  alarm  is  received.     It  climbs  any 


Island  Railroad,  to  the  "Harvard  Month- 
ly," the  following  paragraphs  appear: 

The  organization  of  a  railroad  com- 
prises six  principal  departments,  and  for 
the  purposes  of  this  paper  the  following 
classification  is  proper: 

"1.  The  Executive — including  financial. 

2.  Traffic — Passenger  and  freight  busi- 
ness. 

3.  Operation  or  transportation — Motive 
power  and  cars;  purchasing;  store;  medi- 
cal; department  of  tests. 

4.  Engineering — Maintenance  of  road- 


arc  responsible  for  the  revenue.  Kate 
making  is  the  most  intricate  subject  con- 
nected with  railroad  work.  It  necessitates 
a  careful  study  of  economic  and  business 
questions.  The  competition  of  various 
markets,  of  different  localities,  of  other 
competing  lines,  etc.,  make  the  most  diffi- 
cult problems  in  the  business  world.  For 
this  reason  a  knowledge  of  economics  and 
mathematics,  and  good  business  judg- 
ment, are  necessities  to  the  successful 
traffic  man.  The  traffic  department  pro- 
vides the  business  for  the  transportation 
department. 

The  transportation  department  pro- 
vides the  trains  for  the  movement  of  the 
traffic,  and  deals  with  the  problem  of 
transporting  passengers  and  freight  to 
their  destination  with  speed,  safety  and 
the  greatest  possible  economy.  Economy 
in  railroad  transportation  is  of  first  im- 
portance, not  only  to  the  railroads,  but 
also  to  the  public,  as  the  ability  to  reach 
distant  markets  depends  upon  the  econ- 
omy of  operation. 

The  officer  in  charge  of  transportation 
has  the  care  and  discipline  of  men  in  train 
service.  The  direction  of  thousands  of 
men  in  train  service  where  the  highest 
degree  of  efficiency  and  accuracy  is  neces- 
sary demands  executive  qualities  of  a  high 
order — not  only  the  qualities  of  an  army 
officer,  but  wisdom  and  discretion  in  deal- 
ing with  the  important  wage  and  labor 
questions. 

The  present  efficiency  in  railroad  ser- 
vice and  the  possibility  of  operating  thou- 
sands of  miles  of  railroad  under  one  man- 
agement are  largely  due  to  the  mutual 
confidence    between    railroad    companies 
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way;  bridges  and  buildings;  new  construc- 
tion. 

5.  Legal. 

6.  Auditing. 

The  executive  officers  define  the  gen- 
eral policy  of  the  road  and  direct  its 
finances. 

The  traffic  officers  make  the  rates  for 
both  passenger  and  freight  business  and 


and  their  employes,  which  has  been  de- 
veloped within  recent  years. 

The  subordinate  branches  of  the  operat- 
ing department  are  many. 

The  care  of  the  motive  power  and  cars 
is  under  the  direction  of  a  mechanical  en- 
gineer. The  efficiency  of  the  motive 
power  is  a  very  important  element  in  the 
economy  of  operation.     One  of  the  most 
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distinguished  railroad  men  of  his  time 
had  been  the  superintendent  of  motive 
power  of  a  great  system  of  railroads,  and 
had  prepared  for  it  by  an  academic  de- 
gree at  Harvard  and  a  thorough  course 
in  the  shops. 

The  purchasing  agent  may  buy  sup- 
plies amounting  to  many  millions  of  dol- 
lars per  year,  and  he  must  purchase  them 
of  the  right  quality  and  at  the  lowest 
price. 

The  storekeeper  has  in  his  charge  the 
large  ---tuck  of  all  kinds  of  material  neces- 
sary for  the  repairs  and  maintenance,  and 
on  proper  requisition  supplies  the  de- 
partment in  need  of  material. 

The  chemist  and  engineer  of  tests 
examines,  tests    chemically  or  mechani- 


First  Rails  Rolled  in  America. 

In  the  course  of  an  address  at  the 
twenty-fifth  anniversary  of  the  Stevens 
Institute  of  Technology,  the  Hon.  Abram 
S.  Hewitt  said:  "In  the  year  1846,  more 
than  fifty  years  ago,  Mr.  Edwin  Stevens 
sent  for  me  one  day  and  said  that  the 
Camden  &  Amboy  Railroad  Company 
w:  rated  to  get  2.000  tons  of  rails,  and  that 
if  was  impossible,  owing  to  the  great 
scarcity  of  the  article,  to  procure  them  in 
time  to  be  laid  in  that  year.  He  said, 
however,  that  he  was  prepared  to  pay  the 
cost  of  importation  if  my  firm  would  1111- 
d(  rtake  to  make  the  rails  at  the  price  of- 
Fered,  which  was  $90  per  ton.  We  had 
just  built  a  little  wire  mill  at  Trenton 
for  the  manufacture  of  wire.     Now,  wire 
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cally  all  material  purchased,  to  see  that 
it  conforms  to  specifications. 

The  medical  department  is  for  the  care 
of  all  employes  injured  in  the  service,  and 
many  roads  provide  ample  hospital  facili- 
ties. 

The  engineering  department  is  man- 
aged by  a  civil  engineer.  He  keeps  all 
standards  of  construction,  lays  out  new 
lines  and  new  work  on  the  road.  He  may 
superintend  the  maintenance  of  the  road- 
way and  track,  and  the  repairs  of  all  the 
bridges,  buildings,  etc. 

The  legal  department  is  very  important. 
The  enormous  amount  of  litigation  grow- 
ing out  of  the  quasi-public  interests  of 
railroad  corporations,  and  the  necessity 
of  giving  constant  attention  to  the  politi- 
cal relations  between  the  railroads  and  the 
public,  demand  men  of  the  highest  legal 
and  diplomatic  ability. 

The  auditing  department  keeps  the 
accounts  of  the  income  and  disburse- 
ments. 


is  very  much  the  reverse  of  a  railroad 
bar. 

"Mr.  Stevens  said:  T  want  you  to  make 
2,000  tons  of  rail,  weighing  65  pounds  to 
the  yard,'  which  was  the  heaviest  rail 
af  that  time  made  in  the  world.  I  after- 
wards discovered  that  the  pattern,  like  all 
the  inventions  of  the  Stevens  family,  was 
peculiar,  and  somewhat  difficult  to  roll. 
Nevertheless,  I  finally  agreed  to  make  the 
attempt,  and  as  a  matter  of  fact  we  suc- 
ceeded in  delivering  2,000  tons  of  rails, 
for  which  we  received  the  sum  of  $180,000 
in  hard  cash. 

"Robert  L.  Stevens,  as  you  all  know, 
was  the  designer  of  what  is  known  as  the 
flange  rail.  He  had  it  made  in  Wales 
at  the  works  of  Sir  John  Guest,  and  with 
sue1',  expedition  that  within  two  years 
from  the  time  of  undertaking  the 
piactical  scheme  of  building  the  Camden 
&  Amboy  Railroad,  that  railroad  was  con- 
structed, running  and  carrying  passengers 
and  freight  with  entire  success  between 
Philadelphia  and  New  York.     Robert  L. 


Stevens  and  his  brother  Edwin,  who  was 
the  business  manager  of  the  enterprise, 
thus  performed  in  two  years  a  feat  which 
ni  t'.,:.t  time,  if  you  will  consider  the  de- 
velopment of  the  mechanical  arts,  the 
state  of  the  financial  transactions  of  the 
woild,  and  the  unknown  elements  which 
ent(  red  into  the  problem,  was  a  greater 
performance  than  if  any  man  were  to  un- 
dertake at  this  time  to  build  a  road  from 
New  York  to  San  Francisco  in  two 
years. 

The  world  never  saw  a  greater  triumph 
th-n  the  construction  of  that  road,  and 
out  or'  its  operation  have  come  all  the  de- 
velopments which  have  culminated  in  the 
modern  railway  and  its  wonderful  ap- 
pliances. They  had  to  provide  cars,  be- 
cause there  was  no  model  for  cars.  They 
were,  however,  the  proprietors  of  the 
Union  Line,  which  carried  passengers 
from  New  York  to  Philadelphia.  Forty 
coaches,  often  in  a  line,  would  start  from 
New  Brunswick  (on  the  arrival  of  one  of 
the  Stevens'  steamboats)  across  the  State 
of  New  Jersey,  drawn  by  thoroughbred 
horses  to  Trenton,  where  the  old  build- 
ings which  were  constructed  by  the  Stev- 
ens family  of  solid  brick  and  mortar,  stand 
to  this  day,  and  where  the  house  still  re- 
mains in  the  possession  of  my  family, 
in  which  John  C.  Stevens,  who  was  the 
superintendent  of  the  Union  Line,  re- 
sided and  superintended  the  business;  for 
the  peculiarity  of  the  Stevens  family  was 
that  whatever  they  undertook  to  do  they 
did  themselves.  They  had  subordinates, 
they  had  trusted  men,  they  had  tried  as- 
sistants, but  the  superintendence  of  the 
work  to  the  minutest  part,  was  done  by 
John  and  Robert  and  Edwin  Stevens. 


A  5mall  Lathe  Chuck. 

A  convenient  accessory  to  a  lathe  doing 
a  small  class  of  work,  more  especially 
bolts  and  set  screws,  is  the  chuck  which 
we  illustrate  in  this  connection.  It  is  in 
use  at  the  New  York,  Ontario  &  Western 
shops  at  Middletown,  N.  Y.,  where  those 
seen  in  commission  were  built.  The  rig 
consists  of  a  cast-iron  body  which  is  bored 
and  threaded  to  fit  the  lathe  spindle,  it 
taking  the  place  of  the  face  plate  when  in 
operation,  and  two  jaws  actuated  by  a 
right  and  left  hand  screw.  The  jaws 
having  a  lug  at  one  end  for  the  screws, 
have  beveled  sides  which  fit  into  a  cor- 
responding groove  in  the  body,  the  latter 
being  tapped  for  the  right  and  left  hand 
screws.  Any  motion  of  the  screws  causes 
the  jaws  to  advance  or  recede,  and  thus 
make  a  very  simple  and  handy  chuck 
for  a  large  number  of  lathe  jobs  in  a  rail- 
road shop.  No  claim  of  originality  was 
made  for  this  device;  in  fact,  it  may  be 
quite  ancient,  although  we  cannot  trace 
its  age,  but  it  has  not  lived  long  enough 
yet  to  get  into  all  the  shops  that  would 
derive  a  profit  from  an  acquaintance 
with   it. 
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Steam  Koad  that  Used    Electric  Trac- 
tion a  Year   Ago. 

Editors: 

In  your  June  issue  of  the  "Locomotive 
Engineering,"  on  pages  419  and  420,  un- 
der the  title  of  "A  New  Experience  with 
Electric  Traction  on  a  Steam  Road."  is 
an  article  on  the  subject  of  operation  of 
electric  and  steam  trains  over  the  same 
track,  and  a  copy  of  the  first  train  order 
to  a  motorman.  1  beg  to  say  to  you  that 
the  article  referred  to  does  the  Wellston 
&  Jackson  Belt  Ry.  an  injustice,  inas- 
much  as  our   company   operate   a   line   II 


past    fear,  and  an-  u  1  'I  on  all  classes  of 
traffic — fast   passenger,   excursion,   goods 
and  mineral.    The  tendi  1     are  thi    u  ual 
Calcy  six-wheel  type. 
The  principal  dimensii  ms  are: 

II.  nl .1    pi  1  ,         i..;o  pounds. 

Heating  surface   -Firebox',  112.4  sq 
feet;  tubes,  218  of  [J^-inch,  equal  to  [,056.8 
square  feet.    Total,  1 , 1 69. _■  feet. 

Cylinders — 18  x  26. 

Diameter  of  wheels — 5  feet  (on  tread). 

Weight  of  engine  and  tender  in  working 
order — 77  tons  [3  cwt. 

Trusting  that  you  may  consider  above 


and  file  to  even  attempt  t.,  question  such 

no  doubt  render  hi 
liable  to  an  application  of  the  maxim  that 
1  ools  rush  in  '■■  I 

principal  objection  to  their  use  ap- 

to  be  the  claim   of  increased   back 

ure,  which  must  be  attributed  to  the 

leant  on   the  sides  of  the 

bar.  provided  always  that  the  d  aineter  oi 

the  nozzle  is  increased  sufficiently  to  com- 

pensate  for  thi le  bar 

which  appears  to  be  almost  practically  in- 
significant in  amount,  eon  .•  suc- 
cess  and    free    running    qualities    of   the 
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miles  in  length  between  Wellston  and 
Jackson,  Ohio,  and  same  has  been  in 
successful  operation  under  the  above  sys- 
tem since  March  1st,  1896,  a  little  over 
15  months.  I  enclose  for  your  infor- 
mation copy  of  time  table  No.  6. 

M.  S.  Conkers, 
Superintendent. 
Columbus,  O.,  June  8,  i8gy. 


Caledonian  "  Goods  "  Locomotive. 

Editors: 

As  I  have  seen  in  "Locomotive  Engi- 
neering" some  excellent  pictures  of  our 
British  passenger  engines,  but  never  one 
of  our  typical  "six-coup  goods"  (undoubt- 
edly the  most  numerous  class  of  engine  in 
the  British  Isles).  I  have  to-day  sent  you 
per  bi  .oi.  p(  isl  a  photo  of  one  of  the  stand- 
ard goods,  Caledonian  Railway.  Sixty 
of  these,  fitted  with  Westinghouse  brakes, 
have  been  built  at  St.  Rollox  during  the 


worthy  of  insertion,  and  with  best  wishes 
for  your  paper,  which,   for  a  Yankee,  is 
extremely  fair  to  the  "durned  furriner," 
Sam  A.  Forbes. 
Perth,  Scotland. 

P.  S. — For  particulars  I  am  directly  in- 
debted to  the  kindness  of  John  Mcintosh, 
Esq.,  St.  Rollox.— S.  A.  F. 


Bridging   Exhaust  Nozzles. 
Editors: 

Although  the  Master  Mechanics'    Asso- 
ciation (1896)  has  apparently  set   it 
against  the  practice  of  inserting  cr 
into  exhaust  nozzles,   does  not  such  con- 
demnation seem  almost  premature  in  the 
light   of   discoveries   made   by    Pro 
Goss  and  others   in  connection   with   the 
action  of  the  exhaust  jet  mentioned  by  yon 
in   the  July   number.    1806.    page   624 — al- 
though I  know  that  fjr  one  of  the  rank 


Smith  triple-expansion  exhaust  pipe. 
whose  several  orifices  present  a  fr  ctional 
surface  several  times  greater  than  any  ar- 
rangement of  the  common  nozzle. 

Again,  in  the  article  before  mention  d. 
page  624,  July,  1806.  you  state  that  "1  w  s 
found  that  the-  fuel  erases  do  not  mingle 
with  the  steam  until  nearly  half-way  up 
the  stack;  they  ascend  most  oi  the  way 
clinging  to  the  surface  of  the  exhai: 
The  action  of  the  jet  in  crent  ng  a  vacuum 
is  almost  entirely  inductive,  of  tin-  same 
character  as  that  of  an  injector  lifting 
water." 

Now,   11   this    be    true    that    the 
only  cling  to  the  surface  of  the  ie\  i-  i 
not  a   reasonable   deduction   that   'the  je; 
issuing  at  equal  5.   of  cours, 

adhesion    and    consequent    discharge    01 
most  proportional  to  the  s  earn 
jet  surface  presented  to  tli  N   w 

while  it  is  convenient  and  desirable  in 
some  ways  to  have  tl  -1.  still  it  i- 


550 


LOCOMOTIVE    ENGINEERING. 


evident  that  this  form  presents  the  least 
possible  amount  of  surface  to  the  gases 
upon  which  to  cling,  while  a  nozzle  of  suf- 
ficiently increased  diameter  with  a  bar 
would  form  a  jet  having  practically  the 
same  circumferential  surface  plus  twice  its 
diameter  along  the  sides  of  the  bar,  or, 
roughly,  an  increase  of  jet  surface  of  ab  Hit 
40  per  cent.,  and  the  gases  being  drawn 
into  this  split  in  the  jet  just  over  the  noz- 
zle, and  adhering  to  the  flat  surfaces,  in- 
crease the  discharge  of  gases  without  a 
proportionate  increase  in  back  pressure: 
and  beside,  these  gases  being  forced  into 
intimate  contact  with  the  steam,  impart 
to  it  a  portion  of  their  heat,  thus  increas- 
ing its  expansive  force,  and  assisting  to 
maintain  its  initial  velocity  and  increase  its 
volume.  Actually,  in  road  practice,  it  has 
been  found  that  a  proportionately  greater 


Use  of  Dampers. 

Editors: 

I  read  the  letter  of  Mr.  J.  J.  Clair,  in 
your  April  number,  with  much  interest, 
in  regard  to  the  regulation  of  the  fire  by 
judicious  handling  of  the  dampers.  I  was 
roundhouse  foreman  at  one  time,  in 
charge  of  the  station  from  which  Mr. 
Clair  was  running,  and  I  fully  concur  in 
his  views  on  this  matter.  The  greatest 
obstacle  at  present,  however,  is  the  diffi- 
culty in  operating  the  damper  rigging, 
and  its  availability  for  use  when  required. 
In  some  cases  it  is  entirely  out  of  reach 
of  the  fireman,  and  owing  to  the  bent  and 
battered  condition  of  the  levers,  cannot 
be  lowered  at  all.  I  have  seen  it  demon- 
strated that  the  fire  can  be  preserved,  on 
a  long  drift  down  hill,  without  the  pop 
raising,  by  either  partially  or  completely 
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nozzle  with  two  bars  in,  set  at  right  an- 
gles, but  in  the  same  horizontal  plane, 
will  produce  a  still  greater  draft  than  an 
open  nozzle  or  one  with  a  single  bar  whose 
open  areas  are  equal.  I  believe  I  am  jus- 
tified in  believing  that  the  majority  of  en- 
gineers and  others  who  have  carefully  ob- 
served are  satisfied  that  bridged  nozzles 
generally  produce  the  greatest  draft,  open 
areas  being  equal. 

In  the  article  referred  to  you  appear  to 
be  optimistic  of  great  improvements  and 
economies,  as  a  result  of  the  discoveries 
mentioned,  and  I  am  sure  everyone  inter- 
ested, and  especially  firemen,  say  Amen! 

S.  J.   HUNGSRFORD, 

Canadian  Pacific  Railway. 
Montreal. 


closing  the  front  damper.  It  is,  how- 
ever, hard  to  instill  this  into  the  fireman, 
whose  ambition  is  only  bounded  by  pay 
day,  and  the  conscientious  engineer  who 
is  striving  for  a  good  position  on  the  per- 
formance sheet  is  often  seriously  handi- 
capped from  this  cause. 

The  many  valuable  and  practical  books 
which  have  been  written  in  late  years, 
treating  on  scientific  combustion  from  a 
practical  standpoint,  are  gradually  be- 
coming the  means  of  awakening  the  lazy 
fireman  to  the  fact  that  it  is  to  his  interest, 
as  well  as  that  of  the  company  by  whom 
he  is  employed,  to  study  economy.  In 
my  experience,  I  hardly  think  that  on 
one-tenth  of  the  engines  I  have  observed 
that  the  dampers  were  ever  worked  at  all. 


I  fully  agree  with  Mr.  Clair's  views  in 
this  matter;  but,  of  course,  there  must  be 
some  radical  improvements  made  in  the 
damper  rigging  on  the  majority  of  en- 
gines before  their  proper  handling  will 
prove  practicable. 

ROIiRRT    H.    ROGKRS, 

Mexican  Central  Shops. 

§  §  @ 

Simple  Form  of  Bell  Ringer. 

Editors: 

I  forward  you  by  this  mail,  blueprint 
showing  device  for  locomotive  bell  ringer, 
to  be  operated  by  air. 

The  ringer  is  fastened  to  bell  frame  as 
shown;  operated  as  follow:  Air  is  ad- 
mitted at  lower  end  of  plug  E,  and  passes 
by  valve  E,  into  cylinder  A,  under  piston 
B;  when  piston  B  has  made  a  slight 
movement  upward,  valve  E  closes  and 
the  air  in  cylinder,  by  expansion,  forces 
piston  up  till  it  passes  exhaust  ports  K, 
when  it  drops  back  till  it  touches  valve 
E,  which  is  held  to  seat  by  air  pressure 
underneath  valve.  In  making  upward 
stroke,  the  tee  head  piston  rod  C  strikes 
the  crank  H,  which  is  set  a  little  to  one 
side  of  center  line  and  swings  the  bell; 
as  the  bell  drops  back,  crank  strikes  pis- 
ton, which  forces  valve  E  open,  admitting 
air  to  cylinder  for  next  stroke. 

Crank  H  is  provided  with  roller  /,  fas- 
tened by  pin  /,  to  overcome  friction  as  it 
passes   over  tee  head  piston  C. 

You  will  note  there  is  no  connecting 
rod,  and  very  few  working  parts,  and  it 
is  about  as  simple  and  cheap  as  any  ringer 
I  have  yet  seen. 

This  device  is  not  patented. 

C.  T.  McElvaney, 
M.  M.,  Missouri,   Kansas  & 

Texas    Railway. 

Denison,  Tex. 


The  Fitzpatrick  Flue  Cutter. 

Editors : 

I  inclose  you  sketch  of  the  Fitzpatrick 
flue  cutter,  in  use  in  the  shops  at  this 
place.  I  have  been  using  this  tool  for 
the  past  eighteen  months.  Last  year  we 
cut  out  seventy-two  sets  of  flues  at  an 
average  cost  per  set  of  $6,  a  saving  to  the 
company  of  from  $4  to  $s  per  set.  The 
cost  of  repairs  on  the  cutter  would  not 
exceed  $5  for  the  whole  year.  Some 
cutters  will  cut  out  three  and  four  sets, 
while  others  will  only  cut  out  one  set. 

We  gave  this  tool  a  test  last  week,  tak- 
ing out  a  set  of  236  2j4-inch  flues  in  8'/2 
hours.  This  includes  taking  thimbles  out 
of  front  heads.  The  total  cost  of  taking 
out  that  number  of  flues  was  $4.03.  We 
have  an  air  attachment  nearly  completed 
for  applying  to  operative  tool,  which  will 
greatly  increase  the  speed  of  doing  work. 
C.  O.  Alexander, 
Foreman  Boiler  Maker. 

Raton,  N.  M. 
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The  English  and  Metric  Systems. 

BY  CHARLES  T.    PORTER. 

I  am  filled  with  astonishment  and  in- 
dignation, to  see  the  cause  of  our  good 
old  English  system  of  linear  measurement 
so  meekly  given  away;  to  sec  the  preten- 
sions to  superiority  which  are  arrogantly 
put  forth  on  behalf  of  the  metric  system, 
admitted,  directly  or  tacitly,  by  those  who 
are  in  the  actual  enjoyment  of  a  system 
which  is  incomparably  its  superior. 

I  know  very  well  what  the  word  "in- 
comparably" means,  and  I  know  what  I 
mean  when  I  use  it.  I  mean  that,  when 
the  English  and  French  systems  are  fairly 
compared,  in  a  comprehensive  manner, 
taking  into  consideration  all  their  appli- 
cations, the  English  system  will  be  found 
to  be  so  greatly  superior  that  there  is  no 
comparison  between  them. 

Here  one  of  those  wiseacres,  who  are 
always  ready  to  pronounce  judgment  be- 
fore they  have  heard  the  case,  is  announc- 
ing his  decision;  maybe  a  good  many  of 
them  are  doing  so,  as  follows:  "Porter 
has  made  a  blunder.  He  has  taken  an 
extreme  position  that  he  cannot  main- 
tain, and  so  has  destroyed  in  advance 
whatever  weight  a  judicious  and  rational 
argument  might  have  had." 

I  am  not  much  in  the  habit  of  taking 
untenable  positions,  and  I  have  not  done 
so  now.  I  hold  myself  bound  to  prove  the 
proposition  I  have  above  laid  down,  in 
its  most  literal  and  absolute  sense,  and  I 
undertake  to  do  it  to  the  complete  satis- 
faction of  every  man  who  can  read  the 
English  language. 

Before  entering  on  a  comparison  of  the 
two  systems,  it  is  in  order  to  call  atten- 
tion to  the  almost  incalculable  loss  and  in- 
convenience that  would  be  involved  in  the 
change  from  our  existing  system  to  the 
metric  system.  Now  I  see  the  look  of 
scorn  that  curls  the  lips  and  elevates  the 
noses  of  the  advocates  of  the  metric  sys- 
tem, that  weight  should  be  allowed  to 
so  paltry  a  consideration  as  this,  when 
such  a  blessing  is  to  be  attained. 

What  does  anyone  suppose  it  really 
would  cost  us  to  reach  that  beatific  condi- 
tion in  which  a  woman  could  send  her 
little  boy  to  the  grocery  for  six-tenths  of 
a  kilogram  of  cheese,  and  could  order 
from  the  "magazin"  of  dry  goods  a  meter 
and  eight  hundred  and  fifty-six  milli- 
meters of  calico,  and,  that  our  blessedness 
might  be  complete,  could  pay  for  them 
in  centimes?  Could  we  get  there  by  the 
sacrifice  of  not  more  than  one-half  of  our 
posessions?  Because  if  we  could,  these 
fanatics  would  have  us  start  at  once. 

Really,  however,  I  find  myself  in  agree- 
ment with  them,  in  holding  that  this  con- 
sideration of  cost  has  nothing  to  do  with 
the  question;  for  if  the  change  could  be 
made  without  the  least  loss  or  inconven- 
ience to  anybody,  then  to  make  it  would 
be  simply  idiotic,  being  the  abandonment 
of  the  most  perfect  system  in  the  world 
for  one  that,  for  all  general  uses,  is  in- 
comparably inferior. 


I  must  first  pay  my  respects  to  the 
scientific  character  of  the  metric  sy  tem 
The  Frenchman  exclaims:  "Dis  is  ze  only 
systeme  scientifique,"  "Nous  avons  un 
grand  systeme  si  ientifique,"  and  the  Eng- 
lish and  the  Americans,  taunted  with  the 
humble  origin  of  their  own  system,  and 
the  barleycorns,  and  the  nails,  and 
the  hand,  and  the  foot,  and  the 
length  of  King  Henry  the  First's  arm, 
and  the  pole,  hang  their  heads,  and 
stand  speechless,  in  the  presence  of  this 
grand  scientific  system;  ready  to  admit 
that  it  must  possess  some  wonderful  ad- 
vantages, though  they  don't  know  exactly 
what,  probably  because  they  are  not  suffi- 
ciently acquainted  with  it;  for  its  advo- 
cates argue  very  plausibly,  a  system  which 
has  maintained  its  position  for  a  century, 
which  many  other  nations  have  adopted, 
and  which  is  in  universal  use  for  scien- 
tific purposes,  must  have  well  grounded 
claims  to  superiority. 

I  propose  to  show  that  this  claim,  that 
the  metric  system  is  scientific,  is  the  most 


ridiculouc  noi 
ading  in  t!>e  garb  of  s<  ience,  as  the  result 
proved,  in  the  funniest  and  most  con- 
clusive tain  the  exact 
iian  was  in  itself  a 
highly  impo  object,  one  which  men 
of  science  had  then  been  engaged  about 
foi  a  century,  and  have  been  al 
since — for,  on  account  of  the  oblate  fig- 
ure of  the  earth,  this  determination  was 
found  exceedingly  difficult — but  to  ob- 
tain it  for  the  purpose  of  making  it 
the  basis  for  In  urcnicnt  was  a 
mere  childish  fancy,  that  no  one  but  an 
unpractical  Frenchman  could  ever  have 
thought  of. 

Well,  after  immense  labor,  the  commis- 
sion appointed  by  the  French  Govern- 
ment succeeded,  as  they  supposed,  in  de- 
t'  tunning  the  length  of  the  meter,  and 
this  exact  length  was  marked  on  a  metal 
rod,  which  was  deposited  in  the  Archives 
in  Paris,  and  was  decreed  to  be  the  grand 
universal  standard  aforesaid. 

Subsequent     measurements,     however. 
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wheel 


r  teerfng 


FITZPATRICK'S    FLUE    CUTTER. 


arrant  humbug  that  was  ever  palmed  off 
on  the  world,  and  it  won't  be  much  of  a 
job  either. 

The  French  Revolution  brought  into 
clear  light  the  want  of  balance  in  the 
French  character.  Among  many  more 
serious  exhibitions  of  this  weakness,  there 
appeared  this  one,  of  an  infantile  nature: 
They  would  determine  the  exact  length  of 
the  meridian  circle  (so  called,  although 
it  is  not  a  true  circle)— that  is,  of  the  line 
drawn  on  the  surface  of  the  earth,  at  the 
level  of  the  sea,  intersecting  the  equator  at 
any  point,  and  passing  through  the  op- 
posite poles — and  they  would  take  one 
forty-millionth  of  this  length,  known  as 
the  ten-millionth  of  the  quadrant  of  the 
meridian,  and  establish  it,  by  a  firm  de- 
cree, to  be  the  grand  universal  standard 
unit  of  length,  for  all  distances  and  dimen- 
sions, small  and  great,  on  the  earth  and 
in  the  heavens. 

This  idea  was  excessively  French — that 
i;;.  it  was  big  and  empty.    There  never  has 


proved  that  the  length  of  the  quadrant 
of  the  meridian  found  by  this  commission 
was  too  short  by  about  6,200  English  feet, 
or  more  than  a  nautical  mile,  the  now 
accepted  length  of  this  arc  being  10,001,887 
French  meters;  so  the  meter  is  too  short 
by  about  .0074  of  an  inch.  This  humiliat- 
ing discovery  does  not  trouble  metricists. 
They  continue  to  mistake  grandiloquence 
for  common  sense,  and  to  boast  of  the 
grand  scientific  system,  in  apparent  ignor- 
ance of  the  fact  that  its  pretension  has 
had  the  bottom  knocked  out  of  it. 

In  fact,  the  meter  represents  nothing. 
It  is  a  mere  arbitrary  unit.  It  answers  the 
purpose  of  a  standard,  however,  just  as 
well  as  if  it  really  were  the  wonderful 
fraction  it  was  supposed  to  be;  and  so  any 
other  rod,  that  was  of  a  nature  to  main- 
tain a  constant  length,  cut  off  to  any 
length  whatever,  and  made  by  law  the 
standard,  would  have  served  just  as  well. 

The  wonderful  scientific  work  of  the 
commission  determined   nothing,   except 
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its  own  absurdity  for    the   purpose     toi 
which    it    was    performed.      Thi 
fable   had   perhaps    its    fittest    illustr; 
tlie  mountain  was  in  labor,  and  a  ridic- 
uluous  mouse  was  brought  forth. 

"But."  says  the  metricist,  "from  the 
we  derive  the  kilogram,  the  stand- 
ard unit  of  weight."  It  will  need  only  a 
few  words  t"  show  that  tins  was  even  a 
greater  absurdity  than  deriving  the  meter 
from  the  meridian.  There  is  no  relation 
between  the  standard  oi  length  and  the 
standard  of  weight,  except  that  which 
exists  in  the  French  imagination.  There 
is  a  relation  between  the  dimensions  and 
the  weight  of  every  substance,  but  this  is 
in  every  case  a  different  relation,  [t  is  a 
great  confusion  of  thought  to  argue  from 
this  that  any  relation  exists  between  the 
Standards  oi  weight  and  of  length. 

As  no  such  relation  exists,  of  course 
none  could  be  shown  by  any  scientific 
method.  The  French  found  it  necessary, 
therefore,  to  resort  to  an  unscientific 
method.  It  was  decreed  that  the  kiln- 
gram  should  be  the  weight  of  a  cubic  deci- 
meter of  water.  Measuring  water  is 
utterly  unscientific.  Where  exact  deter- 
minations are  required,  scientists  do  not 
measure;  they  weigh.  The  method  of 
measurement  involves  so  many  liabilities 
to  error,  that  there  can  be  nothing  cer- 
tain about  the  result,  except  that  it  is 
wrong.  If  the  French  Government  had 
appointed  twenty  commissions  to  get 
this  weight,  they  would  have  produced 
twenty  kilograms.  There  is  not  one 
chance  in  a  million  that  any  two  of  these 
would  have  exactly  balanced  each  other. 
If  the  block  of  platinum  representing  this 
weight,  which  is  the  real  standard  kilo- 
gram, were  to  be  lost,  scientists  know 
perfectly  well  that  it  could  not  be  exactly 
restored  by  the  original  method. 

We  have,  then,  another  arbitrary  unit, 
representing  nothing;  and  we  know  that 
any  other  block  of  metal,  of  any  size 
whatever,  of  a  nature  to  retain  its  original 
weight,  and  made  by  law  the  standard, 
would  have  answered  just  as  well.  And 
so  all  the  science  we  have  found  consist'. 
in  the  establishment  of  these  two  arbi- 
trary standards. 

This  the  metricist  is  obliged  to  admit; 
but  he  replies:  "The  English  standards 
are  arbitrary  also,  and  you  have  not  the 
one  grand  universal  standard."  To  this 
we  answer:  "It  is  a  matter  for  profound 
thankfulness  that  practically  we  have  not, 
although  the  yard  is  our  legal  standard. 
We  are  under  infinite  obligation  to  the 
common  sense  of  our  ancestors,  that  we 
are  not  confined  to  a  single  unit.  The 
English  standards  are  arbitrary  only  in 
the  sense  in  which  everything  fixed  by 
law  must  be  arbitrary.  In  another  and 
ial  respect  they  are  not  arbi- 
trary. In  their  selection  a  principle  was 
observed,  the  principle  of  convenience: 
and  when  we  reflect  upon  it.  we  perceive 
that  this  is  the  only  rule  that  ought  to 
rn,  in  the  selection  of  these  most  im- 


portant units.  We  perceive  further,  that 
the  practical  application  of  this  principle 
ol  convenience  requires  that  there  shall 
number  of  units,  for  different  uses, 
the   only   i!'  i  onnei  in  in   between 

these  being  that  they  shall  be  commensur- 
able with  each  other.  It  is  obvious  that 
the  unit  which  is  most  convenient  for  the 
ent  of  land  and  geographical 
distances  cannot  be  the  most  convenient 
for  the  measurement  of  cloth,  and,  again, 
that  the  unit  which  is  the  most  convenient 
for  the  measurement  of  cloth  cannot  be 
the  most  convenient  for  use  in  the  manu- 
facture of  machinery,  where  a  multitude 
of  small  dimensions,  and  dimensions  dif- 
fering  from  each  other  by  only  small 
amounts,  need  to  be  employed. 

Acting  on  this  common-sense  principle, 
of  convenience  for  varied  uses,  our  wise 
ancestors  have  given  us  that  marvel  of 
convenience,  the  English  standards  of 
linear  measurement,  the  mile,  the  rod.  the 
yard,  the  foot  and  the  inch;  the  latter  the 
priceless  possession  of  the  English-speak- 
ing engineer  and  constructor  of  any  form 
of  machinery  or  mechanism  whatever.  It 
is  to  be  observed  that  everyone  is  free 
to  choose  any  of  these  units  most  suit- 
able for  his  use,  and  also  to  combine  them 
in  any  manner  he  sees  fit.  And  now  I 
would  like  to  know  what  comparison  is 
possible  between  this  system  and  that 
which  has  only  one  standard,  selected 
without  reference  to  convenience;  that  is 
ordained  for  all  uses  and  not  adapted  to 
any? 

The  selection  of  the  meter  as  the  uni- 
versal standard  of  length  in  the  French 
system  was  blunder  number  one.  I  now 
pass  to  blunder  number  two.  This  was 
the  selection  of  the  decimal  system  as 
the  only  system  for  the  division  or  the 
multiplication  of  the  meter. 

The  usefulness  of  the  decimal  system 
lies  within  narrow  limits.  It  is  invaluable, 
and  even  a  necessity,  for  the  expression  of 
small  quantities  and  values,  and  of  those 
which  could  not  be  exactly  or  approxi- 
mately expressed  in  any  other  way.  For 
this  reason  it  has  always  been  used  in 
mathematical  tables,  to  express  quanti- 
ties less  than  unity.  The  wonderful 
power  of  the  decimal  system  in  this  field 
completely  turned  the  heads  of  the  un- 
balanced Frenchmen,  and  they  proceeded 
to  the  greatest  of  all  absurdities,  the  adop- 
tion of  this  system  as  the  universal  and 
only  mode  of  division. 

It  is  utterly  unadapted  to  large  meas- 
urements. We  might  divide  the  yard 
decimally,  just  as  well  as  the  French  could 
the  meter,  but  what  nonsense  it  would  be. 
We  see  its  unsuitableness  at  a  glance.  In- 
stead of  it,  we  employ  the  natural  system 
of  division,  that  which  first  occurs  to 
everyone — the  division  by  continual  bi- 
section into  halves,  quarters,  eighths  and 
sixteenths,  and  so  on.  The  yard  and  tin- 
inch  are  divided  in  this  manner.  This 
division   is   not   applied     to  the    foot,   as 

11    th     li       than  one  foot  are  expressed 


in  inches.  This  method  of  division  is  not 
fixed  by  law.  Everybody  uses  it,  simply 
In  .  in  i  everj  body  prefers  to  use  it.  Every- 
body could  use  the  decimal  system 
if  they  wanted  to.  For  all  uses  of  the 
yard,  and  for  9,999  out  of  10,000  uses  of 
the  inch,  the  natural  system  of  division  is 
employed,  as  most  conveniently  meeting 
all  requirements.  We  employ  decimals  of 
the  inch  only  when  we  are  obliged  to. 
Then  we  avail  ourselves  of  the  decimal 
system  gladly;  but  there  must  be  some 
special  reason  for  its  use.  It  is  to  be  ob- 
seivcd,  that  for  the  expression  of  small 
dimensions  by  decimals,  the  inch  is  found 
to  be  a  most  convenient  unit.  An  amus- 
ing illustration  of  the  universal  prefer- 
ence for  the  natural  method  of  division, 
was  told  me,  thirty  years  ago,  by  the 
superintendent  of  the  Whitworth  Works, 
in  Manchester.  When  Mr.  Whitworth 
began  the  manufacture  of  cylindrical 
gages,  he  lost  his  head,  like  the  French- 
men; but,  by  the  kind  assistance  of  his 
fellow-countrymen,  he  soon  found  it 
again.  He  conceived  the  idea  that  deci- 
mal divisions  of  the  inch  would  be  an  im- 
provement on  the  natural  divisions,  and 
that  he  had  influence  enough  to  effect 
the  change.  So  he  made  his  gages  to 
decimals,  and  put  them  on  the  market, 
but  nobody  would  buy  them.  He  had  to 
call  them  in  and  make  what  people 
wanted.  "And  now,"  said  my  informant, 
"there  is  not  a  decimal  gage  anywhere, 
even  in  our  own  shop." 

An  interesting  feature  of  the  natural 
system  of  division,  and  one  by  which 
everybody,  either  consciously  or  uncon- 
sciously, is  attracted  to  it,  is  that  all  the 
divisions  are  aliquot  parts  not  only  of 
the  whole,  but  also  of  all  larger  divisions, 
so  that  the  relations  of  each  to  all  the 
other  parts  are  seen  at  a  glance.  This  is 
a  feature  of  great  practical  utility. 

Now  I  would  like  to  ask  a  second  ques- 
tion: What  possible  comparison  can  there 
be  between  a  system  that  permits  the  em- 
ployment of  the  natural  method  of  divi- 
sion and  the  system  that  forbids  it? 

But  is  not  the  metric  system  in  univer- 
sal use  by  scientific  men?  No,  it  is  not. 
Scientific  men  deal  with  the  extremely 
great  and  the  extremely  small.  The  for- 
mer class  will  have  nothing  to  do  with  it. 
The  divisions  of  the  circle,  as  before,  con- 
tinue to  be  expressed  in  degrees,  minutes 
and  seconds.  The  minute,  measured  on 
the  equator,  at  the  level  of  the  sea.  is  the 
nautical  mile,  and  this  is  the  unit  for 
astronomical  measurements. 

That  class  of  scientists  who  deal  with 
small  quantities  work  within  the  natural 
field  of  the  decimal  system,  and  ns  the 
metric  system  was  expressed  in  decimals, 
while  the  English  system  of  weights  and 
measures  was  not  so  expressed,  and  as 
scientists  almost  always  weigh,  the  h«p  by 
them  of  the  metric  system,  expressing 
weights  in  decimals  of  a  gramme,  was 
most  natural  and  even  necessarv  psoe- 
11  1II3   as  they  require  a  universal  system, 
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or  language,  in  which  scientists  of  all 
nations  may  communicate  with  each 
other.  This,  it  will  be  observed,  is  a 
special  use  with  which  no  one  not  en- 
gaged in  chemical  or  metallurgical  work 
has  any  concern. 

Bui  because  these  scientists  have  found 
this  system  admirably  suited  to  theii  u  i 
they  have  jumped  to  the  unscientific  con- 
clusion that  it  must  be  equally  well 
adapted  to  all  uses;  than  which  nothing 
more  illogical  can  be  imagined. 

In  thus  briefly  glancing  at  the  great 
convenient  features  of  the  English  sys- 
tem of  lineal  measurement,  I  must  not 
overlook  our  wonderful  system  of  scales, 
nothing  comparable  with  which  is  pos- 
sible in  the  metric  system.  These,  as 
employed  by  mechanical  draftsmen  and 
architects,  are  founded  on  the  natural 
divisions  of  both  the  foot  and  the  inch, 
and  on  the  relations  of  the  foot  and  the 
inch  to  each  other.  Thus  we  have  l/2  of 
full  size,  or  6  inches  to  the  foot;  %,  or  3 
inches  to  the  foot;  %,  or  V/2  inches  to 
the  foot;  1-12,  or  1  inch  to  the  foot;  1-16, 
or  3/i  inch  to  the  foot;  1-24,  or  l/z  inch  to 
the  foot;  1-32,  or  Y$  inch  to  the  foot;  1-48, 
or  }4  inch  to  the  foot;  1-96,  or  Ms  inch  to 
the  foot;  and  so  on.  These  possess  the 
admirable  feature  of  obvious  inter-rela- 
tion already  noted. 

When  an  English  or  American  drafts- 
man has  to  read  a  French  mechanical 
drawing,  and  finds  the  millimeter  to  be 
the  practical  unit,  and  sees  the  drawing 
covered  with  such  figuring  as  .062  nun.. 
876  mm.,  2.945  mm.,  he  realizes  the  ex- 
treme inconvenience  of  the  single  stand- 
ard, and  of  using  the  decimal  system  for 
everything,  and  he  thanks  his  stars  that 
he  was  not  born  to  such  an  inheritance  as 
that.  Think,  too,  of  the  chances  of  error, 
from  the  wrong  position  of  the  decimal 
point,  or  wrong  number  of  ciphers,  and 
the  constant  watching  against  this  that  is 
demanded. 

I  don't  know  when  anything  ever  ap- 
peared to  me  in  such  a  ludicrous  light,  as 
did  a  bill  before  Congress,  that  I  first  saw 
a  year  or  two  ago,  making  the  exclusive 
use  of  the  metric  system  compulsory  in 
the  United  States,  for  all  purposes  what- 
ever; and  to  read  a  report  of  a  committee 
of  the  House  of  Representatives,  stating 
that  they  had  procured  all  possible  infor- 
mation on  the  subject,  and  the  demand 
for  such  a  measure  seemed  to  be  univer- 
sal; when  I  don't  suppose  a  dozen  engi- 
neers or  mechanics  or  manufacturers  had 
ever  heard  of  it.  It  is  hard  to  treat  such 
a  performance  seriously.  On  inquiring 
who  were  urging  this  measure,  I  learned 
that  they  were  a  number  of  professors. 
I  might  have  known  this,  without  asking. 
It  is  difficult  for  busy  men  to  realize  that 
anything  so  preposterous  is  really  go- 
ing on. 

Fortunately,  we  don't  live  under  a  des- 
potic government,  that  gives  us  what  it 
thinks  is  good  for  us.  If  our  servants 
don't  suit  us,  we  soon  find  others  who  do. 


and  such  a  law,  if  enacted,  would  ri 
on   the   statute-book    just    BO    long    as   it 
would  taki  ofl      Bu> 

more  than  that,  it  would  be  good  lot 
nothing  while  it  was  there.  The  sacred 
things  in  this  country  are,  the  rights  of 
the  individual.  Among  other  things,  the 
right  to  use  the  Engli  I'  '•  m  of  weights 
and  measures  is  ni  i1  i  i  mfei  red  b;  tatuti  . 
and  i  annot  be  di  itroyi  d  !>■.  tatuti  It  is 
our  common-law  inheritance.  There  is 
no  power  on  earth  thai  can  take  away 
from  a  single  American  carpenter  his 
2-foot  rule. 

:■, 

Firing  and  Boiler  Feeding. 

Editors: 

Having  been  critici7ed.  both  directly 
and  indirectly,  both  in  "Fireman's  Mag- 
azine" and  "Locomotive  Engineering,"  I 
feel  compelled  to  vimlh  Mi  myi  If.  and  go 
deeper  into  the 

A  man  that  did  his  firing  after  an  old 
cross-head  pump  and  never  fired  after  an 
injector,  does  not  realize  the  excellence 
of  an  injector  as  a  boiler  feeder. 

In  by-gone  days  anything  was  good 
enough  just  so  they  got  along.  In  the 
present  day  the  best  is  none  too  good. 
To  quote  the  old  savins .  "Trifles  make 
perfection,  and  perfection  is  no  trifle." 
We  cannot  expect  to  reach  perfection,  but 
we  can  strive  for  it. 

If  a  fireman  is  pumping  an  engine  he 
has  two  temperatures,  the  firebox  and, 
the  boiler  temperatures,  that  he  endeav- 
ors to  work  in  unison  to  get  the  best  re- 
sults. Some  firemen  can  take  a  poor 
steamer  and  by  pumping  engine  so  as  to 
lose  several  inches  of  water  at  places 
where  engine  is  heavily  taxed,  and  i»- 
creasing  the  feed  at  places  where  work 
is  lighter,  will  keep  up  a  reasonably  sat- 
isfactory pressure. 

A  fireman  should,  on  arriving  at  the  en- 
gine and  putting  in  a  fire,  look  ahead,  so 
to  speak  to  the  end  of  the  run,  and  prob- 
ably by  firing  the  engine  a  certain  way  in 
the  beginning  will  have  more  steam  at 
the  end  of  the  run  and  a  cleaner  fire. 

And  with  regard  to  running  an  engine. 
Some  men  will  take  the  best  kind  of  an 
engine  in  good  shape  and  make  a  very 
indifferent  record.  Other  men  will  take 
any  old  "scrap"  and  by  paying  attention 
to  details,  and  close  observation,  make  a 
better  record  than  the  man  with  a  good 
engine. 

This  brings  up  the  subject  of  large  vs. 
small  nozzles. 

Some  men  will  complain  about  some 
engine  being  "no  good,  all  choked  up. 
can't  pull  her  train,  can't  run.  burns  too 
much   coal." 

Another  man  will  take  the  same  engine 
and  will  not  only  pull  the  train,  but  will 
make  up  time  and  consume  less  coal  than 
the  other  man. 

Some  men  will  run  an  engine  with  a 
nozzle  so  large  that  she  will  not  work  her 
fire  enough  to  keep  her  flues  clean  one 


trip  with  the 

large  cylin  '  large  nozzle  and 

nothing  to  put   throU| 

Somi  ill    a    train    by    carrying 

ph  niy  of  Bti  am  ( too  and  enough).    Some 

pull  a  train  with  tl  lever.     And 

some  pull  them   with  brains.     The  same 

lit  be  said  of  firemen.     Some  fire  an 

ith  coal,  some  with  muscle  and 

with  brains. 

A.    A.    I.INIiI.KV. 

Oskaloosa,  fa 

$         I         •'• 

Increasing  Use  of  Air  Motors  for 
Traction  Purposes. 

II.  K.  Porter  Co.,  Pittsburg,  are  at 
present  installing  a  compressed  air  plant 
for  the  Mount  Carbon  Company,  Limited, 
Powellton,  W.Va.,  consisting  of  com- 
pressor, pipe  lines,  charging  stations, 
etc.,  together  with  one  8  x  14-inch  Class 
(four  driver)  pneumatic  locomotive, 
designed  for  making  round  trips  from 
foot  of  slope  to  ends  of  several  entries 
and  return.  One  10V2  x  14-inch  Class 
"C"  (six-wheel  connected)  motor  for 
Cross  Creek  Coal  Company,  Drifton,  Pa. 
This  motor  is  provided  with  large  stor- 
age and  designed  for  heavy  service.  One 
8  x  14-inch  Class  "C"  (six-wheel  con- 
nected) motor  for  the  Carbon  Coal  Com- 
pany, Greensburg,  Pa.  Two  7  x  14-inch 
Class  "B"  (four-wheel  connected)  motors 
for  the  Mill  Creek  Company,  New  Bos- 
ton, Pa.  The  storage  reservoirs  on  all 
these  motors  are  designed  to  carry  700 
pounds  pressure  per  square  inch,  with  the 
exception  of  the  one  for  the  Cross  Creek 
Coal  Company,  which  is  designed  for  650 
pounds  pressure. 

In  almost  every  case  these  orders  were 
secured  in  direct  competition  with  elec- 
tric companies,  who  were  figuring  on  the 
electric  class  of  haulage.  There  appears 
to  be  an  increasing  amount  of  confidence 
shown  in  the  economies  and  many  ad- 
vantages to  be  secured  by  the  use  of  com- 
pressed air  for  mechanical  haulage,  as 
compared  with  any  other  system. 

&  §  § 

After   Ideas. 

Private  advices  from  the  other  side  in- 
form us  that  two  Germans,  whose  names 
were  not  given,  are  on  their  way  to  this 
country  to  visit  our  leading  shops.  They 
profess  to  be  looking  after  American 
tools  with  a  view  to  purchase,  but  are 
said,  in  reality,  to  be  on  a  tour  to  secure 
and  copy  all  the  ideas  they  can  find  for 
use  in  building  tools  in  their  own  coun- 
try. We  do  not.  however,  feel  that  there 
is  much  to  fear,  as  several  tool  builders 
here  have  told  us  that  they  can  sell  tools 
in  Germany  at  a  lower  price,  including  the 
duly,  than  German  copies  of  the  same 
tool. 

The  leading  tool  builders  of  this  coun- 
try do  not  seem  to  fear  the  theft  of  ideas 
which  can  be  obtained  from  a  visit  to 
their  plant. 
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Car  Department. 


CONDUCTED  BY  O.  H.  REYNOLDS. 


Frost  Effects  in  Glass  Ornamentation. 

Partition  doors  and  windows  in  passen 
ger  cars  have  long  been  a  fruitful  field 
for  the  exercise  of  the  esthetic  taste  ol 
thi  ornamentor,  and  this  applies  more 
directly  perhaps  to  the  glass  in  the  cleat 
story,  or  what  are  more  generally  known 
as  deck  lights. 

It  is  not  uncommon  to  see  the  most 
elaborate  design  traced  on  the  parts 
i  anted,  at  no  inconsiderable  cost,  notwith- 
standing that  the  pattern  is  put  on  the 
glass  by  the  well-known  and  cheap  sand- 
blast; the  item  of  cost  entering  into  the 
question  in  the  matter  of  designing  of 
the  patterns  to  fill  certain  definite  spaces, 
in  the  case  of  a  railroad  company  doing 


determines  the  arrangement  of  figures  on 
the  glass.  Fig.  3  was  dried  very  quick 
by  the  aid  of  the  steam  pipes.  Fig.  2 
was  dried  slower,  and  Fig.  I  very  slow. 

The  effect  is  produced  by  the  glue  in 
peeling  off  while  drying,  it  taking  off  a 
very  thin  film  of  glass  which  adheres  to 
the  glue  and  leaves  a  striated  surface  on 
the  glass,  a  surface  that  admits  light,  but 
is  too  opaque  to  distinguish  objects 
through;  this  is  represented  in  the  en- 
gravings by  the  darkened  portion.  The 
lighter  parts  are  the  spots  of  the  original 
dulled  surface  upon  which  the  glue  failed 
to  take  hold,  and  this  failure  to  adhere 
in  all  parts  alike  is  the  key  to  the  always 
differing  style  of  figures  on  the  glass. 


Railway.  That  being  about  the  hardest 
service  to  which  a  truck  can  be  applied, 
n  was  considered  a  thorough  test  of  the 
durability  of  Mr.  Robinson's  invention. 
The  trucks  acted  so  satisfactorily  in  ser- 
vice that  they  have  been  adopted  as  the 
standard  of  the  road  for  tenders  and  foi 
freight  cars. 

The  Peninsular  Car  Company  are  mak- 
ing the  truck  for  6oo  new  cars,  which  they 
are  building  for  the  Mexican  Central  Rail- 
way. The  truck  is  no  heavier  than  the 
ordinary  diamond  truck,  and,  as  far  as 
we  can  see,  can  be  built  for  about  the 
same  cost. 

President  Robinson,  the  inventor  of 
this  truck,  is  a  civil  engineer  of  long  ex- 


Fig 


the  work.  If  on  the  other  hand  tin- 
company  orders  glass  by  blueprint  show- 
ing the  size  and  design,  as  is  done  by- 
many  roads,  the  situation  is  not  any 
smoother,  for  somebody  has  to  have  a 
profit   out  of  the   transaction. 

A  way  has  been  found  to  reduce  the  ex- 
pense account  in  the  production  of  orna- 
mental glass  for  cars,  but  there  is  also  a 
reduction  in  variety  of  results  as  well,  since 
there  can  be  only  one  style  of  pattern 
by  the  process  to  be  described.  The 
general  effect  is  always  the  same — that  of 
the  most  beautiful  frost  work,  and  with 
the  same  utter  want  of  actual  duplication 
seen  in  frosty  figures.  Three  examples 
of  such  effects  are  shown  herewith:  Fig. 
I  shows  a  coarse  figure,  Fig.  2  somewhat 
finer,  and  Fig.  3  with  a  still  finer  surface. 
These  results  are  obtained  on  the  glass 
by  first  roughening  the  surface  of  one 
side  with  a  brick,  as  these  spei  imens  were, 
or  using  the  sand  blast  to  dull  the  sur- 
face. Common  glue  is  then  applied  to 
the  dulled  surface  with  n  brush  and  al- 
lowed   to    dry.     The    time    taken    to    dry 


Fig.  1. 

From  the  information  available,  the 
discovery  of  the  action  of  the  glue  in 
attacking  some  portions  of  the  glass  and 
refusing  to  touch  others,  and  also  the 
peculiar  cleavage  of  the  glue  in  leaving 
the  glass  while  drying,  seems  to  be  more 
the  result  of  accident  than  of  carefully 
conducted  experiment.  The  specimens 
illustrated  were  obtained  from  the  Middle- 
town  shops,  of  the  New  York,  Ontario 
&  Western  Railway,  where  Superin- 
tendent of  Motive  Power  West  has  long 
used  this  method  of  frosting  glass. 

$  §  § 

Robinson's  Improved  Diamond  Truck. 

A  little  more  than  a  year  ago  Mr.  A. 
A.  Robinson,  president  of  the  Mexican 
Central  Railway,  designed  an  improved 
form  of  diamond  truck  with  pedestals  and 
provision  for  placing  the  spring  above 
the  journal  box.  the  same  as  was  done  in 
the  trucks  used  before  the  diamond  came 
into  fashion.  A  few  of  the  trucks  were 
made  and  placed  under  tenders  of  en- 
gines belonging  to  the  Mexican  Central 


Fig.  3. 

perience,  and  has  always  taken  a  good 
deal  of  interest  in  railroad  mechanical 
matters.  He  was  for  years  vice-president 
and  general  manager  of  the  Atchison. 
Topeka  &  Santa  Fe,  and  took  a  keen  in- 
terest in  all  shop  operations  that  were 
carried  on  in  Topeka. 


Side  Leveler  for  Permanent  Way. 

Our  illustration  of  the  machine  for 
spreading  and  profiling  the  material  used 
in  ballasting  the  tracks,  and  which  has 
given  unmistakable  proof  of  efficiency  on 
several  roads  in  stupendous  work  of  track 
leveling,  will  be  of  interest  to  those  di- 
rectly concerned  in  maintenance  of  way. 

It  is  the  invention  of  a  practical  rail- 
road man,  Mr.  O.  F.  Jordan,  of  Jackson, 
Mich.,  who  has  worked  his  way  from  the 
ranks  to  a  superintendent's  position  on 
the  Michigan  Central,  and  who  therefore 
approaches  the  problems  to  be  solved  by 
the  machine,  equipped  with  a  full  knowl- 
edge of  its  requirements. 
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The  leveling  attachments  are  carried  on 
a  fiat  car  .54  feet  long  over  end  sills,  and 
6  feet  II  inches  wide  over  side  sills;  the 
narrow  width  being  made  necessary  by 
the  purposes  lor  which  the  car  was  de- 
signed. The  wings  by  which  the  work  is 
done  arc  made  of  wrought  iron,  and  are 
rigidly  held  in  position  at  any  angle  with 
the  track,  or  at  any  depth  from  16  inches 
above  rail  to  22  inches  below.  They  can 
be  raised  or  lowered  by  two  men  at  the 
cranks,  while  the  machine  is  in  operation, 


hour,  depending  on  the  nature  "i  the  ma 
terial  used. 

In    removing    snow    from     '  n    the 

tracks  on  double-track  roads,  the  m 
has  done  some  good  work.     A   wii 
extended  abi tut  1  me  or  twi  r  the 

outside  of  the  opposite  track,  and   rests 
on  the  rails  of  same;  the  train  running  at 
twenty   or   more    miles   an   hour,   1 
everything  down  to  the  tops  of  rails. 

The  Illinois  Central  used  one  of  these 
levelers  in  surfacing,   while  raising  their 


Fluke's  Expansion  Boring  Bar. 

We  present  herewith  a  boring  bar  foi 
use  on  the  car-wheel  boring  machine,  in- 
l  and  patented  by  Mr.  fluke,  the 
foreman  of  the  wheel  shop  of  the  Louis- 
ville &  Nashville  shops  at  Covington,  Ky. 
It  is  the  result  of  an  effort  to  increase  the 
ncy  of  the  boring  machines  under 
his  sup  successful  the  effort 

1  shown  by  the  device  and 
its  record  for  fast  work. 

improvement  over  the  old  order  of 


To  he  attached  when  sorapfng  gravel  From  in  t>\.  <n  safltfon  second  [rack 

SIDE   LEVELER   FOR   PERMANENT   WAY. 


thus  giving  them  a  working  range  that 
has  satisfied  all  conditions  that  they  have 
ever  had  to  cope  with. 

This  car  can  be  placed  next  to  the  way- 
car  in  a  gravel  or  ballast  train,  and  the 
cars  be  unloaded  by  the  side  or  cutter 
plow,  after  which  the  machine  is  run  over 
the  unloaded  material  with  the  wings  ad- 
justed on  either  or  both  sides,  spreading 
and  finishing  as  desired,  either  higher  or 
lower  than  the  track,  and  this  work  can  be 
done  at  the  rate  of  from  10  to  12  miles  an 


tracks  at  Chicago.  The  Southern  Pa- 
cific has  recently  bought  one  of  them, 
and  the  Michigan  Central  has  them  in 
operation  constantly.  Arrangements  have 
been  made  with  the  Bay  City  Industrial 
Works  to  manufacture  these  machines, 
with  the  proper  wings  and  accessories  for 
sloping  of  banks,  or  for  ditching  pur- 
poses  with  plow  attachments,  the  inten- 
tion being  to  keep  it  one  of  the  most  effi- 
cient machines  for  leveling  up  earthwork 
on  railroad  tracks. 


Locomotive  Engineering 


things  lies  in  the  double  cutters  of  the 
boring  bar  and  the  means  provided  for 
adjusting  them  to  the  cut  in  the  bore  of 
the  wheel,  which  is  done  by  means  of  a 
screw  that  forces  a  wedge  between  two 
cutters  of  equal  length,  which  advances 
the  cutters  an  equal  amount  for  any  given 
movement  of  the  screw.  The  nut  for  the 
screw  is  solid  with  the  wedge,  forming 
the  upper  part  of  the  latter,  both  fitting 
into  the  slot  provided  for  them  in  the 
boring  bar.    The  screw  is  held  in  position 
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by  a  slotted  plate  let  into  the  bar,  into 
which  a  collar  on  the  end  of  the  screw 
engages. 

Wheels  are  roughed  and  finished  at  one 
cut  with  this  bar,  not  for  exhibition  pur- 
poses, but  in  everyday  service,  taking  out 
$&  inch  of  stock,  or  5-16  inch  on  a  side, 
with  a  feed  of  %  inch.  The  average  ca- 
pacity of  the  machine  is  50  wheels  per 
day — 60  are  on  record  as  10  hours'  work. 
A  peculiarity  of  practice  in  the  matter  of 
fitting  wheels  and  axles  together,  is  the 
reversal  of  the  almost  universal  method 
of  turning  the  axle  to  fit  the  wheel,  for  all 
fits  are  done  by  boring  the  wheel  to  fit 
the  axle — new  and  old  work  alike.  An 
advantage,  and  an  important  one,  in  fit- 
ting wheels  to  axles,  is  that  the  latter  are 
left   at    their   original     diameters   at     the 


Master  Car    Builders'  Convention. 

The  convention  of  the  Master  Car 
Builders'  Association  for  1897,  opened 
with  one  of  the  largest  assemblages  in  its 
history,  first  listening  to  an  invocation 
for  divine  guidance,  by  the  Rev.  \Y.  F. 
Shcppard.  The  address  of  welcome  by 
Col.  Royal  T.  Frank,  the  commander  of 
the  post  at  Fortress  Monroe,  was  so  full 
of  genuine  hearty  good  will  that  all  feel- 
ing of  restraint  quickly  vanished  before 
his  well  rounded  periods  in  extending  the 
freedom  of  the  place  to  the  visitors. 

Governor  O'Ferrall,  Virginia's  chief 
executive,  was  next  introduced,  and  made 
one  of  his  most  masterly  and  entertain- 
ing speeches,  in  which  he  referred  to  the 
equipment  and  cost  of  operating  railroads 
in  a  manner  that  evinced  a  knowledge  of 
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EXPANSION  BORING   BAR. 


wheel  fit,  since  it  is  no  longer  necessary 
to  turn  them;  therefore,  the  life  of  the 
axle  is  increased,  or,  at  least,  is  not  short- 
ened by  repeated  turnings  at  a  place 
where  strength  is  required,  turnings  down 
to  the  dust-guard  bearing  or  collar  not 
being  unusual. 

The  speed  of  the  wheel  borer  was  origi- 
nally 11  revolutions  per  minute,  but  has 
been  increased  to  18  revolutions  as  a  part 
of  the  program  of  reform  in  the  wheel 
shop.  This  is  equal  to  a  speed  of  25  feet 
per  minute,  and  closely  approaches  con- 
tract shop  figures:  but  we  believe  railroad 
shops  are  not  used  to  this  sort  of  thing, 
in  general. 

As  an  evidence  of  the  popularity  of  the 
expansion  boring  bar,  we  will  say  that 
there  are  thirteen  prominent  roads  now 
using  it. 


the  technics  of  the  subject,  little  expected 
of  a  man  who  has  devoted  his  life  to  the 
dry  teachings  of  a  Blackstone  or  the 
dusty  precepts  formulated  by  a  Coke. 
Full  of  patriotism  was  the  flowing  elo- 
quence of  the  Governor,  proving  that 
Virginia,  the  home  of  the  immortal  Pat- 
rick Henry,  is  still  the  birth-place  of  the 
most  gifted  orators  of  our  fair  land.  His 
cordial  welcome  to  the  "Old  Dominion," 
the  cradle  of  our  liberty — for  it  was  the 
Virginia  delegates  that  proposed  the  Dec- 
laration of  Independence  to  the  Conti- 
nental Congress  in  1776,  and  it  was  she 
that  has  seven  times  sent  her  sons  to 
occupy  the  presidential  chair — stirred  the 
hearts  of  everyone  present  to  quicker 
action. 

President    Crone,    in    his    address,    re- 
viewed the  business  situation  of  the  year 


passed  since  the  last  convention  and 
dwelt  on  the  lessons  conveyed  in  the 
depression  then  and  still  present.  His 
recommendations  for  action  were  replete 
with  healthy  suggestion,  no  phase  of  car 
construction  or  its  needs  being  omitted. 

PROCEEDINGS    OF   FIRST   DAY. 

The  report  of  the  secretary  showed  256 
active  members,  179  representative  mem- 
bers and  5  associate  members;  a  total 
membership  of  440.  The  report  of  the 
treasurer  showed  a  balance  of  $6,096.23. 
A  motion  by  Mr.  Mackenzie  that  the  dues 
for  1897  be  remitted  was  withdrawn  on 
explanation  by  the  secretary  that  the  sur- 
plus would  be  likely  to  fade  into  nothing- 
ness with  the  prospective  expenses  of  the 
year  in  view. 

In  the  topical  discussion,  the  question 
of  hanging  brake  beams  on  four-wheeled 
passenger  trucks,  whether  outside  or  in- 
side, was  opened  by  A.  E.  Mitchell,  who 
stated  that  his  road  (the  Erie)  had  ordered 
four  passenger  cars  with  inside  hung 
brakes.  This  method  had  been  in  use 
some  time  on  the  Canadian  Pacific,  at 
first  with  96  per  cent,  braking  power,  and 
slid  wheels  were  the  result;  after  the  brak- 
ing power  had  been  reduced  to  00  per  cent, 
the   work   was   highly   satisfactory. 

The  advantages  and  disadvantages  of 
methods  of  wheel  mounting  was  opened 
by  Mr.  Barr,  who  advocated  the  M.  C.  B. 
gage,  which  gages  from  the  inside  of  one 
flange  to  the  gage  line  on  the  opposite 
wheel.  The  committee  on  standard  wheel 
and  track  gages  were  offered  a  portion 
of  the  Muskingum  Valley  Road  by  Mr. 
Potter,  to  make  such  tests  as  they  deemed 
advisable.  Mr.  Potter,  on  motion,  was 
made  a  member  of  the  committee. 

Mr.  R.  H.  Soule  opened  the  subject 
of  journal  box  lids,  and  an  experience 
meeting  was  indulged  in  by  the  members; 
defective  covers  getting  one  of  their  peri- 
odical overhaulings  in  the  talk  that  fol- 
lowed. A  number  of  practical  devices 
were  described,  but  we  will  hazard  the 
statement  that  the  same  old  time-killer 
will  be  up  for  discussion  in  the  years  to 
come.  There  are  good  designs  of  covers 
to  be  had — plenty  of  them — but  failure  of 
recognition  would  seem  to  imply  a  de- 
termination on  the  part  of  those  who 
need  them,  to  avoid  their  use,  for  the 
purpose  of  keeping  the  subject  before  the 
association. 

Supervision  of  standards  and  recom- 
mended practice  was  a  voluminous  sub- 
ject, fairly  reeking  with  changes  in  pres- 
ent practice,  which  is  certainly  a  sign  of 
progress.  Mr.  Mendenhall  reported  that 
owing  to  the  inequalities  of  cored  holes 
in  coupler  shanks,  he  would  recommend 
that  the  standard  of  1895  be  continued, 
and  the  spring  yoke  still  have  the  lipped 
end  on  account  of  imperfect  rivets.  Ob- 
jection was  raised  to  the  portion  of  the 
report  referring  to  the  turned  over  ends 
of  the  yoke  and  a  spirited  debate  fol- 
lowed.    Lip  or  no  lip  was  the  slogan. 
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PROCEEDINGS  OF   SECOND    DAY. 

Turned  down  ends  on  spring  yokes  w:is 
the  first  subject  under  fire  on  the  open- 
ing at  9  A.  M.  Mr.  Rhodes  desired  to 
have  the  lugs  omitted  and  opened  the 
row  with  that  proposition.  Mr.  Mitchell 
and  others  took  the  ground  that  they  were 
cheaper  to  make  and  maintain,  presenting 
figures  of  cost  to  prove  their  contention. 
Mr.  Waitc  took  the  position  that  turned 
over  ends  were  necessary  on  yokes,  and 
presented  many  good  reasons  for  his  be- 
lief. Mr.  Garstang  and  Mr.  Morris  were 
in  favor  of  continuance  of  the  lugs,  while 
Mr.  Hennessy  went  on  record  that  they 
were  no  good.  The  question  was  put  to 
a  viva  voce  vote,  and  Mr.  Rhodes'  motion 
to  eliminate  the  lug  from  yoke  construc- 
tion was  lost. 

In  amendment  of  the  rules  of  inter- 
change, a  slight  change  in  the  wording 
of  the  preface  was,  after  a  warm  bout  be- 
tween the  gladiators,  adopted.  The 
words  "made  by  them"  being  introduced 
after  the   word   "repairs." 


same  section  was  then  amended  to  read 
so  as  to  mil  i  i  iyi  ners  n  pon  lible  for  axles 
on  cars  whii  h  are  nol  stenciled. 

In  the  consideration  of  the  use  of  re- 
pair cards,  Mr.  Ban  made  a  j.'ood  point 
when  he  stated  tin-  false  position  in  which 
offii  ials  were  placed  by  the  failure  of  in- 
ipei  tors  to  render  can!  for  work 
and  particularly  enjoin*  d  thai  in  pi 
should  be  educated  up  to  the  point  of 
proper  discrimination  in  billing  for  de- 
fects. Mr.  Rhodes  also  came  near  the 
center  of  the  target  when  he  impressed 
the  members  with  the  importance  of  as- 
sisting the  inspectors  to  be  in  close  touch 
with  all  arbitration  proceedings,  and  also 
all  action  taken  by  the  association  re- 
ferring  to  interchange;  enlarging  on  the 
advantages  to  railroads  by  a  proper  edu- 
cation of  the  men  who  decide  what  cars 
shall  or  shall  not  pass  their  roads.  Mr. 
Booth,  the  general  auditor  of  the  Balti- 
more &  Ohio  Ry.,  addressed  the  mem- 
bers on  the  subject  of  interchange,  he 
representing   a    general   committee   con- 


the  price  of  labor  and  material  between 
ist  and  West.  The  proposal  made 
somewhat  of  a  commotion  among  the 
war  horses  ol  the  association,  but  a  vote 
put  a  quietus  on  the  protective  tariff 
urged  by  the  Western  member.  The  re- 
porl  of  the  committee  appointed  to  re- 
.1  e  prices  on  interchange  work  was  then 
adopted,  winding  up  the  work  of  the  ar- 
bitration committee,  who  were  com- 
mended for  their  work  of  the  year  by  a 
unanimous    vote. 

Rules  for  loading  timbers  were  referred 
to  letter  ballot  for  recommended  practice, 
and  the  committee  on  trains  parting  was 
continued  for  another  year,  to  give  them 
an  opportunity  for  observation  of  the 
working  of  their  recommendations.  This 
action  was  taken  in  accordance  with  the 
suggestion  of  Mr.  Leeds. 

When  the  matter  of  specification  and 
guarantee  of  cast  wheels  came  up,  Mr. 
Barr  presented  one  of  the  best  reports 
read  during  the  session.  Clear  to  a  de- 
gree.    Full  to  the  least  important  detail. 


WORK  DONE  BY  HYDRAULIC  PRESS  IN    SCHENECTADY   LOCOMOTIVE   WORKS. 


The  Denver  Railway  Club  made  an  at- 
tempt by  a  communication  to  have  a 
definite  depth  named  by  the  association 
for  hollow  wear  on  treads  of  wheels, 
naming  .,5.,  inch  as  the  depth  meeting  their 
views,  but  the  stated  depth  was  thought 
by  the  association  to  be  impracticable  to 
measure,  and  would  therefore  cause  the 
same  degree  of  uncertainty  among  in- 
spectors as  the  present  section  7,  which 
will  be  conceded  to  be  somewhat  vague 
and  uncertain.  The  personal  equation  of 
each  inspector  will  govern  in  the  question 
of  what  will  render  the  flange  or  rim 
liable  to  breakage.  The  Denver  propo- 
sition was  lost  when  put  to  vote. 

In  section  15,  the  question  of  amount 
of  wear  of  collars  was  handled  with  a  ris- 
ing temperature;  the  words  "worn  off" 
being  the  bone  of  contention.  The  hard 
work  of  the  orators  was  brought  to  a 
standstill  by  the  motion  to  accept  the  re- 
port of  the  arbitration  committee  for  the 
wording  "worn  out,"  which  was  passed. 
A  reconsideration  of  this  vote  was  then 
moved  by   Mr.    Simons,  and  lost.      The 


sitting  of  the  auditor  of  the  C.  &  O.,  the 
superintendent  of  motive  power  of  the 
Big  Four,  the  superintendent  of  motive 
power  of  the  Erie,  and  the  superintendent 
of  motive  power  of  the  United  Railroads 
of  N.  J.  The  motive  power  officers  acting 
in  conjunction  with  the  auditing  officers, 
to  reach  a  unanimous  and  clear  method 
of  handling  claims  with  the  accompani- 
ment of  the  voluminous  mass  of  docu- 
ments now  considered  necessary  to 
straighten  out  a  15  cent  claim  at  an  ex- 
penditure of  as  many  dollars. 

PROCEEDINGS    OF    THIRD   DAY. 

The  committee  appointed  to  rearrange 
and  revise  prices  for  interchange  work, 
reported  to  the  effect  that  the  prices  of 
1806  were  as  nearly  satisfactory  as  any 
they  could  name,  with  some  minor  ex- 
ceptions. A  surprise  was  sprung  in  the 
convention  by  Mr.  Humphrey,  of  the 
Colorado  Midland,  who  proposed  that  an 
allowance  of  10  per  cent,  be  made  on  work 
done  at  points  west  of  the  105th  merid- 
ian, in  order  to  cover  the  difference   in 


as  was  expected  from  an  authority  on 
wheels.  Long,  maybe,  but  there  is  room 
foi  very  little  pruning  in  it;  and  it  will 
stand  as  the  best  document  of  the  kind 
that  we  have  had.  A  motion  that,  in  the 
physical  test,  one  wheel  be  subjected  to 
the  drop,  and  one  wheel  be  subjected  to 
the  thermal  test,  passed  without  opposi- 
tion. 

The  subject  of  adoption  of  3  standard 
coil  spring  for  freight  cars,  and  the  best 
basis  for  selection  of  same,  was  introduced 
by  R.  P.  C.  Sanderson,  who  read  an  in- 
teresting paper  on  the  theme.  It  was  re- 
ferred to  the  committee  on  subjects  for 
action. 

Copper  sheathing  for  passenger  cars, 
it;  application  and  advantages,  was  a  sub- 
ject introduced  by  Mr.  Appleyard,  who 
explained  how  he  fitted  up  some  passen- 
ger cars.  These  cars  have  had  a  service 
of  about  five  months  without  interrup- 
tion, and  no  change  in  appearance  up  to 
the  present  time.  The  cost  of  the  cop- 
per sheathing  is  about  $50  more  per  car 
than  that  of  the  wood  with  its  paint  and 
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varnish.  The  principal  saving  is  in  the 
decreased  shop  room  required  by  the  new 
process,  since  it  can  be  put  on  out  of  doors 
if  necessary,  and  is  ready  for  service  at 
once.  A  sample  of  the  finish  made  an 
interesting  study,  and  was  eagerly  in- 
spected by  the  members. 

Mr.  Schroyer  presented  a  paper  on  the 
practicability  of  the  establishment  of  a 
test  laboratory  or  bureau  for  railway 
companies,  and  gave  some  excellent  rea- 
sons on  the  affirmative  side  of  the  case. 
Mr.  Sanderson  also  read  an  interesting 
paper  in  advocacy  of  such  practice,  and 
outlined  a  rational  procedure  for  any 
plant,  large  or  small.  Mr.  Rhodes  took 
the  floor  and  gave  some  cogent  reasons 
why  a  familiarity  with  laboratory  work 
would  be  beneficial  to  the  members  of  the 
association,  and  cited  the  matter  of  spring 
yokes  without  lugs  (under  the  mantle  of 
one  of  his  beneficent  smiles)  as  a  lively 
object  lesson  in  favor  of  the  physical 
laboratory.  The  negative,  in  the  person 
of  Mr.  Johnson,  a  veteran  in  car  service, 
made  an  attempt,  in  a  brilliant  forensic 
effort,  to  disprove  the  value  of  the  labor- 
atory in  railroad  work,  but  his  well- 
meant  efforts  were  powerless  to  cause  the 
members  to  waver  in  their  loyalty  to  the- 
ory as  exemplified  in  the  testing  machine 
when  coupled  to  their  practical  knowl- 
edge. 

PROCEEDINGS    OF    F0URTH    DAY. 

Report  of  the  committee  on  improved 
freight  car  buffers  was  read  by  Mr.  Bra- 
zier, and  was  full  of  figures  to  show  the 
uselessness  of  the  ordinary  buffer.  Mr. 
Rhodes  read  a  paper  covering  the  same 
subject  more  clearly,  and  going  into  the 
details  of  spring  compression  for  differ- 
ent speeds,  which  made  a  valuable  con- 
tribution to  the  literature  of  draft  springs. 
Mr.  Waite  in  a  few  remarks  pointed  out 
the  evils  of  placing  buffers  below  the 
center  line  of  sills,  showing  that  the  prac- 
tice was  largely  the  cause  of  breaking 
sills  at  the  bolsters,  and  in  conclusion 
stated  that  buffer  blocks  needed  regu- 
lating. 

The  report  of  the  committee  on  arch 
bars  and  column  bolts,  read  by  Mr.  Si- 
mons, was  a  paper  well  put  together, 
and  touched  intelligently  on  the  live  points 
of  the  arch  bar  truck,  giving  the  radical 
lines  of  difference  and  pointing  out  many 
of  the  difficulties  in  reaching  a  standard. 
The  report  was  ordered  sent  out  for  ac- 
tion by  letter  ballot. 

Considerable  talk  ensued  over  the  re- 
port of  the  committee  appointed  to  pre- 
sent individual  designs  for  steel  under 
framing  for  freight  cars.  The  committee 
seemed  to  be  a  unit  in  their  desire  to  be 
released  and  have  a  new  commitfee  ap- 
pointed. A  motion  to  that  effect  pre- 
vailed. Mr.  Sanderson,  one  of  the  re- 
tired committee,  read  a  paper  giving  his 
views,  in  which  he  stated  that  the  car  sub- 
mitted by  him  in  1896  had  been  re-calcu- 
lated, with  the  result  that  it  had  been 
brought  to  a  less  weight  than  a  wooden 


car  of  the  same  capacity,  and  this  had 
been  brought  about  without  any  sacri- 
fice of  strength  in  construction.  Mr. 
Joughins,  another  member  of  the  retired 
committee,  called  attention  to  his  steel 
car  on  exhibition,  giving  a  few  facts  of 
interest,  during  which  he  said  that  the 
car  after  4'^  years  of  service  had  not 
required  the  expenditure  of  one  cent  for 
repairs,  and  but  for  the  need  of  paint 
would  be  taken  for  a  new  car.  This  was 
the  first  one  of  the  steel  cars  made  by  Mr. 
Joughins  and  was  thought  by  him  and 
all  that  saw  it  to  bear  the  best  evidence 
in  favor  of  steel  car  construction.  It 
was  through  his  earnest  appeal  that  a  new 
committee  was  appointed  to  prevent  loss 
of  interest  in  a  subject  that  should  not 
suffer  an  unnatural  demise.  He  asked 
earnestly  for  an  expression  of  opinion 
from  the  members,  and  invited  those  who 
were  not  favorable  to  steel  cars  to  state 
their  reasons  frankly  so  that  the  new  com- 
mittee might  be  enabled  to  meet  all  ob- 
jections and  cope  with  them  fairly  and  in- 
telligently. 

In  the  topical  discussion  of  the  ques- 
tions "Is  it  safe  and  advisable  to  splice 
air-brake  hose,  and  should  such  hose  be 
condemned  in  interchange?"  Mr.  Rhodes 
opened  the  subject  with  an  array  of  data 
that  carried  conviction  for  his  conten- 
tion in  the  affirmative.  The  cost  of  a  splice 
was  jYz  cents,  while  the  cost  of  a  new 
hose  was  $7.50;  the  splice  thus  showing 
up  with  a  vengeance  on  the  side  of  econ- 
omy in  air-brake  fittings,  consisted  sim- 
ply of  an  ordinary  nipple  secured  to  the 
two  sections  of  hose  by  the  common 
hose  clamps,  for  a  hose  that  is  defective 
and  requires  splicing.  A  vote  on  the 
question  gave  the  approval  of  the  asso- 
ciation to  splicing  of  hose. 

The  question  of  advantages  likely  to 
accrue  from  the  adopting  of  a  defect  card 
to  be  used  on  couplers  did  not  get  the 
approval  of  the  convention.  Mr.  Miller 
did  not  believe  in  too  many  defect  cards, 
and  gave  the  practice  of  his  road  in  reach- 
ing the  truth  without  the  assistance  of  a 
card.  Satisfactory  results  were  had  by 
simply  making  it  compulsory  on  the  part 
of  conductors  and  superintendents  to  re- 
port all  shortcomings  or  failures  of  coup- 
lers, and  it  was  believed  that  every  such 
case  was  promptly  reported  to  the  ma- 
chinery department.  Mr.  McKenzie 
went  further  into  detail  of  the  causes  of 
coupler  failures,  and  showed  conclusively 
that  couplers  would  fail,  and  that  too  un- 
expectedly. 

Air-brake  hose  specifications  came  up 
foi  attention  in  the  question.  "Is  heavy 
four-ply  hose  better  than  two  or  three- 
ply  hose  of  equal  diameter  but  having 
greater  pliability?"  Mr.  Waite  gave  some 
interesting  particulars  of  a  physical  test 
to  determine  the  frictional  resistance  be- 
tween the  layers  of  two-ply  hose,  in  which 
an  ordinary  spring  balance  was  used  to 
pull  the  layers  apart  and  thus  measure  the 
resistance  in  pounds.     The  members  paid 


a  nice  compliment  to  the  above  in  their 
personal  indorsement  of  his  practical  ex- 
pose of  rotten  hose.  Mr.  Barr  was  of  the 
opinion  that  a  demand  for  a  factor  of 
safety  of  10  for  hose  looked  much  like 
straining  the  point  when  the  safety  mar- 
gin on  a  car  was  only  3  or  4,  and  he  as- 
sured the  convention  that  a  test  pressure 
of  <X>0  pounds  on  air-brake  hose  was  not 
only  unnecessary  but  ridiculous.  Mr. 
Carson  also  gave  some  facts  in  the  con- 
nection, showing  that  elasticity  was  a 
prime  factor  in  the  strength  and  life  of 
hose.  Tests  made  under  pressure  by 
him  demonstrated  that  while  hose  would 
stand  the  required  internal  pressure  they 
would  invariably  fail  quickly  for  want  of 
sufficient  elasticity. 

The  election  of  the  old  roster  of  offi- 
cers for  the  ensuing  year,  closed  one  of 
the  best  attended,  pleasantest  and  we  be- 
lieve one  of  the  most  profitable  sessions 
id  point  of  results  ever  held  by  the  asso- 
ciation. 

i     §     i 

,000  Pound  Steel  Car. 

There  has  been  a  great  deal  of  interest 
manifested  in  this  country  in  the  subject 
of  steel  cars  for  several  years  past,  and 
occasionally  a  steel  car  has  been  built. 
The  subject  has  also  been  discussed  very 
extensively  by  the  Master  Car  Builders' 
and  Master  Mechanics'  Associations  and 
various  railway  clubs. 

The  first  substantial  movement,  how- 
ever, toward  the  introduction  of  steel  as 
a  factor  in  car  construction  has  just  been 
inaugurated  by  the  Pittsburg,  Bessemer 
&  Lake  Erie  Railroad  Company,  who  are 
having  built  by  the  Schoen  Pressed  Steel 
Company,  600  steel  cars  of  100,000  pounds 
capacity.  Two  of  these  cars,  designed 
by  Mr.  Charles  T.  Shoen,  have  been 
on  exhibition  at  the  Master  Car  Builders' 
and  Master  Mechanics'  Conventions,  at 
Fortress  Monroe,  during  their  recent  ses- 
sions, and  they  were  examined  with  great 
interest  by  the  members.  Our  half-tone 
gives  a  very  good  idea  of  their  appear- 
ance. 

Three  amongst  the  many  remarkable 
points  about  these  cars  are: 

1st.  The  very  light  weight  (34,000 
pounds)  of  the  structure  when  its  carry- 
ing capacity  is  taken  into  consideration, 
as  compared  with  the  weight  of  the  or- 
dinary car  commonly  used,  composed 
principally  of  wood.  This  light  weight  is 
obviously  a  large  and  continuous  source 
of  economy  in  transportation. 

2d.  The  symmetry  and  simplicity  of 
construction.  This  was  remarked  by  all 
who  viewed  them.  These  points  in  this 
particular  design  of  car  were  effected  by 
the  innovation  of  the  designer  upon  the 
old  practice  of  designing  metal  structures. 
Instead  of  using  rolled  sections,  such  as 
channels,  eye-beams  and  angles,  as  is  the 
common  practice  among  all  structural  en- 
gineers, he  has  resorted  to  the  use  of 
pressed  steel  shapes  entirely,  taking  steel 
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plate  and  pressing  it  into  theoretically  the 
correct  shape  to  obtain  the  greatest  pos- 
sible strength  with  the  least  possible 
weight — for  example,  as  is  shown  in  the 
sills  composing  the  under  framing  of  the 
car.  The  sills  are  17  inches  deep  at  the 
center,  and  m  inches  deep  al  the  ends  of 
channel  section.  A  channel  made  in  this 
way  is  just  as  strong  for  resisting  strains 
as  though  it  were  17  inches  deep  through- 
out its  entire  length,  and  the  saving  of 
probably  30  per  cent,  in  the  dead  weight 
to  be  carried  is  effected. 

This  idea  has  been  followed  through- 
out the  entire  structure,  with  the  result 
that,  it  is  estimated,  a  saving  of  about 
4,000  pounds  is  gained  over  the  practice  of 
using  rolled  sections,  and  probably  6,000 


greati   1    "in onomy  in  tin-  mam 

tenam  e  1  >i  rolling  equipment, 

Ibr    construction    may    I"     outl I 

follows:  It  consists  o(  four  sills  10  im  hes 
di  1 1-  al  Hi'  end  .  and  gradually  im  n  .1  in- 
to 17  inches  at  the  center  where  the  gn  atl  1 

strength  is  required,  The  sides  are  made 
of  one  she  .1  ol  tei  I.  Hangi  d  at  th< 
and  bottom.  The  bottom  flange  is  thor- 
oughly well  riveted  with  tin-  top  flange 
on  the  side  sill,  so  that  tin-  entire  side  of 
the  ear  may  be  considered  as  a  girdei 

To  the  center  sills  are  riveted  two 
longitudinal  hoods  and  on.-  transverse 
hood,  which  also  adds  verj   materially  to 

their  strength.  In  this  particular  typi  ol 
car,  the  body  bolster  has  been  placed  on 
the  top  of  the  sills,  which  is  quite  an  ad 


bo,,, 1  .111.1  hoppei  It  1  ■  1  quipped  with 
tb<  VVestinghou  1  friction  draft  and  buff- 
ing  di  trice.  The  axles  have  5  x  o  ni>  b 
journals,  and  have  about  three  per  cent, 
nickel  in  them,  rendering  them  exceed- 
ingly tough  and  strong. 

It    1-    probable    thai    th(    '     600   ears    will 

be  watched  with  more  interest  than  any 

like  number  ever  built. 

§  $  $ 

Illinois  Central  60,000-Pound  Box 
Car. 

Our  line  engraving  of  the  Standard  60,- 
coo-pound  car,  of  the  Illinois  Central  Rail- 
way 1-  published  by  courtesy  of  Assistant 
Superintendent  of  Machinery  Brazier. 
This  ear  stands  .live  of  the 


or  7,000  pounds  is  gained  over  the  use  of 
wooden  structures  of  equal  capacity. 

3d.  A  great  reduction  in  the  number 
of  parts  is  also  effected  by  this  design — 
for  example,  the  side  sheeting  is  all  one 
piece  and  flanged  at  top  and  bottom,  thus 
avoiding  the  necessity  of  riveting  angles 
around  these  points.  The  floor  sheeting 
is  flanged  on  the  edges,  making  only  one 
row  of  rivets  necessary,  instead  of  two 
rows,  as  would  be  the  case  were  the  floor 
attached  with  angles  to  the  sides:  and  so 
on  through  the  entire  structure,  this  idea 
has  been  carried  out,  so  that  the  riveting 
required  is  only  about  two-thirds  of  what 
would  be  required  where  the  structure  is 
designed  of  rolled  sections.  This  reduc- 
tion of  parts  is  quite  a  feature,  aside  from 
the  other  advantages,  because  experience 
has   demonstrated  that    it   is   one   of  the 


100,000-POUND    STEEL    CAR. 

vantage,  as  it  reduces  the  bight  of  the 
car  from  the  top  of  the  rail  considerably. 
This  body  bolster  is  made  of  a  rectangular 
piece  of  steel.  The  surplus  metal,  owing 
to  the  bolster  being  deeper  at  the  center 
than  at  the  ends,  forms  a  very  good 
gusset  plate,  which  is  riveted  to  the 
flanges  of  the  side  sill  and  side  sheeting. 
A  flange  is  also  turned  up  on  the  ends  of 
the  bolster,  and  is  riveted  to  the  side 
sheeting,  which  is  reinforced  by  a  rect- 
angular plate  on  the  outside  '  _■  inch  thick. 
In  addition  to  this,  the  bolster  is  braced 
and  tied  to  the  sill  by  triangular-shaped 
brackets. 

The  end  sill  of  the  car  is  pressed  out  of 
one  sheet  of  steel,  reinforced  by  gussel 
plates,  which  are  riveted  to  it  and  the  main 
sills  of  the  car. 

The  car  is  tied  together  by  a  transverse 


best  practice  in  wooden  construction,  and 
while  there  are  no  startling  innovations 
in  its  make-up,  it  will  pay  for  an  examina- 
tion by  those  who  are  interested  in  a 
mechanical  production  showing  practice 
which  is  the  result  of  thought  based  on 
experience. 

The  car  is  35  feet  long  over  end  sills, 
and  8  feet  6  inches  wide  over  side  sills, 
34  feet  4-\s  inches  long  inside.  7  feet  ll$i 
inches  wide  inside,  and  6  feet  I0J4  inches 
clear  bight  inside.  These  dimensions  give 
1 ,872  cubic  feet  of  space  available  for  load, 
making  the  car  come  well  within  the  lines 
of  most  of  cars  of  its  nominal  capacity, 
and  leaving  it  off  of  the  list  of  the  big 
ones  with  their  surplus  of  avoirdupois  per 
pound  of  hauling  capacity. 

All  six  longitudinal  sills  are  5  x  9  in- 
ches, and  end  sills  are  7x9  inches.      The 
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corner  posts  are  4^-4  inches  square,  the 
side  door  posts  4J-2  x  5  inches,  the  end 
posts  4  x  4->4  inches,  and  the  side  posts 
4  x  2V2  inches.  The  side  braces  are  5^2 
x  2}4  inches  and  the  end  braces  are  4  x 
3  inches.  All  these  dimensions  show  a 
remarkable  liberality  in  material  where 
needed,  and  that  material  of  the  best  kind 
for  the  service,  white  oak,  except  in  case 
of  the  long  sills,  which  are  of  southern 
pine. 

The  body  is  well  braced  with  f^-inch 
diagonal  rods  over  the  bolsters,  and  well 
supplied  with  framing  rods  at  the  door 
posts  and  second  panels  as  well  as  at  the 
end  posts.  The  four  long  truss  rods  are 
l'zi  inches  on  the  body  and  have  the  ends 
enlarged  to  ij^j  inches  diameter.  Corner 
plates  inside  and  out  furnish  the  staying  at 
those  points,  the  plates  being  fastened  to 
the  body  by  button  head  bolts  with  heads 
on  the  inside;  the  plates  at  the  girths  form- 
ing a  washer  for  a  rod  that  extends  back  to 
the  post  over  the  body  bolster,  forming  a 
very  efficent  tie  at  the  four  corners  of  the 
car  at  a  point  half  way  between  the  sills 
and  plates.  The  end  doors  are  provided 
with  locks,  both  inside  and  outside,  the 
latter  for  seal  and  the  former  simply  a 
latch. 

An  especially  strong  draft  rigging  is 
seen  on  these  cars,  the  draft  timbers  pass- 
ing through  the  body  bolsters  and  abut- 
ting against  the  4x5  inch  filling  pieces 
that  extend  to  and  between  the  cross-tie 
timbers,  thus  greatly  assisting  to  eliminate 
the  danger  of  breaking  the  sills  at  the 
bolsters,  a  too  common  occurrence  in  all 
cases  where  the  center  line  of  buffing  does 
not  coincide  with  center  line  of  sills.  The 
American  continuous  draw-bar  is  used 
in  this  connection,  the  whole  giving  highly 
commendable  results.  The  record  given 
by  these  cars  up  to  this  writing  has  been 
such  as  to  satisfy  the  designers  that  there 
is  not  much  of  an  opening  for  improve- 
ment in  the  wooden  construction  as  far 
as  concerns  their  service. 


Partially  Broken    Staybolts. 

Mr.  T.  A.  Lawes,  superintendent  of 
motive  power,  of  the  Chicago  &  Eastern 
Illinois,  having  been  assigned  the  duty 
of  opening  a  topical  discussion  on  Broken 
Staybolts,  at  the  Master  Mechanics' 
Convention,  said: 

"1  shall  be  pleased  to  present  to  you  a 
few  thoughts  on  the  subject  of  'Partially 
Broken  Staybolts,'  which  in  my  opinion 
is  a  topic  of  much  greater  importance, 
since  partially  broken  staybolts  are  the 
more  difficult  to  detect.  In  fact,  so  far 
as  my  investigation  goes,  they  are  never 
detected  under  the  old  methods,  and  must 
be  regarded  with  suspicion. 

For  some  years  hollow  staybolts  and 
drilled  staybolts  have  been  used  to  a 
limited  extent,  but  for  some  reason — or 
no  reason —  neither  one  has  been  put  into 
general  use,  although,  as  I  believe,  the 
protection  afforded  is  invaluable. 
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To  satisfy  myself  as  to  an  inspector's 
ability  to  detect  broken  and  partially 
broken  staybolts,  I  have  had  the  staybolts 
in  thirteen  engines  drilled  during  the  past 
year.  The  plan  adopted  was  to  have  the 
inspector  locate  all  the  broken  staybolts 
lie  could  find,  after  which  the  staybolts  in 
the  firebox  were  drilled,  including  those 
marked  by  the  inspector  as  broken.  In 
the  first  firebox  tested  in  this  manner 
the  inspector  found  thirty-nine  broken 
staybolts.  After  drilling  and  testing  un- 
der water  pressure  these  were  all  found 
broken,  and  in  addition  to  these  we  found 
fifty-nine  others  broken  which  the  in- 
spector was  unable  to  detect  by  the  ham- 
mer test.  This  surprising  result  led  me 
to  examine  the  broken  staybolts  critically 
and  I  find  that  those  detected  by  the 
hammer  test  were  broken  entirely  off, 
while  those  found  by  drilling  holes  in 
the  ends,  were  only  partially  broken  off. 
After  testing  the  staybolts  in  twelve 
•fireboxes  and  finding  the  ratio  of  broken 
stayuolts  and  partially  broken  staybolts 
about  the  same  as  in  the  first  firebox  test- 
ed, I  concluded  to  try  the  method  of  test- 
ing under  boiler  pressure  and  having  a 
helper  hold  on  while  the  inspector  gave 
the  hammer  test,  but  with  no  better  re- 
sults. 

I  desire  now  to  direct  your  particular 
attention  to  the  thirteenth  and  last  firebox 
tested  for  broken  and  partially  broken 
staybolts  by  the  two  methods.  I  con- 
sider it  the  most  severe  comparative  test 
of  all,  from  the  fact  that  three  inspectors 
in  turn,  did  their  level  best  to  locate 
broken  and  partially  broken  staybolts  by 
the  hammer  test;  they  having  been  in- 
formed that  the  staybolts  were  to  be  drill- 
ed after  they  were  through  with  their  in- 
spection. They  were  given  all  the  time 
they  required  to  make  a  careful  and 
accurate  inspection.  The  result  was  that 
the  hammer  test  located  four  broken  stay- 
bolts  and  the  drilling  test  discovered 
forty-six  partially  broken. 

A  careful  record  of  the  broken  and 
partially  broken  bolts  detected  in  thirteen 
engines  shows  that  440  were  discovered 
by  the  hammer  test  and  619  by  the  drilling 
test. 

To  me  these  facts  are  conclusive  evi- 
dence that  partially  broken  staybolts  can- 
not be  detected  by  the  hammer  test,  and  I 
believe  a  great  risk  is  run  by  either  not 
drilling  the  ends  or  not  using  hollow 
staybolts,  and  that  either  of  these  pre- 
cautions will  prevent  many  boiler  ex- 
plosions with  the  usual  verdict  of  'Cause 
of  explosion  unknown.' 

There  have  been  more  boiler  explo- 
sions in  recent  years  caused  by  broken 
staybolts  than  ever  before.  I  attribute 
this  to  the  fact  that  a  much  higher  pres- 
sure is  carried.  Too  great  precaution  can- 
not be  taken  to  prevent  loss  of  life  and 
destruction  of  property  and  my  experi- 
ence leads  me  to  recommend  that  even* 
staybolt  used  should  be  either  hollow  or 
■drilled — making   it  self-detecting. 


Tin-  expense  of  the  precautions  here 
recommended  should  not  stand  in  the 
way  of  preventing  boiler  explosions  due 

to  defective  staybolts,  as  the  cost  for 
drilling  is  only  about  $375  for  a  fire-box 
■  Mill, uriing  900  staybolts.  I  figure  that 
the  cost  is  only  an  a  me. 

F01  example:  If  tin-  6l<J  partially 
1 . r < .  1 . < ■  1 1  staybolts  had  not  been  drilled  and 

ti  1 .  ■  1  in  the  thirteen  fin  I"  1 
to  above,  these  partially  broken  staybolts 
in  time  would  have  become  broken  stay- 
bolts  and  the  engines  containing  them 
would  have  had  to  be  laid  up — possibly 
when  needed  badly — for  the  removal  of 
broken  staybolts,  which  would  have 
necessitated  the  removal  of  jackets,  air 
brakes,  pumps,  frame  angle  iron  and 
other  parts  covering  the  staybolts,  thus 
causing  an  additional  expense  over  that, 
if  properly  attended  to  in  the  shop  while 
undergoing  repairs. 

It  is  my  practice  to  turn  engines  out 
of  shop  with  staybolts  beyond  suspicion, 
and  I  find  that  I  have  no  trouble  with 
them  afterwards.  I  recommend  to  such 
members  of  the  association  that  do  not 
use  hollow  or  drilled  staybolts  that  they 
drill  the  staybolts  in  a  few  fireboxes  as 
described  and  keep  a  record  of  the  num- 
ber found  by  the  hammer  test  and  by 
drilling  them,  and  I  am  sure  that  they 
will  be  surprised  at  the  results." 


An   Unreasonable   Drummer. 

The  following  anecdote  illustrates  at 
once  the  impractical  character  of  the  home 
grown  Irishman,  his  abandoned  love  for 
a  political  argument,  and  the  free  and  easy 
ways  of  Irish  railroads.  In  Ireland  where 
every  man  is  a  politician,  and  usually  a 
warm  one  at  that,  business  not  unfre- 
quently  plays  second  fiddle  to  politics. 

Some  years  ago,  about  the  time  when 
one  of  the  periodic  splits  in  the  Irish 
parliamentary  party  occurred,  an 
English  drummer  found  himself  stuck  at 
Ennis,  in  County  Clare.  The  train  was 
timed  to  leave  at  10  o'clock  and  he  took 
his  seat  at  that  hour.  Half  an  hour  passed 
and  there  being  no  appearance  of  starting, 
he  began  prospecting  about  for  a  reason. 
The  station-master,  engine-driver  and 
guard  were  discovered  in  the  midst  of  a 
heated  discussion  on  the  political  split 
question.  Our  drummer  interfered  and 
suggested  starting  the  train. 

"Arrah!  go  along  wid  you,"  said  the 
guard,  "Shure.  man,  don't  you  see  we're 
busy."  And  he  resumed  the  argument. 
After  an  hour  had  passed,  by  means  of 
continual  interruption  and  expostulation, 
our  drummer  got  them  to  draw  out.  But 
they  didn't  go  far.  Ten  miles  out  of 
Ennis  the  train  stopped  in  the  midst  of  a 
wilderness,  the  engine  uncoupled,  and 
steamed  away  ahead  in  charge  of  the  fire- 
man. Then  the  engine-driver  came  back, 
the  guard  came  forward,  a  few  cattle 
dealers  and  pig-jobbers  got  out,  and,  be- 
side the  carriage   in   which  the  drummer 


was  seated,  they  all  sat  down  on  the  em- 
inent, lit  their  pipes,  and  resumed  the 
discussion.  The  drummer  lost  patience, 
and  made  a  sultry  enquiry  at  the  guard 
as  to  the  cause  of  the  stoppage. 

"Arrah!  who  but  yourself  is  the  cause  of 
it?"  answered  the  guard  indignantly, 
such  a  hell  of  a  hurry  to 
have  Ennis  that  we  came  away  widout 
anny  wather,  and  the  engine  has  gone  on 
to  get  some." 
.-. 

A  correspondent,  says  the  "Locomo- 
tive," sends  us  the  following  unholy  story 
about  a  Wisconsin  farmer's  correspond- 
ence with  a  boiler  maker.  It  was  taken, 
we  believe,  from  the  Syracuse  "Stand- 
ard:" "The  farmer  wrote  as  follows: 
'Dere  Sirs,  I  hav  1,000  akers  of  trees  that 
1  want  cut.  I'm  pore,  but  I  am  willing  to 
pay  too  hundred  dolers  fer  an  engin  that 
will  do  my  work,'  and  he  went  on  to  ex- 
plain just  what  sort  of  an  engine  he  want- 
ed. The  boiler  firm  saw  that  the  machin- 
ery necessary  to  accomplish  the  devasta- 
tion of  his  virginal  forest  would  cost 
$3,000,  and  they  wrote  him  to  that  effect. 
A  week  passed,  and  then  the  following 
pithy  epistle  came  back  from  the  Wis- 
consin woods:  'Dere  Sirs,  what  in  hqxl 
wud  I  want  of  a  biler  if  I  lied  $3,000?'  " 

i     $     § 

The  M.  C.  B.  Pressed  Steel  Brake  Shoe 
Key,  formerly  manufactured  by  the 
Drexel  people,  but  now  by  The  Q  &  C 
Co.,  has  been  very  much  improved,  being 
strengthened  at  the  point  subjected  to 
severest  strain.  With  the  new  improve- 
ment, the  only  objection  raised  to  the 
pressed  steel  key  has  been  removed,  and 
while  this  key  is  now  very  much  lighter 
than  forged  key,  it  is  strong  and  elastic, 
being  made  of  a  very  fine  grade  of  pressed 
steel.  In  addition  to  making  the  im- 
provement mentioned,  the  manufacturers 
have  greatly  reduced  the  price  so  that 
these  goods  are  much  cheaper  than  many 
of  the  inferior  keys  now  being  offered. 

®      i      ® 

We  had  a  visit  lately  from  an  engineer 
who  has  been  for  some  time  running  on 
the  railways  in  South  America.  He  ran  a 
Rogers'  compound  in  Peru  and  he  spoke 
highly  about  its  economical  performance. 
Some  of  the  railroad  men  in  that  country 
have  peculiar  ideas  concerning  the  eco- 
nomical operation  of  railroads.  Our 
visitor  said  that  they  took  the  strips  off  all 
the  slide  valves  on  the  plea  that  a  loco- 
motive ought  to  have  as  few  pieces  as 
possible. 

§     i 

We  have  received  a  letter  from  E.  F. 
Bennett,  Ridgeview.  Peru,  Ind..  saying 
that  he  makes  a  polish  for  boiler  heads 
that  is  far  better  than  anything  now  on 
the  market.  He  invites  correspondence 
with  men  who  wish  to  keep  a  boiler  head 
looking  handsome. 
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Large  Cylinder  Clearance  Spaces. 

For  the  last  few  years  our  designers  of 
locomotives  have  been  imitating  station- 
ary-engine and  marine-engine  practice  in 
the  proportioning  of  steam  ports  and  pas- 
sages. Before  cylinders  came  to  be  so 
large  as  they  generally  are  in  modern 
locomotives,  there  was  a  recognized  rule 
among  designers  to  make  the  steam  ports 
I  inch  smaller  than  the  diameter  of  the 
cylinder,  and  a  fairly  efficient  and  eco- 
nomical engine  was  produced  under  that 
practice.  But  with  the  latter-day  idea  of 
following  the  lead  of  our  best  automatic 
engine  designers,  the  ports  are  made  as 
long  or  longer  than  the  diameter  of  the 
cylinder,  with  the  result  that  the  modern 
locomotive  is  far  from  being  an  economi- 
cal steam  engine. 

It  may  be  regarded  as  engineering 
heresy  to  say  that  the  advance  in  forms 
and  proportions  that  have  admittedly  im- 
proved stationary  and  marine  engines  to 
such  an  extent  that  it  is  by  no  means  un- 
common to  obtain  work  at  the  rate  of  one 
horse-power  per  hour  for  lyi  pounds  of 
coal,  is  not  the  proper  line  of  progress  to 
pursue  in  locomotive  engineering;  but  we 
venture  to  take  that  heretical  position. 
Practice  which  is  unquestionably  good 
for  stationary  engines  may  be  entirely 
wrong  for  locomotives  because  the  con- 
ditions of  operating  are  essentially  differ- 
ent   in    many  respects.     Experience   has 


demonstrated  the  truth  of  this  at  various 
times. 

Builders  of  stationary  engines  design 
their  steam  ports  and  passages  with  the 
view  of  getting  the  steam  into  the  cylin- 
ders as  near  to  boiler  pressure  as  possible; 
but  they  take  good  care  to  keep  the  piston 
clearances  and  spaces  between  the  valve 
and  piston  as  small  as  circumstances  will 
admit  of.  With  the  short  direct  steam 
passages  practicable  in  stationary  and 
marine  engines,  the  total  clearance  space 
between  valve  and  piston  can  be  made  a 
very  small  percentage  of  the  total  piston 
displacement.  In  this  respect  builders  of 
these  engines  have  a  great  advantage  over 
locomotive  designers. 

Those  who  do  not  make  their  clearance 
spaces  very  small  for  stationary  engines 
have  one  important  advantage  which  loco- 
motive designers  do  not  enjoy.  The 
losses  incident  to  large  piston  clearance 
can  be  to  some  extent  regained  by  com- 
pressing the  steam  left  in  the  cylinder,  so 
that  it  shall  reach  initial  steam  pressure 
when  the  steam  port  begins  to  open  for 
admission.  According  to  Rankin,  the 
whole  of  the  losses  due  to  piston  clearance 
can  be  won  back  by  compression,  and  his 
theory  has  done  much  to  lead  many  en- 
gineers into  the  belief  that  large  clear- 
ance was  not  a  practice  likely  to  cause 
waste  of  steam.  While  it  is  difficult  to 
refute  the  theories  of  Rankin  on  this  ques- 
tion, experience  and  experimental  tests 
have  not  corroborated  his  teaching. 

In  stationary  engine  operating,  com- 
pression may  be  employed  to  the  best 
advantage,  because  the  exact  degree  of 
pressure  may  be  regulated  with  consider- 
able exactness  since  the  size  of  outlet  for 
the  exhaust  steam  is  always  constant. 
This  cannot  be  regulated  closely  with 
locomotives,  because  the  size  of  the  ex- 
haust nozzle  regulates,  to  a  great  extent, 
the  amount  of  back  pressure  in  the  cylin- 
ders. If  it  were  possible  to  keep  the  ex- 
haust nozzle  of  uniform  size,  the  varia- 
tions in  speed  and  work  done  would  ren- 
der it  impracticable  to  regulate  the  back 
pressure  so  that  there  would  be  a  con- 
stant volume  of  gas  left  in  the  cylinder 
when  the  valve  closed  for  compression. 
But  it  is  not  possible  to  keep  the  exhaust 
nozzles  of  a  locomotive  of  constant 
size. 

Gumming  of  the  inside  surface  is  con- 
stantly varying  the  size  of  the  nozzle,  and 
bad  coal  often  demands  that  smaller  tips 
shall  be  employed.  When  these  changes 
are  made,  the  reduced  opening  increases 
the  back  cylinder  pressure.  Where  at- 
tempts have  been  made  to  regulate  com- 
pression in  locomotives,  so  that  it  should 
rise  to  steam-chest  pressure  before  port 
opening  began,  the  causes  referred  to  have 
forced  the  compression  line  so  high  that 
the  valve  got  lifted  off  its  seat,  and  the 
piston  met  with  so  much  resistance  before 
the  stroke  was  completed  that  the  engine 
worked  against  itself. 

This  experience  has  been  gone  through 


repeatedly  and  the  practical  effect  of  the 
lesson  received  is  that  designers  keep  the 
compression  as  low  as  possible  consistent 
with  the  cranks  passing  the  centers  with- 
out pounding.  This  practice  produces  a 
smooth  working  engine,  but  with  the  large 
steam  ports  and  passages  in  vogue  the 
waste  of  steam  must  be  very  great. 

There  is  another  source  of  waste  inci- 
dent to  the  use  of  very  large  steam  pass- 
ages. Owing  to  the  exposed  position  of 
the  cylinders  and  steam  passages  of  a 
locomotive,  the  engine  necessarily  suffers- 
much  from  cylinder  condensation.  That 
is,  the  steam  passes  over  cooling  sur- 
faces from  the  instant  it  emerges  from  the 
steam  pipe  and  all  those  cool  surfaces  act 
as  steam  condensers.  The  huge  passages 
in  the  saddle  begin  the  condensing  pro- 
cess and  send  damp  steam  to  enter  the 
cool  cylinder.  Only  those  who  are  fami- 
liar with  Tyndall's  experiments  showing 
the  amazing  heat  devouring  capacity  of 
aqueous  vapor  can  realize  the  pernicious 
effect  that  results  from  condensing  part 
of  the  steam  before  it  reaches  the  cyl- 
inders. 

That  ordinary  steam  engine  practice  was 
not  always  a  safe  guide  for  locomotive 
engineering  has  been  demonstrated  in 
regard  to  the  throttling  of  steam.  The 
theory  has  long  been  disseminated  that 
steam  should  be  passed  from  the  boiler  to 
the  piston  with  the  least  possible  res- 
triction. This  is  undoubtedly  a  wise 
principle  in  the  operating  of  ordinary 
engines,  but  its  utility  when  applied  to 
locomotives  is  very  doubtful.  With  re- 
cent progress  of  steam  engineering  into 
railroad  circles  come  the  demand  that  lo- 
comotives should  be  run  at  all  times  pos- 
sible with  the  throttle  wide  open,  the 
power  to  be  regulated  by  the  reverse 
lever.  Intelligent  engineers  insisted  that 
under  certain  circumstances  the  practice 
of  running  with  the  throttle  wide  open 
caused  waste  of  steam,  and  made  a  hard 
riding  engine,  but  their  views  were  treated 
as  the  expressions  of  prejudice  and  "keep 
the  throttle  wide  open"  became  the  watch- 
word of  progress.  Motive  power  officers 
were  rapidly  making  that  a  hard  and  fast 
rule  when  Chas.  T.  Porter,  the  celebrated 
mechanical  engineer,  read  a  paper  before 
the  American  Society  of  Mechanical  En- 
gineers giving  particulars  of  experiments 
which  demonstrated  that  under  certain 
circumstances  throttling  saved  steam. 
Experiments  made  by  Professor  Goss  on 
the  locomotive  Schenectady  at  Purdue 
University  have  sustained  the  position 
taken  by  Mr.  Porter  and  the  more  intel- 
ligent locomotive  engineers  and  it  now 
seems  in  order  to  modify  the  rules  as  to 
the  use  of  wide  open  throttle. 

When  the  theory  that  large  ports  and 
clearance  spaces  produce  the  best  form  of 
locomotive  is  reduced  to  the  rigid  test 
of  accurate  experiment,  we  are  persuaded' 
that  our  designers  will  learn  that  they  have 
fallen  into  a  fallacy  which  has  been  very 
costly  to  railroad  companies. 
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Trying  to  Cheat  Nature. 

Americans  arc  rightly  proud  of  their 
public-school  system,  which  enables  the 
children  of  the  poorest  members  of  a 
community  to  receive  an  education  which 
will  enable  them  to  grace  the  highest  posi- 
tion of  the  land,  if  it  is  properly  followed 
up  by  continued  studies.  There  is  one 
department  of  knowledge,  however,  in 
which  most  of  our  people  are  decidedly 
deficient,  and  that  is,  those  principles  of 
nature  known  as  the  laws  of  natural 
philospophy.  We  have  a  greater  per- 
centage of  mechanics  and  artisans  than 
any  other  nation,  except  Great  Britain, 
yet  the  teaching  of  our  public  schools  ap- 
pears to  be  based  on  the  idea  that  all  the 
youths  are  starting  on  their  way  to  be- 
coming lawyers,  doctors  or  ministers.  This 
seems  to  be  the  reason  why  any  me- 
chanical monstrosity,  if  thoroughly  ad- 
vertised, will  find  many  people  ready  to 
spend  their  hard  earnings  to  purchase  an 
interest  in  the  thing. 

What  many  of  our  people  are  greatly 
in  need  of  is  a  realizing  sense  of  the  fact 
that  no  machine  can  ever  be  invented  that 
will  give  out  the  whole  of  the  effort  that 
has  been  expended  in  putting  it  in  motion. 
Electrical  apparatus  that  is  going  to  give 
out  more  than  it  receives  has  been  a 
favorite  means  of  deception,  and  hy- 
draulic appliances  have  been  used  suc- 
cessfully for  the  same  purpose.  We  were 
invited  some  time  ago  to  witness  tests 
with  an  apparatus  which  carried  up 
pockets  full  of  mercury  on  a  wheel  and 
dropped  the  loads  at  a  certain  point  into 
other  pockets,  with  the  idea  of  utilizing 
the  force  of  the  falling  body  to  produce 
continuous  motion.  The  men  who  were 
interesting  themselves  in  the  invention 
could  not  see  that  more  energy  was  ex- 
pended in  raising  the  mercury  than  the 
force  produced  by  its  falling  by  gravity. 
Like  all  other  inventions  of  this  charac- 
ter, it  was  not  quite  perfected,  and  had 
not  reached  the  point  of  working  without 
shoving;  but  its  friends  were  advancing 
their  money  cheerfully,  and  they  are  prob- 
ably still  indulging  in  the  pleasures  of 
hope. 

What  is  known  in  applied  mechanics  as 
the  law  of  work  is  just  as  certain  and  in- 
flexible as  the  law  of  gravity.  The  method 
followed  by  measuring  work  is  the  unit 
represented  by  the  effort  required  to 
raise  a  weight  of  one  pound  one  foot.  That 
is  called  the  foot-pound.  If  you  lift  a 
one-pound  weight  four  feet  and  let  it  fall. 
it  will  strike  the  ground  with  an  energy 
of  four  foot-pounds  less  a  small  loss  due 
to  the  friction  of  the  air  it  encountered  in 
falling.  The  men  with  the  mercury  ap- 
paratus thought  that  their  equivalent  of 
the  pound  weight  must  gain  greater  en- 
ergy in  falling  than  the  amount  put  into 
it  in  the  raising  process.  If  you  put  one 
thousand  foot-pounds  of  energy  into  a 
machine  or  motor,  its  efficiency  will  be 
measured  by  the  small  loss  incurred  in 
doing    work.      With    very    efficient    ma- 


chines nearly  the  whole  of  the  energy  put 
in  may  be  utilized,  but  not  quite.  There 
is  never  any  exception  to  this.  Multipli- 
cation of  levers  and  wheels  merely  wastes 
thi  power  by  increase  of  friction.  Those 
who  busy  themselves  making  perpetual- 
motion  machines  arc  trying  to  cheat  nat- 
ure, and  that  will  never  be  done. 

§         §         $ 
Power  Motors  for  Shops. 

One  of  the  most  practical  and  useful  in- 
vestigations made  by  the  committee  of 
the  Master  Mechanics'  Association  last 
year  was  on  "Motors — Steam,  Air  and 
Electric."  They  appear  to  have  gone  very 
thoroughly  into  the  subject,  and  seem  to 
have  found  out  every  purpose  to  which 
various  kinds  of  motors  have  been  ap- 
plied for  the  saving  of  labor.  There 
seems  to  be  scarcely  any  shop  process 
now  but  wdiat  can  be  aided  and  is  aided 
by  some  kind  of  power  motor. 

The  conclusion  of  the  committee  was 
that  compressed  air  was  preferable  to 
steam  or  electricity:  the  principal  reason 
given  for  this  preference  was  that  any 
ordinary  mechanic  could  repair  or  find 
out  defects  in  an  air  motor,  which  was  not 
the  case  in  regard  to  electric  motors. 
Mention  was  also  made  that  an  element 
of  danger  exists  in  connection  with  elec- 
tric motors.  We  had  never  heard  of  any 
accident  happening  to  men  handling 
electric  motors  used  for  transmitting 
power  in  shops,  but  there  may  have  been 
accidents  of  the  kind.  We  do  not  sup- 
pose that  the  report  of  the  committee  will 
result  in  damaging  the  popularity  of  elec- 
tric motors  for  shop  purposes,  because 
nearly  all  railroad  men  naturally  favor  the 
use  of  compressed  air.  They  have  all 
been  so  long  accustomed  to  the  air  brake, 
that  it  seems  natural  to  prefer  that  kind 
of  power  to  any  other. 

Power  motors  and  all  kinds  of  labor 
saving  devices  have  been  written  and 
talked  so  much  about,  that  there  is  no 
fear  of  intelligent  shop  managers  neglect- 
ing to  make  use  of  appliances  of  this  kind 
for  every  purpose  to  which  they  can  be 
applied.  The  danger  is  not  in  making 
and  using  these  things — it  seems  to  be 
rather  in  the  opposite  direction.  Motors, 
jigs  and  formers  are  sometimes  used  for 
purposes  for  which  they  are  not  suitable. 
In  visiting  a  shop  lately,  we  were  shown 
a  very  well  designed  jig  for  doing  work 
that  it  would  not  be  employed  upon  once 
a  year.  In  the  making  of  these  kinds 
of  appliances,  consideration  ought  always 
to  be  given  to  how  often  the  operation 
they  are  intended  to  facilitate  is  to  be  done 
in  the  shop.  There  are  numerous  cases 
where  the  ordinary  tools,  in  the  hands  of 
skilled  mechanics,  are  entirely  satisfactory 
and  better.  Where  this  is  the  case,  it  is 
just  as  well  not  to  expend  energy  and 
money  on  getting  out  several  tools  that 
will  be  of  considerable  first  cost,  and  will 
bring  no  profit  in  the  end. 


Shop    foremen,    as    a    rule,    are    highly 
ill    in'  11,  not  likely  to  be 
carried  away  by  fads,  but  now  and  again 
it  happens  that  one  bi  o  enamored 

of  in-  skill  at  devising  special  laboi 
ing  appliances,  that  he  rides  his  hobby 
away  beyond  tin-  point  of  utility.     It  is  all 

right  to  put  up  a  lift  above  a  tool  where 
the  strength  of  two  men  would  often  be 
necessary  to  raise  the  work,  but  when  the 
material  handled  is  sufficiently  light  for 
one  man  to  lift  up  comfortably,  putting 
11  power  hoists  is  a  superfluity.  We  have 
often  seen  overhead  travelling  cranes 
employed  to  carry  light  articles  that  a  boy 
could  put  on  his  shoulder.  Practices  of 
that  kind  are  mi  of  labor.     The 

same  tendency  runs  through  the  design- 
ing of  all  other  kinds  of  labor  saving  ap- 
pliances. Our  advice  to  those  who  are 
admirers  of  such  appliances  is,  Be  care- 
ful not  to  let  your  hobby  carry  you  off 
your  feet. 

@  $  g 

The  Labor  of    Pushing   a    Locomotive 
Through   the  Air. 

One  would  naturally  suppose  that  the 
heads  of  the  motive  power  departments  of 
our  leading  railroads  would  know  with 
some  accuracy  how  much  of  the  power  of 
a  locomotive  was  expended  in  hauling  the 
train,  and  how  much  was  required  to 
overcome  the  internal  friction,  rail  fric- 
tion and  wind  resistance  acting  upon  the 
engine  itself.  From  personal  experience 
in  noting  the  small  difference  there  was  in 
the  consumption  of  fuel  with  a  light  engine 
and  with  a  small  train,  we  have  long  been 
persuaded  that  moving  the  engine  alone 
absorbed  a  large  percentage  of  the  power 
generated.  We  were  never,  however,  able 
to  obtain  figures  showing  even  an  ap- 
proximation of  the  power  needed  to 
move  an  engine,  although  we  have  repeat- 
edly bothered  the  heads  of  mechanical  de- 
partments by  asking  for  the  informa- 
tion. 

In  view  of  the  scarcity  of  information 
on  a  very  important  question,  we  are  glad 
to  note  that  Mr.  S.  P.  Bush,  superintend- 
ent of  motive  power  of  the  Pennsylvania 
lines  west  of  Pittsburg,  has  recently  con- 
tributed to  the  "Railroad  Gazette"  notes 
of  experiments  made  to  determine  the  re- 
sistance of  cars  in  freight  trains,  in  the 
course  of  which  the  power  expended  in 
moving  the  locomotive  was  ascertained. 
The  tests  were  made  with  consolidation 
engines  pulling  trains  of  about  1,100  tons, 
at  an  average  speed  of  16V2  miles  an  hour. 
By  a  previous  trial  it  was  found  that  30 
pounds  of  coal  per  mile  was  required  to 
run  the  light  engines  over  the  divisions 
at  the  speed  named.  It  took  about  -.000 
pounds  of  coal  to  take  the  train  over  the 
division.  At  the  rate  of  30  pounds  per 
mile  the  engine  used  up  3,450  pounds  of 
that  quantity  of  coal,  leaving  3,550  for 
generating  the  power  to  haul  the  train, 
or  3.23  pounds  per  ton  mile  of  train. 

At  first,  this  might  strike  railroad  men 
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as  an  excessive  amount  of  coal  to  be  con- 
sumed  in  moving  the  engine,  but  reflec- 
tion will  show  that  the  locomotive  cuts 
the  hole  into  the  air  which  enables  the 
cars  to  follow  without  much  more  resist- 
ance than  that  due  to  journal  and  rail  fric- 
tion. Anyone  who  has  ridden  on  a  bicycle 
will  appreciate  the  hard  work  a  locomo- 
tive has  to  do  in  pushing  its  wide  expanse 
of  front  against  the  air.  From  these  tests, 
which  seem  to  have  been  very  thorough, 
it  appears  that  at  least  one-quarter  of  the 
work  a  locomotive  has  to  do  in  pulling  a 
train  is  used  up  in  overcoming  the  re- 
sistance  of  the   atmosphere. 


Washing  Out  Boilers. 

We  wish  to  direct  the  attention  of  our 
readers  to  an  article  on  Boiler  Washing, 
by  Mr.  Henry  J.  Raps,  foreman  boiler 
maker,  of  the  Burlington,  Cedar  Rapids 
&  Northern  Shops,  at  Cedar  Rapids,  la. 
This  is  the  first  of  a  series  of  articles  on 
The  Care,  Inspection  and  Repair  of  Loco- 
motive Boilers  and  promises  information 
that  will  be  of  the  greatest  value  to  every 
railroad  man  who  is  interested  in  the 
safety,  durability  or  economical  operation 
of  a  locomotive  boiler.  The  washing 
out  of  boilers  is  too  often  regarded  as  a 
humble  and  simple  operation  which  can 
safely  be  trusted,  to  the  care  of  an  inferior 
class  of  laborers  who  experience  no 
sense  of  responsibility  for  the  work 
being  properly  performed.  In  many 
cases  the  work  is  carried  on  under  the 
idea  that  the  quicker  the  disagreeable 
job  is  done  the  better,  and  the  boiler  is 
little  cleaner  after  the  washer  is  finished 
than  it  was  when  he  began.  The  result 
of  this  careless  management  is  that  boilers 
and  fireboxes  are  damaged  by  scale  and 
mud  deposits  in  a  manner  that  seriously 
shortens  their  life,  and  greatly  increases 
the  cost  of  steam  making  while  the  boiler 
remains   in    service. 

Mr.  Raps  incidentally  directs  attention 
to  another  defect  often  encountered  by 
those  responsible  for  keeping  boilers  clean, 
which  is  the  placing  of  wash-out  holes  in 
places  where  they  cannot  be  reached  on 
account  of  some  brace,  frame,  air  pump  or 
other  obstruction  making  theminacessible. 
Locomotive  builders  have  many  sins  of 
this  kind  to  account  for.  They  will 
place  the  wash-out  holes  in  the  stereo- 
typed places  and  then  cover  them  up  with 
attachments  which  need  to  be  removed 
before  washing  out  can  be  done  prop- 
erly. 

Scale  incrusted  and  mud  covered  heat- 
ing surfaces  add  so  much  to  the  cost  of 
maintaining  and  operating  a  locomotive 
boiler,  that  it  might  be  supposed  there 
would  be  a  strong  and  healthy  sentiment 
in  favor  of  providing  the  easiest  possible 
means  of  washing  out  properly,  but  the 
sentiment  is  lamentably  weak.  In  the 
numerous  public  discussions  about  the 
care  and  safety  of  locomotive  boilers  very 


little  has  been  said  about  the  importance 
of  keeping  them  clean.  If  we  can  rouse 
this  sentiment  into  active  being  we  shall 
have  performed  a  valuable  service  to  rail- 
road companies. 


Another  Gainer  from  Self-Help. 

In  connection  with  the  writing  of  the 
articles  on  Care  of  Boilers,  which  begins 
on  another  page,  the  author  deserves  per- 
sonal mention.  Some  fifteen  years  ago 
Mr.  R.  W.  Bushnell,  master  mechanic 
of  the  Burlington,  Cedar  Rapids  &  North- 
ern, organized  a  night  school  for  the 
benefit  of  the  men  and  boys  in  the  shops, 
at  Cedar  Rapids,  la.,  and  several  of  his 
foremen,  among  them  the  writer,  acted 
as  teachers.  Henry  J.  Raps  was  then 
a  journeyman  boiler-maker,  with  no  more 
education  than  what  he  had  received 
years  before  in  a  country  school.  But 
he  had  sound  ideas  about  the  power  of 
knowledge  and  was  one  of  the  most  reg- 
ular attendants  of  the  class.  He  studied 
the  lessons  carefully  and  always  came 
to  the  class  well  prepared.  The  school 
was  not  prosperous  for  most  of  the  peo- 
ple soon  lost  interest,  but  it  gave  a  be- 
ginning to  Mr.  Raps  and  he  has  followed 
up  the  studies  so  well,  that  he  can  figure 
out  all  the  strains  to  which  a  boiler  is 
subjected,  is  well  informed  on  the  strength 
of  material,  is  a  fair  draughtsman  and 
writes  as  good  English  as  a  college  grad- 
uate. 

Of  course  when  a  vacancy  for  foreman 
occurred  Mr.  Raps  was  promoted  to  the 
position.  And  yet  the  majority  of  me- 
chanics think  that  devoting  their  spare 
time  to  acquiring  a  knowledge  of  the 
principles  of  their  business  is  lost  labor. 


A  New  Theory  of  Train  Resistance. 

The  echoes  of  the  fast  run  made  on  the 
Lake  Shore  &  Michigan  Southern  with 
Dr.  Webb's  special  train  eighteen  months 
ago  are  still  ringing  in  the  ears  of  our 
British  friends.  When  the  particulars  of 
the  speed  attained  were  first  published 
in  this  country,  correspondents  of  Brit- 
ish engineering  papers  raised  a  storm  of 
protest  that  the  speed  claimed  was  im- 
possible, and  they  figured  out  by  the  long 
discredited  Clark  formula  that  no  such 
speed  as  reported  could  possibly  be  made 
by  the  engine  which  hauled  the  train. 
The  discussion  has  been  kept  up  inter- 
mittently ever  since,  and  now  a  new  the- 
ory has  been  advanced.  A  writer  in  one 
of  the  leading  engineering  papers  has 
advanced  the  theory  that  at  high  speeds 
the  train  resistance  decreases  when  cer- 
tain velocities  are  reached,  and,  strange  to 
say,  the  editor  of  the  paper  endorses  this 
view,  and  uses  some  diagrams  published 
in  "Locomotive  Engineering"  five  years 
ago  to  corroborate  his  opinion.  The  rea- 
son that  led  to  this  opinion  was  that  the 
diagrams    of    work    done    at    the    higher 


speeds  were  smaller  than  those  taken 
when  the  train  was  running  at  a  lower 
velocity. 

That  is  rather  logical  resoning,  but  it 
is  based  on  incomplete  premises.  When 
a  locomotive  has  succeeded  in_  lifting  a 
train  into  its  running  speed,  the  work  of 
maintaining  that  velocity  is  very  light. 
The  labor  that  puts  the  greatest  stress 
upon  the  capacity  of  a  locomotive  is  that 
of  accelerating  the  speed.  An  engine 
with  a  good  margin  of  power  lifts  the 
train  quickly  into  the  running  speed,  but 
the  mean  effective  cylinder  pressure  re- 
quired to  do  this  is  much  greater  than  it 
is  when  the  running  speed  is  attained. 
If  the  load  is  a  little  too  heavy  for  the 
power  of  a  locomotive,  it  often  hap- 
pens that  the  steam  cut-off  does  not  take 
place  short  of  half  stroke  until  the  run- 
ning speed  is  reached.  That  is  why  slow 
speeds  often  show  a  larger  indicator  dia- 
gram than  the  maximum  running  speed 
does.  Our  British  friends  do  not  seem, 
however,  to  have  understood  this  part 
of  the  case. 


We  publish  in  another  part  of  the  paper 
an  article  on  "Partially  Broken  Stay- 
bolts,"  contributed  to  the  Master  Me- 
chanics' Convention  by  Mr.  T.  A.  Lawes, 
superintendent  of  motive  power  of  the 
Chicago  &  Eastern  Illinois.  The  state- 
ments made  in  the  paper  deserve  the  care- 
ful consideration  of  every  master  me- 
chanic in  the  country,  who  is  anxious  to 
escape  those  worst  of  motive  power  dis- 
asters, boiler  explosions.  There  is  no 
source  of  danger  to  a  boiler  so  serious  as 
broken  staybolts,  and  any  means  pursued 
to  detect  that  source  of  weakness  ought  to 
be  readily  taken  up  by  all  men  in  charge 
of  our  motive  power.  It  seems  to  us  that 
Mr.  Lawes  has  successfully  proved  that 
the  only  safeguard  for  staybolts  is  either 
using  those  that  are  hollow  or  staybolts 
drilled  to  the  point  where  breakage  usu- 
ally takes  place.  There  have  been  so 
many  mysterious  explosions  of  locomo- 
tive boilers  within  the  last  few  years  when 
inspection  was  carefully  carried  out,  that 
the  discoveries  made  by  Mr.  Lawes  are  of 
the  utmost  importance,  since  he  has 
shown  that  there  may  be  a  great  many 
partially  broken  staybolts  in  a  boiler  that 
the  hammer  tests  and  all  the  other 
methods  of  inspection  cannot  discover. 


Don't  Touch  the  Third  Rail. 

That  the  third  rail  electric  system  has 
dangers  as  well  as  advantages,  is  shown 
by  the  editorials  in  the  leading  electrical 
papers.  While  it  is  undoubtedly  true 
that  persons  have  no  right  to  be  on  the 
track,  the  fact  remains  that  they  have 
always  used  the  railway  as  a  foot  path 
and  have  swelled  the  coffers  of  the  cor- 
oner accordingly.  They  are  not  yet  edu- 
cated to  appreciate  the  new  danger  and 
as  a   result   numerous   accidents  are   re- 


LOCOMOTIVE    ENGINEERING. 


565 


ported,  none  of  them,  however,  having 
proved  fatal  as  yet. 

One  of  the  mechanical  engineers  who 
was  making  an  inspection  of  the  road, 
touched  the  third  rail  with  his  steel-tipped 
umbrella  and  had  a  little  Fourth-of-July 
celebration  all  to  him 

As  the  efficiency  of  this  system  seems  to 
be  unquestioned,  it  seems  as  though  some 
means  should  be  taken  to  avoid  the  dan- 
gers uf  decreasing  the  population  of  the 
enterprising   Nutmeg   State. 

©     §     @ 

BOOK  NOTICES. 

"The    Entropy-Temperature    Analysis    of 
Steam-Engine    Efficiencies."     By    Sid- 
ney A.  Reeve,  M.  E.     Progressive  Age 
Publishing  Co.,  New  York.     75  cents. 
The  author  thinks  the  reason  that  the 
entropy  method  of  analyzing  heat  engine 
efficiencies    has    not    been    received    with 
more   favor,   is   on   account  of  the   labor 
involved     in     preparing     the     necessary 
curves   for  each  case.       To  obviate  this 
difficulty  he  has  prepared  a  blank  diagram 
which   gives  these  curves  and  the  book 
itself  explains  its  use.     This  will  probably 
be   very   acceptable   to   such   engineering 
experts  and   students  as  are   called  upon 
to  make  tests  of  this  kind,  but  it  is  hardly 
a  book  to  interest  the  average  engineer. 

"Block  Signal  Operation."  A  practical 
Manual  by  Wm.  L.  Derr.  Van  Nos- 
trand  &  Co.,  New  York.  Price  $1.50. 
This  is  a  book  of  270  pages,  4^2  x  7 
inches,  written  by  a  railroad  superinten- 
dent who  tells  in  very  clear  language  the 
operating  of  the  block  signal  system  un- 
der his  charge,  and  also  describes  all  the 
leading  systems  of  block  signalling. 
There  is  a  very  interesting  introductory 
to  the  book  which  gives  the  history  of  the 
origin  and  development  of  block  signal- 
ling. The  work  is  illustrated  by  various 
diagrams  and  half-tone  engravings.  The 
book  forms  an  excellent  contribution  to 
the  subject  of  railway  signals,  and  de- 
serves to  be  largely  bought  by  railway 
men. 


The  new  cosmic  force  which  is'  going 
to  perform  work  from  nothing  under  the 
hands  of  the  great  discoverer  Keely,  whose 
motor  has  been  under  a  cloud  for  the 
last  twenty  years,  appears  to  have  received 
new  vitality  lately  through  certain  rail- 
road men  going  to  examine  the  working 
of  the  motor.  We  feel  sure  that  the  old 
cycle  concerning  this  motor  will  again  be 
traversed.  The  promise  of  its  utility  is 
receiving  wide  advertising,  which  will  in- 
duce more  people  with  money  to  spare  to 
invest  in  the  so-called  discovery,  and  the 
promises  to  put  it  into  some  kind  of  use- 
ful service  will  be  kept  up  until  the  purses 
of  subscribers  are  thoroughly  drained, 
when  some  new  pretension  will  be  ad- 
vanced to  secure  a  fresh  supply  of  dupes. 


PERSONAL. 

Mr.  N.  G.  Pearsall  has  resigned  as  su- 
perintendent of  the  New  Orleans  division 
of  the  Texas  &  Pacific. 

Mr.  T.  M.  Campbell,  who  has  been  gen- 
eral manager  of  the  International  &  Great 
Northern  since  1892,  has  resigned. 

Mr.  Wm.  C.  McMahon  has  resigned  as 
superintendent  of  the  Springfield  division 
of  the  Baltimore  &  Ohio  Southwestern. 

Mr.  J.  C.  Gregory  has  resigned  as  di- 
vision    superintendent    of    the     Interna- 
tional &    Great    Northern,    at    Palestc 
Tex. 

Mr.  George  T.  Smith  has  been  ap- 
pointed eastern  superintendent  of  the 
Union  Line,  with  headquarters  in  New 
York. 

Mr.  J.  M.  Ritchie  has  been  appointed 
purchasing  agent  of  the  Pittsburg,  Besse- 
mer &  Lake  Erie,  with  headquarters  at 
Pittsburg,  Pa. 

Mr.  W.  A.  M.  Lennan  has  been  ap- 
pointed general  purchasing  agent  of  the 
Mexican  Southeastern;  headquarters  at 
Cleveland,  O. 

Mr.  Charles  C.  Culross  has  been  ap- 
pointed assistant  superintendent  of  the 
Wyoming  division  of  the  Union  Pacific, 
with  office  at  Laramie,  Wyo. 

Mr.  N.  E.  Matthews  has  been  appointed 
superintendent  of  the  Ohio  Southern, 
with  headquarters  at  Springfield,  O.,  vice 
Mr.  I.  H.  Burgoon,  resigned. 

Mr.  Lawrence  Noble  has  been  pro- 
moted to  the  position  of  assistant  super- 
intendent of  the  International  &  Great 
Northern,  vice  Mr.  Leroy  Trice. 

Mr.  B.  G.  Plummer  has  been  appointed 
master  mechanic  of  the  Fort  Worth  & 
Rio  Grande;  headquarters  at  Fort  Worth, 
Texas.  He  takes  the  place  of  Mr.  H.  D. 
Galbraith,  resigned. 

Mr.  C.  H.  Warren  has  been  appointed 
assistant  to  the  president  of  the  Central 
of  New  Jersey,  with  headquarters  in  New 
York.  He  was  formerly  general  mana- 
ger of  the  Great  Northern. 

Mr.  C.  L.  Williams,  superintendent  of 
the  Ohio  River  Railroad  at  Parkersburg, 
W.  Va.,  has  resigned,  and  Mr.  J.  H.  Ham- 
ilton, of  Salt  Lake  City,  Utah,  has  been 
appointed  to  take  his  place. 

Mr.  E.  S.  Brown,  general  manager  of 
the  South  Carolina  &  Georgia  at  Charles- 
ton, S.  C,  has  been  promoted  to  the  posi- 
tion of  vice-president  of  that  road,  with 
headquarters  in  New  York  City. 

Mr.  W.  S.  Morris,  superintendent  of 
motive  power  of  the  Chesapeake  &  Ohio 
Railway,  covered  himself  with  glory  while 
making  it  comfortable  for  the  members  of 
both  associations  at  "Old  Point." 

Mr.  J.  H.  Mathey.  of  Brussels,  Bel- 
gium, has  been  appointed  general  man- 
ager of  the   Monterey   &   Mexican   Gulf. 


with    headquarters    at     Monterey,     Mex., 
vice   Mr.   A.    Monnoni,   resigned. 

Mr.  W.  D.  Trump  has  been  appointed 
general  superintendent  of  the  Flint  & 
Pere  Marquette,  with  headquarters  at 
Saginaw,  Mich.  He  has  been  acting  gen- 
eral superintendent  for  some  time. 

Mr.  George  Lawson,  chief  clerk  to  the 
vice-president  of  the  Texas  &  Pacific,  has 
been  appointed  assistant  general  superin- 
International  &  Great  Nor- 
thern, with  office  at  Palestine,  Texas. 

Mr.  Joseph  H.  Sands,  who  recently  re- 
signed as  general  manager  of  the  Norfolk 
&  Western,  has  accepted  the  position  of 
general  manager  of  the  South  Carolina  & 
Georgia,  with  headquarters  at  Charleston, 
S.  C. 

Mr.  C.  Miller,  formerly  chief  engineer 
of  the  St.  Louis,  Chicago  &  St.  Paul,  has 
been  appointed  superintendent  and  engi- 
neer, to  take  the  place  of  Mr.  W.  S. 
Cooke,  resigned.  Headquarters  at  Spring- 
field. 111. 

Mr.  A.  M.  Lane  has  been  promoted  to 
the  position  of  superintendent  of  the 
West  Virginia  &  Pittsburgh,  with  office 
at  Weston,  W.  Va.  He  was  formerly  as- 
sistant superintendent,  which  office  has 
been  abolished. 

Mr.  James  W.  Andrews,  who  served  an 
apprenticeship  in  the  Crewe  shops  of  the 
Norfolk  &  Western  Railway,  has  been 
appointed  master  mechanic  of  the  Nor- 
folk, Albem.  &  At.  R.  R.,  with  head- 
quarters at  Brambleton,  Va. 

We  will  be  glad  to  put  any  one  needing 
the  services  of  a  first  class  draftsman, 
well  up  in  locomotive  and  car  work,  in 
correspondence  with  such  a  man  who  has 
been  out  of  railroad  business  for  three  or 
four  years  and  now  desires  to  return  to  it. 

Mr.  L.  F.  Day  has  been  appointed  gen- 
eral manager  of  the  Minneapolis  &  St. 
Louis,  with  headquarters  at  Minneapolis, 
Minn.  He  succeeds  Mr.  A.  L.  Mohler, 
resigned,  and  was  formerly  chairman  of 
the  Southwestern  Traffic  Association,  of 
St.  Louis. 

Mr.  Leroy  Trice,  for  the  past  seven 
years  division  superintendent  of  the  east- 
ern division  of  the  Texas  &  Pacific  at 
Marshall,  has  been  appointed  general 
superintendent  of  the  International  & 
Great  Northern,  with  headquarters  at 
Palestine,  Texas. 

Mr.  J.  B.  Paul,  superintendent  of  the 
Rio  Grande  division  of  the  Texas  &  Paci- 
fic at  Big  Springs,  Tex.,  has  been  ap- 
pointed superintendent  of  the  New- 
Orleans  division  of  that  road,  with  office 
at  New  Orleans.  Mr.  John  W.  Ward 
takes  the  position  left  vacant  by  Mr.  Paul. 

One  of  the  prominent  figures  at  many 
Master  Mechanics'  conventions  was  Mr. 
W.  B.  Mack,  of  Boston,  inventor  of  the 
famous  Mack  injector.     For  some  reason 
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Mr.  Mack  has  been  absent  for  five  or  six 
years,  but  he  appeared  at  Old  Point  Com- 
fort, and  his  nam!  must  have  suffered 
iri'in  the  vigorous  shaking  it  received 
from  old-time  friends. 

Among  the  men  conspicuously  m 
at  the  last  Master  Mechanics'  Convention 
was  Mr.  Mord  Roberts,  master  mechanic 
of  the  St.  Louis,  Iron  Mountain  &  South- 
ern. Mr.  Roberts  has  attended  only  two 
or  three  conventions,  but  he  made  a  very 
impression  as  a  ready  speaker  and 
as  a  man  with  something  to  say.  A  num- 
ber of  the  members  present  at  the  last 
i i  signed  a  letter  expressing  re- 
gret that  Mr.   Roberts  was  absent. 

At  the  thirtieth  annual  convention  of 
the  American  Railway  Master  Mechanics' 
Association  the  following  officers  were 
elected  for  next  year:  Pulaski  Leeds, 
Louisville  &  Nashville,  president;  Robert 
Cjuayle,  Chicago  &  Northwestern,  1st 
vice-president;  J.  H.  McConnell,  Union 
Pacific,  2d  vice-president;  W.  S.  Morris, 
Chesapeake  &  Ohio,  3d  vice-president;  J. 
N.  Barr,  Chicago,  Milwaukee  &  St.  Paul, 
treasurer. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Barre  Railroad  Company, 
held  in  the  city  of  Barre,  Vt.,  May  27, 
1897.  the  following  directors  were  elected: 
W.  A.  Stowed,  of  Montpelier,  Vt.;  F.  W. 
Stanyan,  A.  D.  Morse,  E.  L.  Smith  and 
John  Trow,  of  Barre.  Vt.  The  following 
officers  were  elected  by  the  directors  for 
the  ensuing  year:  A.  D.  Morse,  of  Barre, 
president;  W.  A.  Stowell,  of  Montpelier, 
vice-president  and  managing  director;  F. 
W.  Stanyan,  of  Barre,  clerk  and  treasurer. 

At  the  annual  meeting  of  the  stock- 
holders of  the  East  Barre  &  Chelsea  Rail- 
road Co.,  held  at  East  Barre,  Vt.,  June 
7,  1897,  the  following  directors  were 
elected:  W.  M.  Carnes,  F.  L.  Sargent,  L. 
I.  Cheney  and  W.  C.  Nye,  of  East  Barre, 
Vt.,  and  F.  W.  Stanyan,  of  Barre  City, 
Vt  The  following  officers  were  elected 
by  the  directors  for  the  ensuing  year:  L. 
I.  Cheney,  of  East  Barre,  president;  F.  L. 
Sargent,  of  East  Barre,  vice-president. 
1'".  W.  Stanyan,  of  Barre,  clerk  and  treas- 
urer. 

The  following  official  changes  have 
been  made  on  the  Norfolk  &  Western 
Railway:  Mr.  C.  H.  Hix  has  been  ap- 
pointed trainmaster  of  the  Radford. 
Pulaski  &  North  Carolina  divisions,  vice 
Mr.  J.  M.  Bressler,  resigned.  Mr.  R.  G. 
Kenly  has  been  appointed  assistant  train 
master  Radford  division,  vice  Mr.  Win. 
Brumble,  transferred.  Mr.  F.  R.  Wad- 
leigh  has  been  appointed  road  foreman 
oi  engines,  Radford,  Pulaski  &  North 
Carolina  divisions,  vice  Mr.  G.  \V.  Cocke 
and  Mr.  D.  S.  Pile,  transferred. 

At  the  thirty-first  annual  convention  of 
the  Master  Car  Builders'  Association,  the 
following  officers  were  re-elected:  S.  A. 
Crone,  New  York  Central,  president; 
E.    D.    Bronner,    Michigan    Central,    1st 


vice-president;  C.  A.  Schroyer,  Chicago 
&  Northwestern,  2d  vice-president;  J.  T. 
Chamberlain,  Boston  &  Maine,  3d  vice- 
president;  G.  W.  Demarest,  Northern 
Central,  treasurer;  G.  W.  Rhodes,  Chi- 
cago. Burlington*  &  Quincy;  Pulaski 
Leeds.  Louisville  &  Nashville,  and  M .  M. 
Martin,  Wabash  Railroad,  members  of 
the   Executive   Committee. 

Since  wc  last  went  to  press,  we  have 
news  of  the  death  of  Mr.  John  Ramsbot- 
tom,  one  of  the  celebrated  locomotive  su- 
perintendents of  the  British  Isles.  Mr. 
Ramsbottom  was  born  in  1814,  and  in 
1839  entered  the  works  of  Sharp,  Rob- 
erts &  Co.,  locomotive  builders,  of  Man- 
chester, to  learn  the  business.  Three 
years  afterwards  he  was  appointed  loco- 
motive superintendent  of  the  Manchester 
&  Birmingham  Railway,  wdiich  afterwards 
became  part  of  the  London  &  North- 
western, of  which  he  was  made  locomo- 
tive superintendent,  and  held  that  posi- 
tion up  to  1871.  Among  the  many  inven- 
tions associated  with  the  name  of  Mr. 
Ramsbottom,  the  water  scoop  for  lifting 
water  from  the  track  to  the  tender  is 
probably  the  best  known.  He  also  in- 
vented a  form  of  safety  valve  which  is 
used  on  nearly  all  locomotives  in  the  Brit- 
ish Isles.  His  piston  with  three  sprung 
rings  is  also  very  well  known,  and  proba- 
bly has  been  applied  to  more  locomotives 
in  Europe  than  any  other  kind  of  piston. 
Since  1871  Mr.  Ramsbottom  has  been  a 
director  of  the  Lancashire  &  Yorkshire 
Railway,  and  acted  as  consulting  engineer 
for  the  mechanical  department.  He  also 
had  a  connection  with  the  engineering 
department  of  Owens  College,  Man- 
chester, of  which  he  was  gov- 
ernor. He  was  the  designer  of  the  fa- 
mous "Lady  of  the  Lake"  class  of  loco- 
motives, one  of  which  was  shown  at  the 
World's  Fair  in  Chicago.  These  engines 
were  the  most  successful  high-speed  en- 
gines of  their  day,  and  some  ot  them  are 
still  running.  These  engines  were  de- 
signed in  1859,  and  were  as  efficient  as 
any   modern    locomotive. 


The  new  catalog  of  the  Boston  Belting 
Company,  256  Devonshire  Street,  Boston, 
is  a  neat  example  of  modern  printing. 
It  shows  the  different  styles  of  rubber 
matting  made  by  this  firm,  as  well  as  car 
step  treads  and  similar  goods. 


A  certain  steamboat  line  running  out 
of  Port  Huron,  Mich.,  has  a  standing 
rule  that  clergymen  and  Indians  can  travel 
on  its  boat  for  half  fare.  The  other  day 
the  agent  of  the  line  was  approached  by  an 
Indian  preacher  from  a  Canadian  reserva- 
tion just  across  the  river,  who  asked  for 
free  transportation  to  his  destination  on 
the  ground  he  was  entitled  to  one-half  re- 
bate because  he  was  an  Indian  and  the 
other  half  because  he  was  a  clergyman. 


An  old  Turkish  towel  is  said  to  be  better 
than  cotton  waste  for  cleaning  brass  work. 

§6-8 

The  Erie  shops  at  Meadville  began  run- 
ning on  full  time  Monday,  June  14,  with 
fifty  new  hands.  There  has  been  such 
improvement  in  general  traffic  along  the 
line  that  the  road  is  now  using  500  leased 
freight  cars. 

@  $  @ 

We  have  received  so  many  compliments 
about  the  beauty  of  the  embossed  cover 
that  illuminated  our  June  number  that 
it  seems  right  and  proper  to  tell  that  the 
work  was  done  by  Griffith,  Axtell  & 
Cady  Co.,  Holyoke,  Mass.  Persons  likely 
to  have  any  fancy  work  of  that  character 
done  had  better  take  a  note  of  the  address. 


We  have  received  information  that  cir- 
culars and  letters  have  been  sent  to  rail- 
road men  asking  them  to  become  students 
in  the  Correspondence  School  of  Loco- 
motive Engineering.  We  wish  to  say  that 
there  is  no  correspondence  school  con- 
nected with  "Locomotive  Engineering." 
The  unauthorized  use  of  the  name  of  our 
paper  in  connection  with  a  correspond- 
ence school  is  suspicious  to  say  the  least 
of  it,  and  we  should  advise  railroad  men 
to  make  certain  of  the  parties  they  are 
dealing  with  before  sending  any  money  to 
the  so-called  "Correspondence  School  of 
Locomotive  Engineering." 


We  have  received  the  fourth  number 
of  Easy  Lessons  in  Mechanical  Drawing 
and  Machine  Design,  by  Mr.  J.  G.  A. 
Meyer,  and  published  by  the  Arnold  Pub- 
lishing House,  6  Thomas  street,  New 
York.  This  number  is  equal  in  interest 
and  value  to  any  of  those  that  have  gone 
before  it,  and  indicates  that  the  book 
when  finished  will  be  the  best  manual  on 
mechanical  drawing  that  has  ever  been 
published.  The  price  is  50  cents  a  num- 
ber, and  is  worth  many  times  that  sum 
to  any  young  man  who  is  striving  to  ob- 
tain a  knowledge  of  mechanical  drawing 
and  machine  design. 

§  $  $ 

We  have  recently  seen  an  article  on 
spray  painting  with  compressed  air,  wdiich 
attributed  the  origin  of  this  process  to 
Mr.  T.  G.  Turner,  of  New  York  City,  and 
said  that  it  was  first  used  in  painting 
buildings  at  the  World's  Fair  in  Chicago. 
This  is  far  from  being  true.  The  method 
of  painting  by  spraying  with  compressed 
air  originated  on  the  Southern  Pacific 
Railway,  and  the  process  was  first  de- 
scribed in  "Locomotive  Engineering" 
seven  or  eight  years  ago.  It  had  been  in 
use  then  for  six  or  seven  years.  It  is 
wonderful  how  many  inventors  of  a  suc- 
cessful process  turn  up  long  after  the 
process  has  been  put  into  use. 
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EQUIPMENT  NOTES. 

The  Mexican  Government  is  having 
two  passenger  coaches  built  at  Pullman's. 

The  Jackson  &  Woodin  Co.  are  to  build 
200  cars  for  the  Philadelphia  &  Reading 

Railway. 

(  )nc  passenger  coach  is  being  built  at 
Pullman's  For  the  Des  Moines  &  Kansas 
City  Railway. 

An  order  for  30  locomotives  for  Japan 
lias  been  received  at  the  Baldwin  Loco- 
motive Works. 

The  Chicago  &  Grand  Trunk  Railway 
are  having  50  cars  built  by  the  Michigan 
&  Peninsula  Car  Co. 

The  Pittsburg  Locomotive  Works  are 
building  fifteen  engines  for  the  Baltimore 
&  Ohio   Railway. 

The  Missouri  Car  &  Foundry  Co.  are 
to  build  20  60,000-pounds  platform  cars  for 
the  Gulf  &  Interstate. 

The  Richmond  Locomotive  Works  are 
building  two  engines  for  the  Aberdeen 
&  West  End  Railway. 

The  Richmond  Locomotive  Works  are 
building  ten  consolidation  engines  for 
the  Southern   Railway. 

The  Buffalo  &  Susquehanna  Railroad 
Co.  are  having  one  locomotive  built  by 
the  Dickson  Mfg.  Co. 

The  Westmoreland  Coal  Co.  have 
given  an  order  to  the  Allison  Manufac- 
turing Co.  for  100  cars. 

The  Missouri  Car  &  Foundry  Co.  are 
building  29  refrigerator  cars  for  the  St. 
Louis  Refrigerator  Car  Co. 

The  Atchison,  Topeka  &  Santa  Fe  are 
having  six  ten-wheelers  built  at  the 
Dickson    Locomotive   Works. 

The  Baldwin  Locomotive  Works  are 
building  six  six-wheel  connected  engines 
for  the  Texas  Pacific  Railway. 

The  Great  Northern  are  to  have  15  mo- 
guls with  19  x  26-inch  cylinders  built  at 
the  Brooks  Locomotive  Works. 

The  Chicago,  St.  Paul,  Minn.  &  Omaha 
Railway  have  ordered  50  freight  cars  from 
the  Haskell  &  Barker  Car  Company. 

The  St.  Lawrence  &  Adirondack  have 
placed  an  order  for  3  eight-wheel  engines 
with  the  Brooks  Locomotive  Works. 

The  Michigan  Car  &  Foundry  Co.  are 
to  build  50  box  cars  and  2  cabooses  for 
the  Mexico,  Cuernavaca  &  Pacific  Ry. 

The  Buffalo  Car  Manufacturing  Co., 
of  Buffalo,  N.  Y..  are  to  build  200  freight 
cars  for  the  Buffalo.  Rochester  &  Pitts- 
burg. 

The  Baldwin  Locomotive  Works  are 
building  one  eight-wheel  connected  en- 
gine for  the  Oahu  Railway  &  Land  Com- 
pany. 

A  number  of  state  room  sleeping  cars 


have  been  built   by  the  Canadian    P 
for  the  demand  1  ol  their  English  toui  i  1 

The     New     Orleans     &     Northeastern 

Railway    are    having    eight-wheeler 

built     at     the     Richmond     Locomotive 

Works. 

The  Mobile  .v  Ohio   Railway  are  hav- 
ing   400    freight    cars   built    at    Pullman's, 
and  have  placed  an  order  for  ten  pa    1  n 
ger  ears  with  the  Barney  &  Smith  ' 
pany. 

Among  the  order,  recently  received 
by  the  Schenectady  Locomotive  Works 
are  eight  ten-wheel  compound  freight  lo- 
comotives, having  cylinders  22  inches  and 
34  x  2f>  inches,  for  the  Northern  Pacific- 
Railway.  These  engines  are  duplicate  of 
twoof  the  same  classbuilt  for  the  Northern 
Pacific  by  the  Schenectady  Works,  last 
March.  Five  ten-wheel  freight  engines, 
cylinders  18  x  24  inches,  for  the  Florida 
East  Coast  Line:  two  eight-wheel  pass- 
enger engines,  cylinders  18  x  24  inches, 
for  the  Detroit,  Grand  Rapids  &  Western 
and  two  six-wheel  switching  locomotives, 
cylinders  19  x  24  inches,  for  the  Houston 
&  Texas  Central. 

The  Schenectady  Locomotive  Works 
have  received  an  order  for  12  narrow 
gage  passenger  locomotives  for  the  Kiu- 
shiu  Railway  Co.  of  Japan.  The  general 
design  is  of  the  American  type,  with  cyl- 
inders 16-inch  diameter  and  24-inch 
stroke,  and  the  driving  wheels  are  56 
inches  diameter.  The  tenders  have  six 
wheels,  the  general  design  being  similar 
to  that  used  on  the  railroads  of  England. 
The  locomotives  are  to  be  built  to  run  on 
3  feet  6  inch  track,  that  being  the  standard 
gage  of  the  railroads  of  Japan.  On 
completion,  each  locomotive  will  be  tested 
under  steam  on  a  temporary  tracK  at  the 
works,  and  after  inspection  will  be  taken 
apart  and  packed  for  loading  on  steam- 
ship at  New  York. 


be   12,443  ''  '  ll  W'H  '"'  '' 

,  with  intermediate  stop- 

to  !"■  known  as 

delwald   View,   Kali- 

Guggi     (Jungfraujoch),     and     Jim 
(terminus).    The  maximum    gradient  will 
be  one  in  four  and  the  minimum  on<    in 

ten.  .|uite  an  easy  climb  compared 
with   Pilatus.    The  journey  is  calculated 
to  occupy  exactly  100  min 

0  thi  1  onditions  imposed  arc: 
That  it  shall  be  completed  within  five 
years.  That  the  railway  company  is 
bound  at  all  times  to  permit  persons 
making  the  ascent  of  the  Jungfrau  on 
foot  to  have  access  to  all  parts  of  the 
mountain  free  of  charge  and  without  any 
restrictions  whatsoever.  Articles  of  sci- 
entific or  historic  interest  brought  to  light 
in  the  course  of  the  excavations  become 
the  property  of  the  canton  in  whose  ter- 
ritory they  are  found.  On  the  comple- 
tion of  the  whole  or  a  part  of  the  line  the 
company  are  required  to  expend  a  sum 
of  at  least  100,000  francs  in  erecting  and 
equipping  a  perfect  observatory  on  the 
summit  for  the  purpose  of  assisting  me- 
teorological, tellural  and  other  forms  of 
physical  research;  and  in  addition  they 
bind  themselves  to  contribute  a  monthly 
subscription  of  1,000  francs  towards  the 
expenses  of  the  undertaking.  This,  in  con- 
junction with  a  series  of  meteorological 
stations  at  different  altitudes  along  the 
line,  will  give  Switzerland  an  observatory 
of  the  very  first  rank.  Finally,  thi  - 
ernment  reserve  to  themselves  the  right 
to  buy  out  the  company  after  the  lapse  of 
a  certain  number  of  years,  and  to  take 
over  the  working  of  the  concern  them- 
selves. It  is  proposed  to  use  electricity 
generated  from  the  Trummclboch  and 
the  Black  and  White  Lutschiner. 


§      $      8 

A  New  Mountain   Railway. 

A  start  has  been  made  on  die  railroad 
to  run  from  Scheidegg,  which  is  over 
6.800  feet  above  sea  level,  to  a  point  on 
the  plateau  only  217  feet  below  the  sum- 
mit of  the  Jungfrau.  a  rise  of  6.800  feet 
from  the  starting  point.  From  the  rail- 
road terminus  to  the  summit  there  will 
be  elevators,  on  the  American  style  prob- 
ably. The  present  plans  are  that  thi 
vr.tor  should  consist  of  two  concentric 
it  on  cylinders,  placed  telescope  fashion 
one  within  the  other.  The  inner  one  will 
contain  the  lift,  and  between  the  two  a 
spiral  staircase  will  be  fitted,  so  that  tour- 
ists may  choose  between  using  the  lift 
and  climbing  the  distance  from  the  rail- 
way terminus  to  the  summit  on  foot. 

The  construction,  rack  railway,  etc..  will 
be  similar  to  that  of  the  Wengern  Alp 
line.    The  total  length  of  the  railway  will 


One  of  the  greatest  attractions  to  the 
motive  power  men  at  the  convention,  and 
an  object  lesson  of  interest  to  every  visi- 
tor, was  the  exhibit  oi  the  Richmond 
Locomotive  Works,  placed  in  front  of  the 
"Chamberlin."  It  consisted  of  a  smoke 
arch  with  the  steam  pipes,  receiver,  and 
exhaust  pipe:  the  whole  mounted  on  a 
pair  of  cylinders  19  x  30  x  24  inches 
stroke.  The  intercepting  valve  cham- 
ber being  cut  at  an  angle  of  90  degrees 
so  as  to  show  the  operation  of  the  valve 
which  was  fitted  with  a  handle  so  as  to 
make  plain  its  functions  while  working 
simple  or  compound.  The  whole  thing 
reflected  credit  on  the  foresight  and 
originality   of   the    Richmond1    people. 


A  curious  strike  took  place  in  the  Lake 
Shore  shops  at  Buffalo  last  month.  An 
order  was  issued  requiring  the  men  to 
wash  before  leaving  the  shops,  and  a 
lot  of  men  struck  before  they  would 
comply  with  the  order. 
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As  Others  See  Us. 

"The  province  of  this  supplement  is  to 
call  attention  to  progress  made  in  decora- 
tive art,  which  art  may  cover  many  sub- 
jects. The  June  number  of  'Locomotive 
Engineering*  —  the  cover  —  appears  in 
brilliant  red  and  yellow,  outlined  with 
black,  the  effects  of  which  are  excellent. 
Advantage  has  been  taken  of  the  em- 
bossing process.  Design  and  lettering 
are  capital.  In  iact,  this  cover  is  the  best 
we  have  seen,  and  credit  should  be  given 
to  the  artist  and  printer." — "New  York 
Times." 

"  'Locomotive  Engineering,'  the  very 
handsome  magazine  issued  in  the  inter- 
ests of  railway  motive  power  and  rolling 
stock,  makes  some  changes  in  its  edi- 
torial management  with  the  June  num- 
ber. The  ^publication  is  technical  in  char- 
acter, of  course,  and  does  much  to  instruct 
the  men  in  the  mechanical  departments 
of  railroads,  and  by  putting  information 
in  an  attractive  form  helps  to  make  them 
greater  readers  and  closer  students  of  the 
intricacies  of  their  callling.  It  is  pub- 
listed  in  New  York  city." — "Indianapolis 
Journal." 

"  'Locomotive  Engineering' — The  June 
number  of  this  splendid  publication  is  ex- 
pensively illustrated  and  very  handsome, 
and  must  be  of  great  interest  to  all  rail- 
road men  and  to  artisans  in  general.  It 
is  full  of  good  things  relating  to  locomo- 
tive engineering  and  locomotive  construc- 
tion. One  illustration  shows  an  engine 
which  exploded  on  a  Norway  railroad, 
was  tossed  up  into  the  air,  and  landed  up- 
side down  on  another  engine,  which  after- 
ward carried  it  to  the  shops  twenty  miles 
away.  Charts  and  illustrations,  numerous 
and  elegant,  give  a  graphic  history  of  the 
development  of  the  modern  locomotive, 
and  other  pictures  show  machines  used 
in  car  shops  and  engine  works,  motive 
power  and  rolling  stock.  With  the 
June  issue  Mr.  John  A.  Hill,  its 
first  editor  (formerly  of  Pueblo),  sev- 
ers his  connection  with  the  'Locomotive 
Engineering'  to  become  president  and 
treasurer  of  the  'American  Machinist.' 
This  change  leaves  Mr.  Angus  Sinclair 
sole  proprietor  of  the  paper,  and  for 
business  convenience  it  has  been  incor- 
porated into  a  joint  stock  company, 
called  the  'Angus  Sinclair  Company," 
located  at  256  Broadway,  New  York. 
Mr.  Hill,  however,  will  still  contribute  to 
'Locomotive  Engineering.'  The  price  is 
$2  per  year;  single  copies  20  cents." — 
"Daily  Chieftain,"   Pueblo,   Col. 

"  'Locomotive  Engineering'  for  June  is 
a  handsome  number,  full  of  matter  of  in- 
terest to  engineers  and  locomotive  build- 
ers, whoever,  in  fact,  has  to  do  with  rail- 
road rolling  stock  or  motive  power.  It 
is  copiously  illustrated.  (New  York:  'Lo- 
comotive Engineering,'  256  Broadway.)" 
— "Detroit  Free  Press." 


"  'Locomotive  Engineering,'  June,  is 
an  elegant  number,  and  contains  most 
valuable  material  for  railroad  men  of  all 
grades.  A  long  list  of  personals  about 
prominent  railroad  men  adds  to  its  com- 
pleteness. New  York."- — Omaha  "World- 
Herald." 

"The  June  number  of  'Locomotive  En- 
gineering' comes  in  a  brilliant  red  cover 
with  embossing  in  golden  yellow.  It  is 
a  practical  journal  of  railway  motive 
power  and  rolling  stock,  and  its  contents 
relate  to  railroads  and  railroading.  The 
illustrations  are  mainly  fine  photographic 
engravings.  Published  by  the  Angus 
Sinclair  Company,  New  York." — "Even- 
isin." 


The  Biograph. 

A  sort  of  favorite  exhibition  in  the 
places  of  amusement  of  our  largest  cities 
for  the  last  few  months  has  been  the 
biograph,  which  is  a  series  of  photo- 
graphs showing  moving  objects,  the 
same  as  they  appear  in  motion.  Troops 
marching,  horses  racing,  and  a  great 
many  exciting  subjects  are  favorite  mat- 
ters of  display,  but  that  which  appears  to 
attract  the  greatest  attention  is  the  ex- 
press trains  running  at  high  speed. 

In  New  York  City,  the  Empire  State 
Express  coming  along  through  the  can- 
vas as  if  it  were  the  real  train,  has  ex- 
cited the  audience  to  such  an  extent  that 
ladies  have  frequently  fainted,  expecting  • 
that  they  were  going  to  be  run  down  by 
the  locomotive. 

This  show  has  recently  been  carried  to 
England,  the  Empire  State  Express  being 
the  principal  attraction.  Our  British 
friends  have  always  been  skeptical  about 
American  express  trains  running  at  the 
high  rate  represented  by  railroad  and  en- 
gineering papers,  but  they  seem  now  to 
have  got  evidence  that  the  trains  really 
do  run  at  the  speeds  reported.  It  is  not 
an  exaggeration  to  say  that  nothing  in 
the  way  of  a  spectacle  has  ever  captured 
the  British  hearts  so  completely  as  this 
ingenious  idea  of  an  American  inventor. 


New  Railroad  Shops. 

Atlanta,  Knoxville  &  Northern  Rail- 
way have  recently  built  new  shops  at  Blue 
Ridge,  Ga.  The  arrangements  of  the 
shop  buildings  are  complete  and  con- 
venient; they  are  equipped  with  the  latest 
improved  machine  tools  for  locomotive 
and  car  work,  and  were  furnished  by  the 
Niles  Tool  Company.  The  tools  are  of 
the  latest  pattern  and  are  complete  in 
every  particular.  The  placing  of  the 
tools  is  in  as  systematic  a  manner  as 
possible  to  facilitate  rapid  work.  Great 
credit  is  due  to  the  able  management  of 
Mr.  Jos.  McWilliams,  general  manager, 
in  the  energy  shown  in  having  the  shops 
completed  in  so  short  a  time. 

Mr.  T.  W.  Newell,  is  master  mechanic 


in  charge  of  locomotive  and  car  depart- 
ment, and  is  deserving  of  mention  for  the 
manner  in  which  he  has  arranged  the 
machinery  for  economical  results. 

$     §     i 

Age  of  the  Clamp  Fastening  for 
Cylinders. 

In  our  June  issue  we  illustrated  the 
Southern  Pacific  method  of  securing  cyl- 
inders to  the  frames  by  the  use  of  double 
lugs  on  the  bottom  of  the  cylinder,  the 
lugs  fitting  the  frame  on  the  top  and 
two  sides,  and  the  clamp  passing  under 
the  frame  and  over  four  studs. 

This  style  of  fastening  seems  to  be  now 
in  its  renascent  stage,  for  it  transpires 
that  the  same  idea  was  evolved  by  Mr. 
Thatcher  Perkins  on  the  Louisville  & 
Nashville  Railroad  about  the  year  1873, 
and  has  been  the  accepted  standard  of  the 
road  since  that  date.  While  no  claim 
for  originality  was  made  for  the  method 
as  shown  by  our  engraving,  the  inference 
that  the  road  in  question  might  justly 
claim  precedence  over  others  in  the  use 
of  the  device  would  be  a  natural  one, 
therefore  the  facts  as  above,  for  which 
we  are  indebted  to  Mr.  Pulaski  Leeds, 
superintendent  of  motive  power  of  the 
Louisville  &  Nashville  Railroad.  It 
is  a  good  thing,  no  matter  who  its  spon- 
sorship can  be  traced  to. 

i     i     i 

There  is  something  curious  about  the 
working  of  the  Hardie  air  motor  on  125th 
Street,  New  York.  The  cylinders  are  7 
x  14  inches,  the  wheel  is  26  inches  diam- 
eter, and  the  capacity  of  both  cylinders 
swept  through  by  piston  in  one  mile, 
including  clearance,  is  992  cubic  feet. 
The  motor  used  400  cubic  feet  of  free 
air.  This  has  appeared  a  paradox 
to  a  great  many  engineers,  for  the 
general  impression  is  that  an  engine 
using  compressed  air  as  a  driving  medium 
must  pass  through  the  cylinders  a  volume 
of  free  air  much  in  excess  of  the  capacity 
of  the  cylinders.  The  reheating  of  the 
air  used  in  the  Hardie  motors  accounts 
for  the  small  volume  used. 


One  of  the  most  successful  supply  men 
in  the  business,  who  has  an  exceptionally 
intimate  acquaintance  with  railroad  offi- 
cials, desires  to  make  a  change.  Any 
firm  that  wishes  to  secure  the  services  of 
an  unusuallyefficient  representative  would 
do  well  to  put  themselves  in  communica- 
tion with  the  editor  of  "Locomotive  En- 
gineering" without  delay. 


When  we  published  the  handsome  pic- 
tures in  our  June  issue,  of  the  New  York 
Central's  new  Harlem  bridge  we  omitted 
to  mention  that  the  engravings  were  made 
from  photographs  taken  by  that  king  of 
amateurs,  Mr.   F.  W.  Blauvelt. 
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Air= Brake  Department 


The  M.  C.  B.  Discussion   on    Dummy 
Couplings. 

One  of  the  noon  hour  topical  discuss- 
ions at  the  Old  Point  Comfort  conven- 
tion of  the  Master  Car  Builders  was.  "Is 
the  retention  of  the  dummy  couplers  on 
freight  equipment  desirable?" 

Mr.  Brazier  spoke  from  notes  as  fol- 
lows: 

"The  present  dummy  coupling  is  not  a 
success,  no  matter  where  located.  If  lo- 
cated as  formerly  it  ruins  the  hose  by  kink- 
ing same,  if  located  under  the  drawbar  it 
is  unhandy  to  get  at  and  trainmen  will 
slight  its  use  when  cutting  and  switching 
a  train  on  account  of  the  position  they 
have  to  get  into,  to  accomplish  the  work 
necessary,  and  on  account  of  the  time  re- 
quired. 

"The  coupling  is  defective  inasmuch  as 
it  permits  of  the  hose  being  hung  upon  it, 
in  other  than  the  proper  way  to  cover  its 
opening;  that  is,  hose  can  be  hooked  to 
the  dummy  in  such  a  way  that  the  opening 
will  not  be  covered  at  all,  and  in  this  posi- 
tion hose  will  naturally  collect  more  dirt 
than  if  it  were  allowed  to  hang  loose. 

"There  is  no  doubt  in  my  mind  as  to  the 
necessity  for  some  means  of  protecting 
the  air  equipment  when  hose  is  uncoupled 
to  keep  dust  and  cinders  from  reaching 
the  triple  valve,  and  to  prevent  snow  and 
sleet  from  blowing  into  hose  and  freez- 
ing. 

"I  think  a  new  form  of  coupling  is  need- 
ed, or  the  hose  couplings  should  be  pro- 
vided with  an  automatic  arrangement  for 
closing  the  openings  when  uncoupled  and 
then  the  hose  could  be  allowed  to  hang. 
The  latter  arrangement  would  probably 
be  the  best,  as  it  would  obviate  the  nec- 
cessity  of  relying  on  a  peculiar  class  of 
trainmen  to  obey  instructions. 

"Would  like  to  hear  from  those  who 
have  had  experience  in  letting  hose  hang 
loose  as  to  whether  it  has  been  found 
detrimental  to  the  hose  on  account  of  its 
striking  ballast  or  crossings." 

Mr.  Rhodes  (being  called  on):  "We 
abandoned  the  use  of  dummy  couplings 
because  they  were  applied  in  a  bad  man- 
ner. It  produced  a  kink  in  the  hose. 
When  we  abandoned  its  use  we  took  the 
precaution  of  never  allowing  the  hose  to 
get  less  than  four  inches  from  the  top  of 
the  rail,  and  our  experience  has  been  sat- 
isfactory without  the  use  of  the  dummy. 
If  there  was  some  method  by  which  the 
opening  of  the  hose  could  be  covered  when 
it  is  closed  it  is  better  than  having  it  left 
open." 

Mr.  Schroyer:  "We  took  off  the 
dummy  couplings  on  the  C.  &  N.  W. 
but  have  not  been  satisfied  by  any  means. 
Scarcely   a   week   goes   by   but   what   we 
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have  letters  from  the  men  complaining 
of  the  difficulty  they  have  in  consequence 
of  dust  in  the  strainers  and  valves.  This 
is  due  to  the  vacuum  created  by  the  car  in 
its  motion,  especially  from  the  dust  from 
cinders  in  the  switching  yard.  Our 
practice  is  to  hang  our  hose  six  inches 
above  the  top  of  the  rail.  I  am  of  the 
opinion  that  some  device  put  on  the  hose 
to  close  it  when  uncoupled  would  be  ex- 
cellent. I  have  never  seen  anything 
better  than  the  original  check-valve  de- 
vice used  for  that  purpose  by  the  West- 
inghouse  Company,  and  which  has  been 
abandoned.  I  presume,  on  account  of  its 
obstructing  the  air  passage.  We  have 
had  several  devices  in  the  way  of  clamps, 
but  they  freeze  tight  to  the  gasket  in  the 
winter,  and  in  opening  them  pieces  of  the 
gasket  are  torn  off.  This  produces  a 
leak  and  it  is  impracticable  to  use  them." 
Mr.  Higgins:  "Our  road  has  not  as 
yet  abandoned  the  dummy  coupling.  We 
think  the  dummy  is  better  than  nothing, 
and  furthermore  we  do  not  find,  with  the 
location  we  have,  any  serious  trouble 
with  the  kinking  of  the  hose.  Mr.  Bra- 
zier spoke  about  the  hose  being  hooked 
up  improperly  on  the  dummy  coupling. 
With  the  latest  type  that  is  impossible; 
they  have  either  got  to  hang  it  up  prop- 
erly or  not  at  all." 

i     i     $ 

Report  of  the  M.  C.  B.  Committee  on 
Brake  Shoes. 

Mr.  S.  P.  Bush,  chairman  of  the  com- 
mittee on  Brake  Shoe  Tests,  reported  at 
the  Old  Point  Comfort  convention  as 
follows: 

"The  committee  has  no  report  to  make. 
I  might  explain  this  by  saying  that  the 
previous  investigations  and  laboratory 
tests  seemed  to  cover  the  ground  pretty 
well,  and  that  since  the  presentation  of 
the  last  report  there  does  not  seem  to 
have  been  a  sufficient  development  of  the 
question  in  a  sufficiently  large  number 
of  brake-shoe  metals  or  compositions  to 
justify  tests  on  such  a  large  scale  just  at 
this  time.  No  doubt  the  development 
going  on  will  make  a  test  necessary  a 
year  or  two  hence." 


Report  of  the  M.  C.  B.  Committee  on 
Triple  Valves. 

Mr.  G.  W.  Rhodes,  chairman  of  the 
committee  on  Triple  Valve  Tests,  reported 
at  the  Old  Point  Comfort  convention  as 
follows: 

"The  committee  on  triple  valves  would 
report  that  no  triple  valves  have  been 
submitted  to  them  for  tests  during  the 
past  year.     We   would   also  remind   the 


members  of  tin  m  and  the  rail- 

way   managers    that    the   association    has 

■  I a    great    deal   ol   important  and  ex- 

pen  i        vork   in    investigation     pertain- 
ing  to   the   triples,   and    we   think   it   ad 
visable    that    the    managers    of    railroads 
should   know  that  the  triples  they  apply 
to  their  cars  conform  to  the  standai 
uciation." 

$  %  '      $ 

Air-Brake   Items. 

The  high-speed  brake  has  been  in  ser- 
vice on  the  Empire  State  Express  trains 
for  three  years  past.  During  this  time 
not  a  single  case  of  slid  flat  wheels  has 
been  reported  from  cars  in  these  trains — 
an  exceptionally  good  record. 

From  1886  to  1806  the  distance  required 
in  which  to  bring  a  passenger  train  to  a 
stop  from  a  speed  of  60  miles  per  hour 
has  been  reduced  almost  one-half.  This 
is  the  record  of  the  high-speed  brake  com- 
pared to  that  of  the  plain  automatic  form. 

The  high-speed  brake  will  stop  passen- 
ger trains  in  emergencies  in  about  30  per 
cent,  less  distance  than  is  required  with 
the  best  brakes  heretofore  used.  The 
brake  apparatus  is  the  standard  Westing- 
house-quick-action  with  a  pressure-regu- 
lating attachment.  The  addition  of  pres- 
sure-regulating devices  to  the  existing 
quick-action  brake  fixtures  for  both  loco- 
motives and  cars  is  all  that  is  required  to 
convert  them  into  high-speed  brakes. 
The  superior  stopping  capacity  is  ob- 
tained by  increasing  the  standard  air  pres- 
sure of  70  pounds  to  about  no  pounds. 

The  distance  in  which  a  train  can  be 
stopped  from  a  speed  of  40  miles  per 
hour  is  nearly  twice  as  great  as  that  from 
which  it  can  be  stopped  from  a  speed  of 
30  miles  per  hour.  At  50  miles  per  hour, 
the  stopping  distance  is  more  than  three 
times  as  great  as  that  required  at  40  miles 
per  hour.  At  60  miles  per  hour,  the  dis- 
tance required  for  stopping  is  about  five 
times  as  great  as  that  required  for  30 
miles  per  hour,  and  more  than  two  and 
one-half  times  as  great  as  that  required 
at  40  miles  per  hour. 

§     $     i 

The  Burlington  route  between  Chicago. 
St.  Paul  and  Minneapolis,  lays  claim  to 
"the  finest  train  in  the  world"  in  a  neat 
booklet  by  that  title.  The  engravings  are 
very  fine,  and  the  views,  both  interior  an  1 
exterior,  lead  one  to  believe  their  claim 
is  not  without  foundation.  Their  bill-of- 
fare,  which  occupies  the  page  opposite  the 
dining-car  interior,  is  tempting  enough 
to  lead  to  a  selection  of  this  route  by 
those  who  like  to  satisfy  the  inner  man. 


570 


LOCOMOTIVE    ENGINEERING 


3     c-L 

I 1!       /  \  -M 


n 


==  •< 


H 

M 
< 

» 

Q 
(3 

m 

B 
o 

B 
s 

0 

o 
B 
a 
z 


a 


.^  a 


The  Westinghouse  High-Speed  Brake. 

The  high  speed  brake  has  been  designed 
to  meet  the  exceptional  requirements  of 
regular  trains  which  are  scheduled  to  run 
at  much  higher  average  rates  of  speed 
than  have  heretofore  prevailed  in  pas- 
senger train  service.  No  arguments,  or 
even  statements  of  fact,  concerning  the 
special  conditions  attending  such  unus- 
ually speeded  trains  will  be  necessary  to 
make  it  clear  to  those  operating  them 
that  the  most  efficient  means  of  promptly 
reducing  speed  is  of  the  greatest  import- 
ance, if  it  can  be  secured  by  employing 
simple  and  reliable  appliances.  The  term 
"reliable"  is  used  in  the  most  literal  and 
extreme  sense  of  its  application  to  me- 
chanics, as  the  brake  service  upon  such 
trains  requires  that  the  brake  apparatus 
shall  be  characterized  by  this  quality 
above  all  others. 

The  high  speed  brake  will  stop  pas- 
senger trains  in  emergencies  in  about  30 
per  cent,  less  distance  than  is  required 
with  the  best  brakes  heretofore  used. 

The  brake  apparatus  is  the  standard 
Westinghouse  Quick  Action  with  a  pres- 
sure regulating  attachment. 

The  addition  of  pressure-regulating  de- 
vices to  the  existing  quick  action  brake 
fixtures  for  both  locomotives  and  cars 
is  all  that  is  required  to  convert  them  into 
high  speed  brakes. 

The  superior  stopping  capacity  is  ob- 
tained by  increasing  the  standard  air  pres- 
sure of  70  pounds  to  about  no  pounds. 

OPERATING     CONDITIONS   OF   HIGH-SPEED 
TRAINS. 

In  order  to  appreciate  the  various  ad- 
vantages of  this  improved  brake  appara- 
tus upon  trains  running  at  high  average 
rates  of  speed,  it  is  necessary  to  keep  in 
view  the  special  circumstances  under 
which  such  trains  are  operated.  While 
many  local  and  ordinary  express  trains 
frequently  run  at  very  high  speeds  in 
convenient  places  and  for  short  distances, 
this  is  done  under  conditions  that  involve 
no  unusual  risks.  The  chief  character- 
istic of  the  special  train  service  here  con- 
sidered is  not  so  much  the  maximum 
speed  attained  as  its  high  average  rate  be- 
tween terminals,  which  requires  a  velocity 
through  yards  and  over  bridges,  switches 
and  crossings  (where  ordinary  trains  are 
required  to  be  under  full  control)  not 
heretofore  demanded  and  consequently 
not  provided  for. 

Signals  have  generally  been  located  at 
distances  from  the  danger  points  that  will 
give  ample  space  in  which  to  bring  trains 
to  a  stop  from  customary  speeds;  but 
they  must  still  be  sufficiently  near  to  avoid 
interference  with  the  orderly  movement 
of  trains  by  unnecessarily  retarding  their 
progress  at  remote  distances.  The  dis- 
tance between  block  signals,  on  roads 
subject  to  heavy  traffic,  has  been  likewise 
established  upon  these  principles.  The 
introduction  of  a  train  service  in  which 
the  speed  is  considerably  greater  than 
that  for  which  the  operating  conditions  of 
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the  road  have  been  established,  is  accom- 
panied by  complication;,  of  greater  grav- 
ity than  would  readily  be  anticipated. 
The  distance  in  which  a  train  can  be  stop- 
ped from  a  speed  of  forty  miles  per  hour 
is  nearly  twice  as  great  as  that  from  which 
it  can  be  stopped  from  a  speed  of  thirty 
miles  per  hour.  At  fifty  miles  per  hour, 
the  stopping  distance  is  more  than  three 
times  as  great  as  that  required  at  thirty 
miles  per  hour,  and  nearly  twice  as  great 
as  that  required  at  forty  miles  per  hour. 
At  sixty  miles  per  hour,  the  distance  re- 
quired for  stopping  is  about  five  times  as 
great  as  that  required  for  thirty  miles  per 
hour,  and  more  than  two  and  one  half 
times  as  great  as  that  required  at  forty 
miles  per  hour.  In  addition,  the  fre- 
quency of  meeting  danger  signals — and 
therefore  the  frequency  with  which  appli- 
cations of  the  brakes  are  likely  to  occur — 
increases  directly  with  the  speed.  It  is 
therefore  important  that  unusually  fre- 
quent applications  of  the  brake  shall  be 
provided  for,  without  seriously  impairing 
the  ability  at  any  instant  to  promptly  and 
effectively  respond  to  an  emergency. 

The  objections  to  materially  increasing 
the  distance  between  signals  and  the 
points  which  they  protect,  or  introducing 
additional  signals  for  the  special  protec- 
tion of  such  fast  trains,  are  many  and  ob- 
vious, and  a  ready  solution  of  the  problem 
seems  to  be  found  only  in  providing  high 
speed  trains  with  a  brake  apparatus  of  ex- 
traordinary efficiency  to  meet  the  require- 
ments of  the  special  conditions,  and  in  a 
manner  that  will  enable  such  trains  to  be 
operated  with  the  same  degree  of  safety 
as  is  now  common  with  ordinary  express 
trains,  in  so  far  as  the  controlling  of  speed 
by  power  brakes  is  concerned. 
This  we  are  now  prepared  to  do. 

progress   of   the  air-brake  art. 

The  invention  of  the  quick  action  air 
brake  in  1886,  marked  a  great  forward 
step  in  railroad  train  braking.  Merely 
by  the  more  expeditious  realization  of  the 
full  pressure  of  the  brake  shoes  upon  the 
wheels  of  each  car,  and  by  the  more  ex- 
peditious serial  application  of  the  brakes 
— that  is,  successive  application  of  the 
brakes  upon  car  after  car  throughout  the 
train — long  freight  trains  were  stopped 
by  the  quick  acting  brake  in  about  50  per 
cent,  less  distance  than  that  required  by 
the  old  automatic  brake.  Passenger  trains, 
consisting  as  they  do  of  a  much  smaller 
number  of  vehicles,  were  not  benefited 
to  the  same  extent  as  freight  trains,  by  the 
reduced  time  of  serial  application  of  the 
brakes:  but  still,  when  employing  the 
same  ultimate  pressure  of  the  brake  shoes 
upon  the  wheels,  passenger  train  stops 
were  also  shortened  about  20  per  cent,  by 
the  use  of  the  quick  acting  brake.  Added 
to  this  increased  stopping  efficiency  in 
emergencies,  the  quick  action  brake 
solved  a  most  important  practical  re- 
quirement in  railroad  train  braking.  It. 
in  effect,  incorporates,  in  one  structure, 
two   distinct  brake   systems;   one,   to  be 


used  for  all  the  ordinary  requirements  01 
train  scrh.  1  .  employs  such  a  gradual  and 
limited  power  of  application  that  the 
Operations  ol  tin-  brake  are  characterized 
by  moderation,  and  the  liability  of  sliding 
wheels  is  reduced  to  a  practical  minimum; 
the  other,   to  be  used  under  exceptional 

conditions,  when  thi 1  quires 

the  most  prompt  and  quick  stop,  is  prai 
tically  instantaneous,  and  20  per  cent, 
more  powerful  in  its  application.  That 
this  double  result,  of  such  greal 
ance,  should  have  been  accomplished  by  a 
slight  addition  of  mechanism  to  that  of 
the  automatic  brake,  was  a  most  fortunate 
circumstance;  for,  while  the  advantage  of 
such  a  double  system  of  brakes  was  and 
is  clear,  upon  the  mere  announcement 
the  thoroughly  demonstrated  reliability 
of  the  old  automatic  brake  was  still  re- 
tained intact,  so  that  a  demonstration, 
through  long  experience,  of  the  impor- 
tant element  of  reliability,  was  not  neces- 
sary to  inspire  full  confidence  in  the  quick 
action  brake. 

The  value  of  the  improved  apparatus 
was  therefore  such  as  to  lead  almost  im- 
mediately to  its  adoption  in  the  passenger 
service  of  the  principal  railroads  of  this 
country.  In  operation,  it  promptly  de- 
veloped the  fact  that  the  brake  gear — 
levers,  rods,  brake  beams,  etc. — which 
had  theretofore  been  used,  was  not  suffi- 
ciently strong  to  withstand  the  sudden 
strains  to  which  it  was  subjected  in  emer- 
gency applications  of  the  quick  action 
brake.  Prior  to  that  time,  there  had  been 
no  standard  practice  in  proportioning 
brake  gear,  but  under  the  new  conditions 
it  became  the  subject  of  investigation  by 
the  Master  Car  Builders'  Association. 
which  resulted  in  formulated  standards 
of  sizes  for  the  various  parts  of  the  brake 
gear,  abundantly  strong  for  the  service 
to  which  it  is  subjected  by  the  quick  ac- 
tion brake.  These  standards  have  been 
generally  adopted,  and  it  is  probable  that, 
with  such  efficient  accessories,  the  quick 
action  brake  reaches  the  highest  practi- 
cal efficiency  in  train  stopping  that  can 
be  obtained  with  a  uniform  pressure  of 
the  brake  shoes  upon  the  wheels,  that 
pressure  being  so  limited  as  to  avoid 
wheel  sliding  in  a  serious  degree. 

MORE    EXACTING     CONDITIONS     HAVE 
ARISEN. 

Under  the  conditions  which  have  hith- 
erto prevailed,  it  would  therefore  seem 
that  the  quick  action  brake  has  fully  met 
the  requirements  of  the  times.  The  more 
recent  practice,  however,  of  regularly 
running  such  trains  as  are  now  operated 
between  New  York  and  Buffalo,  and  New 
York  and  Washington,  undoubtedly  in- 
troduces more  exacting  demands  for  the 
prompt  control  of  speed  by  the  air  brakes, 
if  a  higher  efficiency  can  be  obtained  with 
equal  reliability.  So  far  as  is  now  known, 
there  is  but  one  method  of  increasing  the 
efficiency  of  the  quick  action  brake;  and, 
realizing  the  importance  of  the  new  de- 
mands, advantage  has  been  taken  of  this 


li    avenue   in   securing  the   increased 

of  the   High   Spi  ed   Brake,  to 

the  which    attention    is    now 

called. 

Tin:  PRINCIPtB   1  1  ii.i/i-.i,   i:'.    Tin;  HIGH- 
B  4KK. 
The  Wcstinghouse-Galton  experiments, 
carried  on  in  England  in  1878,  first  dem- 
that,    while    the    adhesion    be- 
tween   the    wheel    and    the    rail— which 
1    U  es  the  wheels  to  persist  in  their  ro- 
tation     is    practically    uniform   at   differ- 
ent speeds,  the  friction  between  the  brake 
and    the    wheel — which    resists   the 
rotation  of  the  wheel,  and  thereby  stops 
the  train     1  derably  less  when  the 

wheels  are  revolving  rapidly  than  when 
they  revolve  slowly.  It  was  thereby 
demonstrated  that  a  greater  pressure 
could  not  only  be  safely  applied  to  the 
wheels  by  the  brake  shoes,  at  high  speeds, 
but  also  that  such  considerably  greater 
biake  shoe  pressure  must  be  applied  to 
the  wheels  at  high  speeds,  in  order  to  re- 
sist the  motion  of  the  train  as  effectually 
as  with  the  more  moderate  brake  shoe 
pressure  at  low  speeds.  More  recent  in- 
vestigation by  the  Master  Car  Builders' 
Association  in  this  country,  have  fully 
confirmed  the  results  demonstrated  in  the 
Westinghouse-Galton    experiments. 

During  the  progress  of  the  experi- 
ments in  England,  special  mechanisms, 
of  a  somewhat  delicate  character,  were 
employed  with  the  old  automatic  brake 
to  regulate  a  variable  pressure  of  the 
brake  shoes  upon  the  wheels — beginning 
with  a  considerable  pressure  at  high 
speeds  and  reducing  to  a  moderate  pres- 
sure when  the  speed  became  much  re- 
duced— whereby  much  shorter  train  stops 
were  secured  than  had  ever  been  attained 
in  any  other  way.  No  practical  applica- 
tion of  this  apparatus  was  made  in  regu- 
lar service,  however,  chiefly  for  two  rea- 
sons: One  was  that  the  conditions  of  reg- 
ular train  service  did  not  appear  at  that 
time  such  as  to  necessitate  the  utiliza- 
tion of  this  principle;  the  other  was  that, 
as  already  indicated,  the  regular  appli- 
ances there  used  were  of  a  somewhat 
delicate  and  complicated  nature,  which 
appeared  to  be  inconsistent  with  that  ex- 
acting element  of  complete  reliability 
which  must  characterize  an  air  brake  ap- 
paratus. 

With  the  invention  of  the  quick  action 
brake,  however,  the  presence  of  the  emer- 
gency brake,  in  addition  to  the  ordinary 
automatic  brake  for  service  use.  prepared 
the  way  to  an  entirely  practical  applica- 
tion of  the  principle  so  long  ago  discov- 
ered, by  means  of  simple  and  reliable 
mechanisms.  Fortunately  too,  the  im- 
proved brake  gear,  realized  in  the  modern 
standards  of  the  Master  Car  Builders' 
Association,  is  found  to  be  adequate  for 
such  an  increased  duty  as  is  imposed 
upon  it  in  producing  the  increased  brake 
shoe  pressures  which  are  utilized  at  high 
speeds  by  the  High  Speed  Brake. 
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THE    HIGH-SPEED   BRAKE    APPARATUS. 

The  apparatus  of  the  high  speed  brake 
is  very  simple.  It  consists  of  the  quick 
action  air  brake  apparatus,  as  ordinarily 
applied  to  a  passenger  car — and  which  is 
so  familiar  as  to  need  no  further  expla- 
nation— to  which  is  added  an  automatic 
reducing  valve  that  is  adapted  to  be  se- 
cured quite  readily  to  the  car  sills  or  to 
any  point  in  the  vicinity  of  the  brake  cyl- 
inder, to  which  it  is  connected  by  means 
of  suitable  piping.  It  is  therefore  only 
necessary  to  add  this  pressure  reducing 
valve  to  the  quick  action  brake  appa- 
ratus, already  in  use  upon  any  passenger 
car  provided  with  standard  brake  gear,  to 
convert  the  apparatus  into  the  high  speed 
brake.  This  automatic  pressure  reduc- 
ing valve  is  so  constructed  that  it  remains 
inert  in  all  service  applications  of  the 
brake,  unless,  at  any  time,  the  brake  cyl- 
inder pressure  becomes   greater  than  60 


si rirting  the  discharge  of  air  from  the 
brake  cylinder  in  such  a  manner  that  the 
pressure  in  the  brake  cylinder  does  not 
become  reduced  to  60  pounds  until  the 
speed  of  the  train  has  been  very  materi- 
ally decreased. 

In  order  to  cause  this  High  Speed 
Brake  apparatus  to  beome  practically 
effective  for  producing  the  increased  stop- 
ping efficiency,  the  pressure  of  the  air 
carried  in  the  train  pipe  and  auxiliary 
reservoirs  is  increased  from  70  pounds 
(the  customary  standard)  to  about  1  to 
pounds  per  square  inch.  With  this  pres- 
sure in  the  train  pipe  and  auxiliary  reser- 
voirs, an  emergency  application  of  the 
brakes  almost  instantly  fills  the  brake  cyl- 
inders with  air  at  nearly  85  pounds  pres- 
sure, thereby  increasing  the  braking  force 
from  about  90  per  cent,  (the  customary 
standard)  to  about  125  per  cent,  of  the 
weight  of  the  car.     Or,  in  other  words, 


voirs,  there  is  abundant  air  yet  stored  in 
the  reservoirs  to  make  a  second,  and  even 
a  third,  full  service  application,  and  still 
leave  sufficient  air  pressure  to  make  an 
emergency  stop  equal  to  that  of  the  or- 
dinary quick  action  brake.  These  advan- 
tages, coupled  with  such  a  restricted 
brake  cylinder  pressure  for  all  service 
applications  of  the  brake,  that  wheel  slid- 
ing is  entirely  avoided,  require  no  further 
comment  to  insure  recognition  of  their 
importance  upon  trains  of  unusually  high 
speed.  By  simple  additions  to  the  brake 
apparatus  on  the  locomotive,  the  train  pipe 
pressure  is  easily  and  quickly  changed  to 
70  pounds,  when  the  locomotive  is  used  in 
other  kinds  of  service,  and  vice  versa. 

IMPORTANCE  OF  THE  LOCOMOTIVE   TRUCK 
BRAKE. 

As  a  first  consideration,  high  stopping 
efficiency    of    the    brakes    demands    that 
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GRAPHIC  ILLUSTRATION  OF  TRAIN   STOPPING,   SHOWING  THE  ADVANCEMENT  IN  THE  AIR-BRAKE  ART 

FROM   1886   TO   1896. 


pounds  per  square  inch  (for  which  the 
pressure  reducing  valve  is  ordinarily  ad- 
justed), in  which  case  the  reducing  valve 
operates  to  promptly  discharge  from  the 
biake  cylinder  so  much  air  as  is  neces- 
sary to  restrict  the  cylinder  pressure  to 
60  pounds.  It  will  thus  at  once  be  ap- 
parent that  the  maximum  brake  cylinder 
pressure,  in  all  service  applications  of  the 
brakes,  is  restricted  to  60  pounds,  regard- 
less of  the  air  pressure  normally  carried 
in  the  train  pipe  and  auxiliary  reservoirs. 
In  an  emergency  application  of  the  brakes 
the  violent  admission  of  a  large  volume 
of  air  to  the  brake  cylinder  (only  made 
possible  by  the  quick  action  feature  of 
locally  venting  the  train  pipe)  raises  the 
pressure  more  rapidly  than  it  can  be  dis- 
charged through  the  capacious  service 
port  of  the  reducing  valve,  and  the  port 
thereby     becomes     partially     closed,     re- 


the  pressure  of  the  brake  shoes  upon  the 
wheels  is  about  40  per  cent,  greater,  at 
this  instant,  than  is  realized  by  the  mere 
use  of  the  quick  action  brake.  The  air 
pressure  immediately  begins  to  escape 
from  each  brake  cylinder,  through  the  au- 
tomatic reducing  valve,  and  continues  to 
do  so  until  the  brake  cylinder  pressure 
becomes  60  pounds,  which  is  thereafter 
retained  until  the  brakes  are  released  by 
the  engineer. 

On  account  of  the  high  pressure  nor- 
mally carried  in  the  auxiliary  reservoirs 
(no  pounds),  a  full  service  application  of 
the  brakes  (charging  the  brake  cylinders 
with  air  at  60  pounds)  may  be  made, 
and  still  leave  the  pressure  in  the  auxiliary 
reservoirs  at  nearly  100  pounds.  If,  after 
releasing  the  brakes,  a  second  application 
of  the  brakes  should  be  called  for  before 
there  has  been  time  to  recharge  the  reser- 


every  wheel  of  the  entire  train  shall  be 
fitted  with  a  brake  shoe.  The  practice, 
in  times  past,  of  applying  brake  shoes  to 
only  four  of  the  wheels  of  six-wheel 
trucks,  has  been  almost  universally  aban- 
doned upon  conviction  of  the  fact  that 
such  a  practice  impairs  the  efficiency  of 
the  brakes  by  33  per  cent.  The  impor- 
tance of  efficient  brakes  upon  the  loco- 
motive driving  wheels  is  also  fully  recog- 
nized. In  addition,  however,  experience 
with  the  use  of  brakes  upon  the  leading 
locomotive  truck  has  demonstrated  the 
entire  practicability  of  applying  brakes 
to  the  wheels  of  the  engine  truck,  and  it 
may  be  unhesitatingly  stated  that  proper 
security  for  high  speed  trains  requires  the 
application  of  brakes  to  every  wheel  in  the 
train.  Trains  scheduled  to  run  at  excep- 
tionally high  speeds  are  necessarily  limit- 
ed in  respect  to  their  weight  and  length, 
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while  powerful  locomotives  are  required 
In  haul  them.  It  thus  occurs  that  the 
weight  carried  to  the  rails  by  the  leading 
truck  of  a  locomotive  is  about  one- 
twelfth  that  of  the  whole  train.  Neglect 
to  provide  brakes  for  the  locomotive? 
truck  upon  such  trains,  robs  the  stopping 
efficiency  of  the  brakes  by  nearly  10  per 
cent.  It  seems  manifestly  inconsistent  to 
neglect  such  an  important  factor  in  high 
brake  efficiency,  and  the  use  of  the  loco- 
motive truck  brake  is  therefore  consider- 
ed an  essential  in  every  case  where  the 
superior  stopping  efficiency  of  the  High 
Speed  Brake  is  desirable. 

RECORD  OK  THE    PRACTICAL  OPERATION 
OF  THK   HIGH-SPEED   BRAKE. 

The  high  speed  brake  apparatus  was  in- 
troduced into  practical  service  upon  the 


"1 a   falling  grade  of  about  30  feet  to 

the  mile,  and  uniformly  demonstrated 
that,  at  a  speed  of  60  miles  per  hour,  the 
emergency  stops  with  the  high  speed 
brake  are  more  than  450  feet  shorter  than 
with  the  ordinary  quick  action  brake. 
Since  that  time  the  "Congressional  Lim 
ited"  trains  of  the  Pennsylvania  Railroad, 
running  between  New  York  and  Wash- 
ington, have  been  equipped  with  the  high 
speed  brake  apparatus,  which  has  oper- 
ated in  a  most  efficient  and  highly  satis- 
factory manner. 

The  record  of  the  high  speed  brake  upon 
the  fast  rains  of  the  New  York  Central 
and  Pennsylvania  Railroads  has  not  only 
demonstrated  the  superior  efficiency  of 
this  brake  apparatus,  but  also  fully  justi- 
fies   our    confidence    in    the    thoroughly 


to  the  brake  cylinder  by  piping  thereto 
from  union  swivel  15,  Fig.  5,  at  '/..  It 
will  be  manifest  that  chamber  d  is  at  all 
mication  with  the  brake 
cylinder  and  that  piston  4  will  be  subject 
to  whatever  pressure  may  be  therein, 
while  an  adju  ting  spring,  11,  on  il  op 
po  ii'  nil-,  pro* ides  resistance  to  its 
ment  downw  ird,  which  is  limited  to 
1  hamber  c,  or  until  it  strikes  the 
surface  of  spring  case  3.  This  resistance 
can  be  readily  varied  by  adjusting  nut 
12  as  may  be  re  [uired.  Combined  with 
piston  4  is  its  stem  6,  fitted  with  two  col- 
lars, between  which  slide  valve  8  is  carried 
and  moved  coincident  with  the  movement 
of  piston  4  when  subjected  to  air  pressure 
from  the  brake  cylinder  and  such  pres- 
sure   is    in    excess    of   the    resistance    of 


AUTOMATIC 
(Exhibited 

"Empire  State  Express*'  trains  of  the 
New  York  Central  &  Hudson  River  Rail- 
road three  years  ago,  and  has  continued 
in  most  satisfactory  service  since  that 
time.  We  understand  that  during  all  that 
time,  while  the  brake  apparatus  has  ren- 
dered exceptionally  efficient  service,  not 
a  single  case  of  slid  flat  wheels  has  been 
reported  from  the  cars  of  those  trains. 

Early  in  October,  1804,  a  system  of  ex- 
periments with  the  high  speed  brake,  in 
comparison  with  the  ordinary  quick  ac- 
tion brake,  was  made  upon  a  passenger 
train  of  six  cars  upon  the  Pennsylvania 
Railroad.    These  experiments  were  made 
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practical  and  reliable  character  of  the  ap-      spring   11. 
paratus. 

The  progress  in  train  stopping  during 
a  period  of  ten  years,  in  which  such  strides 
have  been  made  in  the  speed  of  passenger 
transportation,  is  interestingly  illustrate  1 
by  the  following  diagram,  drawn  to  scale, 
representing  the  stops  made  with  the  dif- 
ferent types  of  air  brakes: 

Fig.  1  shows  a  vertical  cross  section 
and  Fig.  2  a  horizontal  cross  section 
through  the  slide  valve  of  the  reducing 
valve,  which  in  practice,  is  attached  to 
some  convenient  point  on  the  car  or  en- 
gine, by  its  bracket  X,  and  is  connected 


Slide  valve  8  is  represented 
by  cross-hatched  lines  in  Figs.  3,  4  and  5. 
and  is  fitted  with  a  triangular  shaped 
port,  b,  in  its  face,  which  is  always  in 
communication  with  chamber  d,  while  a 
rectangular  form  of  port,  a,  is  arranged 
in  its  seat  and  is  always  in  communica- 
tion with  the  outside  atmosphere  at  ex- 
haust opening  Y. 

In  Figs.  1  and  3  the  slide  valve  8.  and 
its  piston.  4,  are  shown  in  the  normal 
position  occupied  so  long  as  the  pressure 
in  the  brake  cylinder  does  not  exceed  60 
pounds  per  square  inch,  when  used  with 
passenger  car  brakes,  or  50  pounds  when 
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used  with  driver  brakes,  suitable  adjust- 
ment for  either  pressure  being  made  by 
compressing  or  releasing  the  tension  on 
spring  II.  It  will  be  noted  that  port  b 
in  the  slide  valve  8  and  port  a  in  its  seat 
in  this  position  are  not  in  register  and  the 
pressure  is  therefore  retained  in  the  cyl- 
inder until  the  release  of  the  brakes  is 
effected  in  the  usual  manner. 

When  the  pressure  in  the  brake  cylin- 
der exceeds  60  pounds,  with  an  ordinary 
service  aplication  of  the  brakes  the  pres- 
sure acting  on  piston  4  moves  it  down- 
ward slightly  until  port  b  in  the  slide  valve 
and  port  <i  in  its  seat  are  brought  into 
register,  as  in  Fig.  4,  enabling  the  sur- 
plus air  to  be  vented  to  the  atmosphere, 
when  spring  11  forces  the  piston  and 
slide   valve  to   their  normal  position   as 


train,  until  finally  closing,  the  desired 
pressure  is  retained  in  the  brake  cylinder 
until  released  in  the  ordinary  manner.  In 
performing  this  function  air  pressure  in 
a  large  volume  is  discharged  into  the 
brake  cylinder  from  both  the  auxiliary 
reservoir  and  train  pipe,  through  open- 
ings largely  in  excess  of  the  area  of  ports 
a  and  b,  which  latter  are  consequently 
unable  to  discharge  it  to  the  atmosphere 
with  equal  rapidity,  enabling  piston  4  to 
be  quickly  driven  throughout  its  entire 
possible  traverse  and  the  apex  of  port  b 
is  presented  to  port  o,  giving  an  area 
through  which  the  excess  air  is  slowly 
discharged  to  the  atmosphere,  but  grad- 
ually increasing  in  a  required  degree  as 
the  piston  and  slide  valve  ascend  to  their 
normally  closed  position. 


the  brake  cylinder,  on  account  of  the 
formation  of  its  seat,  on  which  particles 
of  foreign  matter  may  lodge  and  cause 
it  to  leak  all  of  the  pressure  out  of  the 
cylinder;  but  such  matter  will  be  shoved 
out  of  the  way  by  the  slide  valve  con- 
struction of  the  automatic  reducing  valve. 
to  which  is  added  the  advantage  of  lap 
in  sealing  the  outlet  or  exhaust  pas- 
sage. 

In  issuing  a  recent  catalog  we  inad- 
vertently show  this  safety  valve  used  in 
conjunction  with  the  tender  cylinder  in  a 
cut  illustrating  a  combination  of  high 
speed  brake  appliances  with  existing  brake 
mechanisms  on  cars  and  locomotives. 
On  the  contrary  this  cylinder  should  also 
be  fitted  with  an  automatic  reducing  valve 
which,  when  supplying  the  apparatus  for 
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AUTOMATIC   REDUCING   VALVE   OF   THE   HIGH-SPEED   BRAKE. 


in  Figs.  I  and  3,  closing  the  exhaust  and 
retaining  60  pounds  pressure  in  the  cylin- 
der. The  area  of  ports  a  and  b  is  such  that 
in  performing  the  function  just  described 
they  are  enabled  to  discharge  the  surplus 
air  from  the  brake  cylinder  to  the  atmos- 
phere quite  as  rapidly  at  is  enters  the 
brake  cylinder  through  a  port  in  the  slide 
valve  of  the  triple  valve  of  somewhat 
smaller  area. 

The  position  taken  by  the  piston  4  and 
slide  valve  8,  in  an  emergency  application 
of  the  brakes,  is  shown  in  Fig.  5.  The 
violent  admission  of  air  to  the  brake  cyl- 
inder suddenly  drives  piston  4  throughout 
its  entire  traverse,  until  it  rests  on  spring 
case  3,  when  the  apex  of  port  b  in  the  slide 
valve  is  brought  into  conjunction  with 
port  a  and  a  comparatively  restricted  ex- 
haust of  the  brake  cylinder  air  takes  place 
while  the  train  is  at  its  highest  speed, 
gradually  increasing  as  the  pressure  on 
piston  4  is  lessened  and  slowly  moves  the 
slide  valve  upwards,  in  a  degree  propor- 
tional with  the  reduction  of  speed  of  the 


REQUIREMENTS     FOR     EXTRA     CARS    NOT 

FITTED   WITH    HIGH-SPEED 

APPARATUS. 

When  occasion  arises  for  attaching  ex- 
tra cars,  which  may  not  be  fitted  with  an 
automatic  reducing  valve  to  high 
speed  braked  trains,  some  provision  must 
be  made  for  relieving  their  brake  cylinders 
of  the  resulting  high  air  pressure;  other- 
wise, the  wheels  may  be  slid  and  flattened, 
and  perhaps  entirely  ruined.  When  time 
admits  of  so  doing,  it  is  best  to  equip  such 
cars  in  the  regulation  manner,  with  the 
automatic  reducing  valves;  but  if  time 
will  not  permit,  a  small  safety  valve, 
which  we  supply  for  that  purpose,  may  be 
quickly  screwed  into  the  oiling  hole  of  the 
cylinder  head  and  removed  at  the  end  of 
the  journey.  The  safety  valve  is  merely 
an  expedient  for  such  an  emergency  case 
as  we  have  described,  and  under  no  other 
circumstances  is  its  use  advised,  since  a 
valve  of  this  character  cannot  be  entirely 
relied  upon  at  all  times  to  close  with  cer- 
tainty and  retain  the  required  pressure  in 


a  locomotive  and  tender,  will  be  included 
therewith  at  a  moderate  additional  cost  to 
the  published  charge  for  the  fixtures. 

It  is  advised  that  occasional  tests  be 
made  with  air  gages  to  determine  the 
accuracy  of  performance  of  these  valves, 
as  unauthorized  persons  may  tamper  with 
their  adjustment.  The  same  attention 
must  be  given  their  care  and  mainten- 
ance as  to  triple  valves. 

GENERAL     INSTRUCTIONS. 

The  high  speed  brake  should  be  oper- 
ated by  the  engineer  precisely  in  the  same 
manner  as  if  he  were  operating  a  train 
fitted  with  the  ordinary  quick  action  au- 
tomatic brake.  Whatever  the  pressure 
carried  in  the  train  pipe,  a  reduction  of 
20  pounds  therein  will  fully  apply  the 
brake  and  a  further  reduction  of  this  pres- 
sure is  merely  a  waste  of  air.  As  will  be 
observed  from  the  previous  text  of  this 
publication,  the  auxiliary  reservoirs  of  the 
cars  fitted  with  high  speed  brake  appara- 
tus, when  operated  as  a  high  speed  braked 
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tram,  are  charged  with  a  high  pressure  to 
a  degree  that  will  admit  of  three  successive 
full  applications  of  the  brake,  each  equiv- 
alent to  an  ordinary  full  service  applica- 
tion of  the  quick  action  brake,  without 
recharging  the  reservoirs. 

The  high  speed  brake  requires  that  the 
engine  shall  be  fitted  with  a  duplex  pump 
governor,  the  diaphragm  portions  of 
which  must  be  coupled  in  the  usual  man 
ner  with  the  main  reservoir  at  the  brake 
valve  connection  provided  for  this  pur- 
pose. One  diaphragm  portion  of  this 
governor  is  adjusted  to  regulate  the  high 
air  pressure  used  in  operating  the  high 
speed  brake;  the  other  is  adjusted  to 
govern  the  pressure  used  with  the  ordin- 
ary braked  train.  A  quarter  inch  cut-out 
cock  is  located  in  the  air  pipe  leading  to 
the  diaphragm  portion  of  the  pump  gover- 
nor which  regulates  the  lower  pressure 
carried,  and  should  be  closed  preparatory 
to  coupling  the  engine  to  a  high  speed 
braked  train.  The  diaphragm  portion  of 
the  pump  governor  adjusted  to  the  higher 
pressure  will  then  govern  the  pressure 
compressed  in  the  main  reservoir;  simi- 
larly the  handle  of  the  reversing  cock,  to 
which  duplicate  feed  valves  are  attached 


The   Amended  Air   Brake  and    Signal 
Instructions. 

Subjoined  are  the  most  important  of 
tin  amended  portion  of  M.  C.  B.  and 
M.  M.  air-brake  and  signal  instructions 
recently  made  at  the  Old  Point  Comfort 
convention: 

"Service  Application.— In  applying  the 
brakes  to  steady  the  train  upon  descend- 


stopping  point,  and  increase  the  braking 
force  gradually,  as  is  found  necessary,  so 
as  to  make  the  stop  with  one  application, 
or  at  most  two  applications  of  the  brakes. 
With  freight  trains,  first  allow  the  slack 
to  run  up  against  the  engine.  Great  care 
must  then  be  taken  to  apply  the  brakes 
with  5  to  7  pounds  reduction  and  not 
make  a  second  reduction  until  the  effect 


l 
AUTOMATIC   AIR   AND   STEAM    COUPLING   DEVICE   UNCOUPLED. 


FOR   FREIGHT   CARS— AIR   ONLY 

and  suspended  under  the  running  board 
of  the  engine,  must  be  turned  to  a  position 
which  will  cut  in  or  out,  as  may  be  re- 
quired, either  of  the  feed  valves,  depend- 
ed upon  the  character  of  the  train  brakes 
to  be  operated.  In  one  position  of  the 
reversing  cock  handle,  the  feed  valve  will 
govern  train  pipe  pressure  to  70  pounds 
for  ordinary  braked  trains.  In  the  op- 
posite position,  the  feed  valve  adjusted 
to  the  higher  pressure  is  cut  in  and  gov- 
erns the  train  pipe  pressure  to  that  re- 
quired for  operating  the  high  speed 
brakes. 


FOR  PASSENGER  CARS-AIR.    SIGNAL   AND   STEAM    HEAT. 


ing  grades,  or  for  reducing  the  speed  for 
any  purpose,  be  very  careful  not  to  make 
too  great  a  reduction  of  pressure  in  the 
outset,  as  the  speed  of  the  train  will  be 
too  quickly  or  too  much  checked,  and  it 
will  be  necessary  to  release  the  brakes 
and  apply  them  again  later,  perhaps  re- 
peating the  operation.  Apply  the  brakes 
lightly  at  a  sufficient  distance  from  the 


of  the  first  reduction  is  felt  on  entire  train, 
in  order  to  prevent  shocks  which  other- 
wise may  be  serious." 

[This  additional  paragraph  contains 
much  of  practical  value,  and  if  adhered 
to,  will  reduce  the  damage  to  lading  and 
equipment  resulting  from  a  heavy  initial 
reduction.  Air-brake  men  will  duly  ap- 
preciate it. — Ed.] 
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"Cleaning  Cylinders  and  Triple  Valves. 
—The  brake  cylinders  and  triple  valves 
must  be  kept  clean  and  free  from  gum. 
They  must  be  cleaned  and  oiled  as  often 
as  once  in   six   months,   upon  passengei 


will  be  stenciled  with  white  paint,  in  1- 
inch  letters,  upon  the  cylinder  or  reser- 
voir as  follows: 

Cylinder  cleaned  and  oiled 

Triple  cleaned  and  oiled " 
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THE   GKAVITY   AIEBRAKK   DUST   GTJARD. 
(Exhibited  at  the  Old  Point  M.  C.  B.  and  M.  M.  Conventions. ) 


mending  grease  instead  of  oil  for  brake 
cylinder  lubricant. — Ed.] 

"6.  Q. — Where  does  the  compressed 
air  come  from  directly,  that  enters  the 
brake  cylinder  when  the  automatic  brake 
is  applied? 

A. — It  comes  from  the  auxiliary  reser- 
voir on  each  car  in  service  application, 
and  from  the  auxiliary  reservoir  and  train 
pipe  in  emergency  application. 

"49.  Q. — Why  should  the  piston  travel 
not  be  permitted  to  exceed  8  inches  on 
passenger  cars  and  tenders,  or  9  inches  on 
freight  cars? 

A. — Because,  if  it  travels  farther  than 
this  when  sent  out,  a  little  wear  of  the 
brake  shoes  will  cause  the  piston  to  travel 
far  enough  to  rest  against  the  back  cylin- 
der head  when  the  brakes  are  applied, 
and  this  cylinder  head  would  then  take 
the  pressure,  instead  of  its  being  brought 
upon  the  brake  shoes." 

[The  reason  given  for  a  limited  travel 
is  a  good  one;  but  it  would  seem  that  the 
limit  should  be  considerably  lower  and 
uniform  on  all  vehicles — say,  7  inches  on 
tenders,  passenger  and  freight  cars.  It 
has  been  demonstrated  in  practice  that  a 


cars,  and  once  in  twelve  months  upon 
freight  cars.  The  dates  of  last  cleaning 
and  oiling  must  be  marked  with  white 
paint  upon  the  cylinder  in  the  places  left 
for  such  dates  opposite  the  words,  which 


[This  requires  brake  cylinders  and 
triple  valves  to  be  cleaned  each  time  they 
are  oiled— a  splendid  change  from  the 
old  recommendation.  However,  a  step 
further  might  have  been  made  by  recom- 
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brake  piston  adjusted  to  travel  9  inches 
when  car  is  standing,  will  travel  as  much  as 
1054  and  n  inches  the  first  time  the  brake 
is  applied  when  the  car  is  running.  The 
"lost  travel"  or  lost  motion  in  the  brasses, 
boxes,  journals,  bolster,  center  bearings, 
etc.,  causes  this  increase.  If  the  total 
leverage  on  the  car  is  high,  the  increase, 
or  "running  travel"  is  greater.  If  it  is 
low,  it  is  less.  On  a  moderately  old 
freight  car,  braking  to  6,000  pounds  on 
each  beam,  and  the  piston  travel  adjusted 
to  9  inches,  "standing  travel,"  the  brake 
piston  would  bottom  against  the  cylinder 
head  when  Yt  inch  had  been  worn  off  the 
brake  shoes.  A  9-inch  travel  is  too  long. 
—Ed] 

"55.  Q  _Why  should  the  piston  rod 
on  the  air  pump  be  kept  thoroughly 
packed? 

A. — To  prevent  the  waste  of  air  and 
steam." 

[The  belief  was  once  prevalent  that  the 
greater  part  of  the  water  finding  its  way 
to  the  main  reservoir  and  train  line  came 
from  leaky  piston  rod  packings  of  air 
pumps.  To  test  this  supposition  the 
W.  A.  B.  Co.  placed  two  8-inch  pumps  in 
test  and  ran  them  unceasingly  for  142 
hours.     One  pump  was  placed  in  its  usual 
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upright  position.  The  other  was  placed 
upside  down.  The  packing  in  the  stuffing 
boxes  was  quite  loose  in  both  pumps. 
At  the  end  of  the  test  the  water  found  in 
each  main  reservoir  was  weighed.  That 
in  the  former  weighed  25  pounds  and  10 
ounces.  That  in  the  latter  weighed  25 
pounds  8  ounces,  or  a  difference  of  2 
ounces  in  favor  of  the  inverted  pump. — 
Ed.] 

"58.  Q. — What  regulates  the  train  pipe 
pressure? 

A. — The  pump  governor,  with  D-8 
valve,  and  the  feed  valve  attachment  with 
the  E  6  or  F  6  valve." 

"63.  Q. — What  does  the  feed  valve  at- 
tachment of  the  E  6  or  F  6  engineer's 
valve  accomplish? 

A. — When  properly  adjusted  it  re- 
stricts the  train  pipe  pressure  to  a  maxi- 
mum of  70  pounds,  with  the  engineer's 
valve  in  running  position.  When  this 
valve  is  used  the  pump  governor  is  at- 
tached to  main  reservoir  pressure,  and 
may  be  set  to  carry  whatever  pressure  is 
desired  therein." 

"114.  Q. — What  is  the  air  signal  for, 
and  how  is  it  operated? 

A. — It  is  to  signal  the  engineman.  in 
place  of  the  old  gong  signal,  and  it  is 
operated  by  pulling  directly  downward 
on  the  cord,  and  releasing  immediately, 
allowing  one  full  second  to  elapse  be- 
tween pulls." 

[This  should  be  remembered  by  the 
man  who  seems  to  believe  that  the  harder 
and  longer  he  pulls  on  the  cord  the  better 
signal  he  gives. — Ed.] 


The  High  Speed  Brake. 

We  are  pleased  to  present  to  our  read- 
ers this  month  the  new  High  Speed 
Brake,  about  which  so  many  queries  have 
come  from  correspondents,  and  to  the 
character  of  which  there  has  been  much 
speculation.  Those  who  supposed  the 
device  was  most  likely  a  complete  revo- 
lution of  the  present  air-brake  system, 
and  a  complex,  intricate  mechanism  upon 
which  additional  trying  examinations 
would  have  to  be  passed,  will  be  sur- 
prised and  pleased  to  learn  that  it  is  merely 
a  few  simple  parts  added  to  the  standard 
quick-action  form.  The  wonderful  in- 
creased stopping  efficiency  has  been  ob- 
tained with  surprising  little  change  and 
a  few  simple  additions. 

The  air-brake  man  has  noted  with 
much  interest  and  concern  the  high 
speeds  attained  by  competing  express 
trains  on  the  leading  railways  during  the 
past  few  years.  He  shares  the  feeling 
of  other  railway  men  who  are  proud  of 
these  remarkable  achievements,  but  stand- 
ing out  clearly  from  others  in  his  mind 
are  the  questions:  In  what  condition  were 
the  air  brakes  on  these  trains?  In  what 
distance  could  the  train  at  such  terrific 
speed  be  brought  to  a  stop  with  the 
brakes?     He  begins  to  calculate  the  prob- 


able distance,  and  his  figures  alarm  him. 
He  runs  over  tin  111  a^ain  to  \>r  assured 
of  their  correctness,  and  hopes  to  good- 
ness that  nothing  more  substantial  than 
atmosphere  will  ever  have  the  ill  luck  and 
bad  taste  to  argue  right  of  way  with  one 


THE    KINZER    COMPOSITION-FILLED 
SHOE— SECTIONAL    VIEW. 

of  these  flyers  for  at  least  half  a  mile 
after  the  emergency  brake  has  been  ap- 
plied. 

The  ordinary  passenger  prefers  to  ride 
fast.  He  will  pay  extra  fare  to  ride  on  a 
train  which  will  get  him  to  his  destina- 
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THE   COMPOSITE    BRAKE    SHOE    COM- 
PANY'S CORK  INSERT  SHOE. 
(Shown  at  M.  C.  B.  Convention.) 

tion  a  fraction  of  an  hour  earlier.  He 
thinks  of  no  other  stops  than  his  des- 
tination. But,  if  this  passenger  were 
given  a  seat  on  the  engineer's  or  fireman's 
box  in  the  cab.  and  at  a  speed  of  50  or  60 
miles  per  hour,  he  would  see  about  six 
trains  lengths  ahead  on  the  track,  a  ca- 


boose or  other  inharmonious  piece  of 
railway  furniture,  how  many  extra  fares 
would  he  not  pay  to  be  assured  that  the 
train  would  be  stopped  before  striking 
the  object?  He  would  probably  begin 
with  one,  and  as  the  object  assumed 
those  increasing  proportions  with  a 
rapidity  and  familiarity  known  only  to 
those  who  have  been  obliged  to  face  such 
situations,  he  would  probably  offer  all 
he  possessed  and  all  he  could  borrow 
before  the  last  two  train  lengths  had  been 
covered.  If  he  escaped  with  but  one 
opinion,  that  one  would  doubtless  be  that 
it  is  quite  as  important  to  be  able  to  stop 
a    train    quickly    as    it   is   to   attain   high 

Now  that  there  is  a  lull  in  high  speed 
competition,  and  the  results  reached  seem 
satisfactory  (for  the  present  at  least), 
would  it  not  be  interesting  and  advanta- 
geous to  inaugurate  a  series  of  competi- 
tive air-brake  stops  on  passenger  trains? 
The  air-brake  trials  have  given  us  the 
length  of  stops  at  different  speeds,  but 
how  many  ordinary  railway  trains  are 
to-day  approaching  these  figures? 

§     §     i 

Criticisms  on  Willett's   Duplex  Air- 
Brake  System. 

In  response  to  the  invitation  to  our 
readers  to  write  us  their  friendly  criti- 
cisms on  Willett's  Duplex  Air-Brake  Sys- 
tem, published  in  our  June  issue,  the 
following  principal  communications  have 
been  received. 

Mr.  Otto  Best,  of  the  N.  C.  &  St.  L. 
Ry.  at  Nashville,  Tenn.,  writes  as  follows: 

"Replying  to  your  invitation  to  cri- 
ticise the  Willett  duplex  system  in  a 
friendly  way  I  would  say  that, 

1.  It  is  not  quick  action,  and  could 
not  apply  quick  on  a  long  train. 

2.  The  engineer's  brake  valve  has  no 
equalizing  feature.  The  engineer  must 
use  it  like  a  three-way  cock. 

3.  The  quick  recharging  device  is  all 
wrong,  see  page  241  air-brake  department, 
March  number. 

4.  Too  many  stop-cocks  and  pipes. 

5.  A  bad  leak  in  one  brake  cylinder 
packing  would  release  all  brakes. 

6.  If  the  'compound  and  reducing 
pipe'  would  break  you  would  lose  all 
your  brake  cylinders,  and  you  would 
never  know  it  until  you  tried  to  set  your 
brake. 

7.  Piston  'd'  in  the  'Duplex  Valve,' 
is  not  necessary.  Why  not  save  metal 
and  labor  by  using  cap  nut  to  guide  pis- 
ton like  Westinghouse?" 

John  H.  Wood.  P.,  C,  C.  &  St.  L.  Ry., 
Chicago,  111.,  writes  as  follows: 

"There  are  too  many  parts,  too  many 
changes  and  too  few,  if  any  advantages 
gained.  I  believe  a  better  system  would 
be  to  pipe  each  triple  valve  exhaust  of  the 
present  systems  into  one  pipe  run  into 
the  cab.  and  have  a  cock  on  it  to  hold 
brakes  on  while  you  recharge,  and  to 
release  partially  if  you  wanted  to." 
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Amos  Judd,  Boston,  Mass.,  writes  as 
follows: 

"Please  publish  the  following  friendly 
criticisms  on  Mr.  Willett's  Duplex  Air- 
Brake  System,  made  in  response  to  your 
invitation   in  June   number. 

The  system  shows  evidence  of  thought 
and  a  desire  to  contrive  something  dif- 
ferent in  air  brakes,  even  if  it  is  not  an 
improvement  on  the  present  form.  The 
most  serious  objection  to  Mr.  Willett's 
system  is  the  fact  that  the  system  con- 
tains no  quick-action  feature;  a  fault 
which  is  very  serious  with  the  modern 
long  freight  train. 

There  is  no  way  by  which  the  train- 
pipe  pressure  can  be  vented  at  each  triple 
valve,  as  is  common  with  the  present 
quick-action  system.  All  the  reduction  of 
train-pipe  pressure  for  the  entire  train 
must  be  made  through  the  brake  valve. 
This  system  of  brakes  is  a  great  deal  like 
the  old  plain  automatic  system  and 
straight  air  combined. 

It  has  the  weakness  of  the  old  straight- 
air  brake.  It  cannot  be  applied  suffi- 
ciently quick  in  emergency  application  to 
prevent  rear  cars  from  running  up  and 
smashing  into  head  ones. 

If  the  'compound  and  reducing'  pipe 
should  be  broken,  or  the  hose  left  un- 
coupled, the  air  that  should  go  to  the 
brake  cylinders  in  an  application  would 
be  lost  to  the  atmosphere.  Like  the 
straight-air  brake,  no  warning  of  the 
trouble  would  be  given  until  an  attempt 
to  apply  brakes  was  made,  when  it  would 
be  too  late. 

I  would  like  to  ask  if  Mr.  Willett  has 
tried  his  brake  on  a  train  of  fifty  cars,  and 
also  what  is  the  time  of  application  from 
the  first  to  the  fiftieth  car. 

No  doubt  one  or  two  cars  of  this  sys- 
tem would  work  well,  but  when  it  comes 
to  a  long  train  of  cars,  there  would  be 
many  obstacles  to  meet  which  Mr.  Wil- 
lett has  doubtless  not  yet  contended 
with." 

The   criticism  of   Messrs.    Best,  Wood 
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and  Judd  has  pretty  thoroughly  pointed 
out  the  weaknesses  of  the  "Willett's  Du- 
plex Air-Brake  System."  There  is  con- 
siderable more  which  we  might  say,  but 
inasmuch  as  it  would  involve  a  great  deal 
of  air-brake  history  and  the  development 
of  the  air  brake,  we  will  not  take  it  up  at 
this  time. 

A  successful  brake  must  be  one  that  can 
be  operated  on  long  freight  trains,  and 
consequently  must  be  one  of  quick-action 
form.  There  must  be  a  vent  from  the 
train  pipe  at  each  car  in  order  to  get  a 
quick  enough  application  on  the  entire 
train  to  prevent  the  disastrous  shocks  to 
the  rear  cars.  One  large  opening  at  the 
brake  valve  will  not  suffice. 

©  ©  & 

CORRESPONDENCE. 

An  Opinion  Wanted. 

Editors: 

I  would  like  to  ask  Amos  Judd,  through 
"Locomotive  Engineering,"  what  is  his 
opinion  of  the  Willett  duplex  brake.  I 
note  that  he  states,  in  June  number,  that 
the  two  pipe  air-brake  systems  are  plainly 
on  the  wrong  side.  He  says  the  single- 
line  system  is  good  enough  for  him  to 
handle  until  something  better  is  de- 
veloped; then  he  wants  that.  Has  not 
that  time  now  arrived? 

William  L.  Cross, 
W.  J.  &  S.  R.  R. 

Camden,  JV.  J. 

§     g     i 

Driver  Brake  Piston  Travel. 

Editors: 

In  your  May  number  it  is  stated  in  the 
notes  on  the  1897  Convention  of  the 
Association  of  R.  R.  A.  B.  M.,  that  the 
writer  recommended  a  driver  brake  pis- 
ton travel  "no  less  than  one-third  and 
no  more  than  two-thirds  of  the  stroke," 
instead  of  "no  less  than  2  inches  and  no 
more  than  4."  This  is  an  error,  as  the 
recommendations  made  were  directly 
against  such  an  indefinite  and  unsatisfac- 
tory rule. 

The  driver  brake  should  be  one  of  the 
most  powerful  brakes  in  the  train,  and 
therefore  one  of  the  most  important  ones. 
Now,  as  in  the  ordinary  stop  or  holding- 
on  grade,  the  proportion  of  work  done  by 
each  brake  is  principally  dependent  on 
piston  travel,  it  should  readily  be  seen 
from  this  why  the  limits  of  variation  for 
driver  brake  piston  travel  should  not  be 
very  considerable. 

When  it  is  considered  that,  owing  to 
two  driving-brake  cylinders  being  sup- 
plied from  one  auxiliary  reservoir,  the 
actual  piston  travel  is  that  of  the  two  cyl- 
inders combined,  the  inadequacy  of  the 
rule  of  thirds  becomes  most  apparent. 
Then,  too,  the  cylinder  clearance  in  brake 
release  is  just  twice  that  of  other  brakes. 

The  following  table  gives  the  length  of 
full  stroke  of  various  driver-brake  cylin- 
ders used,   one-third    of    the    combined 


travel  of  two  of  each,  two-thirds  of  the 

same    and   the    permissible    variation    by 

the  rule: 

Stroke  of    '4  Stroke  of  -',  Stroke  of  Permissible 
Piston.        two  such.       two  such.       variation. 

6"  4"  8"  4" 

7"  42A"  9lA"  42A" 

8"  hVi"  ioy3"  5y3" 

10"  6y3"        i3y3"        6y3" 

12"  8"  16"  8" 

It  will  be  seen  by  comparison  that  the 
permissible  variation  would  be  greater 
than  the  wide  margin  generally  allowed 
on  freight  brakes,  where  it  should  be  less 
than  with  the  passenger-car  brake.  As 
near  as  local  conditions  will  permit,  the 
driver  brake  piston  travel  should  be  such 
as  would,  with  70  pounds  train-pipe  pres- 
sure and  full  application,  develop  SO 
pounds  in  the  cylinders. 

F.  B.  Farmer. 
Sf.  Paul,  Minn. 

%  %  % 

QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(86)  R.  B.  L.,  Port  Jervis,  N.  Y„  asks: 
Will  you  kindly  answer  the  following 

question  for  the  benefit  of  a  number  of 
your  readers  in  this  section?  When  train 
pipe  pressure  has  been  reduced  more 
than  20  pounds,  will  the  brakes  release? 
A. — No.  In  exceptional  cases  however, 
the  brake  cylinder  pressure  on  short  pis- 
ton travel  cars  could  leak  back  into  the 
train  pipe,  providing  the  check  valve  in 
the  triple  leaked,  and  might  release  the 
brakes  on  long  piston  travel  cars. 

(87)  H.  T,  Paducah,  Ky.,  writes: 

In  cleaning  a  brake  cylinder  on  an  old 
second-hand  passenger  coach,  a  leakage 
groove  was  found  that  was  over  6  inches 
long.  Why  so  long?  A. — This  is  prob- 
ably an  old  straight  air  brake  cylinder 
which  originally  had  no  groove.  The 
person  who  placed  the  groove  therein  to 
adapt  it  to  automatic  brake  service,  was 
careless  regarding  the  length.  The  length 
of  the  leakage  groove  should  be  no  longer 
than  4  inches  on  both  freight  and  pas- 
senger cars. 

(88)  W.  A.  H.,  Port  Jervis,  N.  Y.,  asks: 
Why  does  the  tender  brake  apply  when 

the  blow-off  cock  is  opened  on  the  engine 
to  blow  off  steam?  A. — We  believe  we 
answered  this  question  once  before.  The 
auxiliary  reservoir  being  charged  with 
pressure,  the  heat  of  the  steam  and  hot 
water  blowing  against  it  will  raise  the 
pressure  therein,  and  will  consequently 
cause  a  higher  pressure  in  the  auxiliary 
than  that  remaining  in  the  train  pipe, 
which  will  push  the  triple  piston  down- 
ward in  the  same  manner  as  a  reduction 
of  pressure  in  the  train  pipe,  and  will  set 
the  brake. 

(89)  O.  H.  B.,  Syracuse,  N.  Y.,  writes: 
Is   there  a  short  rule   for  determining 

the  brake  power  on  a  cam  brake  other 
than  Wahlert's?  If  so,  please  give  it 
A. — Apply  the  brake  with  full  pressure, 
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Car  Shop  Tools 

More  of  our 
Wood   Working  Machinery  is 
in   use   in  the  Car  Shops,  and 
more  is  being  sold  to-day  than 
all  other  makes. 


No.  3.    AUTOMATIC  CAR  GAINtR. 

For  timbers  up  to  16  inches  thick  and  22 
inches  wide.  Gaining  is  done  both  on  for- 
ward and  backward  strokes.  Has  three  rates 
of  feed,  for  narrow,  medium  and  wide  stock. 


2No.  4.    VERTICAL  HOLLOW  CMIStl  CAR  MORTISER. 

Ram  has  a  vertical  movement  of  16  inches, 
and  a  lateral  movement,  with  the  housing,  of 
J4  inches.  Boring  spindles  have  a  vertical 
adjustment  of  20  inches  and  a  lateral  one  of 
12  inches. 


No.  5.    AUTOMATIC  UNIVERSAL  CAR  TENONER. 

For  Single,  Double,  Triple  Tenons,  Gain- 
ing, etc.,  will  tenon  up  to  6  inches  at  one 
operation. 

Plans,  Specifications.  Estimates  on  Application. 

J.  A.  Fay  &  Co., 

530-550  W.  Front  Street, 

CINCINNATI,  0. 


multiply  the  cylinder  pressure  by  the  dis- 
tance in  in<  hea  between  the  cam  screw 
pins,  minus  the  distance  in  inches  between 
the  cam  link  pins,  divide  that  product  by 
the  distance  in  inches  between  the  point 
of  contact  on  the  cam  faces  and  a  line 
drawn  through  the  cam  screw  pins.  This 
result  multiplied  by  the  total  length  of  the 
hanger  lever  and  divided  by  the  distance 
between  the  hanger  pin  and  brake  shoe 
pin   will  give  the  brake  power. 

(go)  H.  T.,  Paducah,  Ky.,  writes: 
In  your  answer  to  question  46  in  the 
March  number,  I  can  see  why  a  leak  in 
the  auxiliary  reservoir  pressure  should 
cause  brakes  to  whistle  off,  but  will  you 
please  explain  why  the  other  two  causes 
you  gave  should  make  them  act  that  way? 
A. — The  equalizing  piston  of  the  brake 
valve  becoming  gummed  or  clogged 
would  prevent  its  proper  operation,  and 
when  seating  it  would  probably  descend 
quickly  and  thereby  cause  the  surge  which 
might  release  brakes  even  on  a  short 
train.  Regarding  the  interim  between  the 
first  and  second  applications,  perhaps  the 
brake  would  have  released  on  the  first  ap- 
plication had  you  waited  long  enough. 

(91)  W.  A.  T.,  El  Dorado,  Kansas, 
writes: 

The  question  "How  do  you  apply  the 
automatic  brake?"  is  usually  the  first 
question  asked  railroad  men  by  the  air 
brake  examiner.  Every  practical  en- 
gineer and  trainman  knows  that  reduc- 
ing the  pressure  in  the  train  line  at  any 
point  sets  the  brake.  I  think  it  would  be 
more  impressive  if  this  question  were 
followed  by  one  something  like  this: 
"What  causes  the  brake  to  set?"  The 
answer  should  be  "By  reducing  the  train 
line  pressure  below  the  pressure  in  the 
auxiliary  reservoir."  Please  say  if  I  am 
right.  A. — We  can  see  no  objections  to 
the  additional  question  as  suggested  by 
you,  and  it  would  probably  serve  to  create 
a  better  understanding  of  the  subject. 

(92)  H.  T.,  Paducah,  Ky.,  writes: 

In  pulling  a  6-car  passenger  train, 
brakes  hold  and  stay  set  until  such  time 
as  I  find  it  necessary  to  make  reductions 
nearing  a  point  of  equalization,  say  from 
15  to  20  pounds,  when  brakes  on  tender 
and  sometimes  drivers  whistle  off.  I  have 
looked  for  leaks  in  the  auxiliary  reservoir 
pressure,  but  can  find  none.  What  is  the 
cause  of  this  trouble?  A. — It  is  prob- 
able that  the  leakage  from  shorter  travel 
piston  cars  in  your  train  is  leaking  back 
from  the  cylinder  through  the  emergency 
check  valve  into  the  train  pipe,  and  is 
releasing  your  tender  and  driver  brakes 
which  perhaps  have  longer  piston  travel 
than  the  cars  in  your  train.  Shorten  the 
piston  travel  on  your  engine  and  tender, 
taking  care  not  to  get  the  slack  up  so 
close  as  to  slide  wheels. 

(93)  L.   R.   H.,   Cincinnati,   O.,  writes: 
I  have  heard  it  recommended  that  one 

drop   of  oil   per   minute   is   sufficient    to 
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lubricate  the  steam  cylinder  of  the  air 
pump.  Is  this  not  wrong?  One  drop  a 
minute  is  enough  sometimes — say,  when 
the  train  is  short,  and  the  pipes,  etc.,  are 
tight;  but  when  a  train  is  long  and  pipes 
leaky,  should  not  more  oil  be  fed  to  the 
pump  than  one  drop  a  minute?  A. — A 
regular  and  constant  feed  is  a  very  de- 
sirable thing;  but  the  rule  of  one  drop 
per  minute  is  not  authentic  or  reliable. 
The  work  performed  by  the  air  pump,  and 
the  condition  of  the  pump,  must  deter- 
mine the  amount  of  oil  fed  to  it.  A  pump 
whose  packing  rings  and  valves  are  worn 
will  require  more  oil  than  a  pump  in  good 
condition.  A  pump  supplying  pressure 
to  a  long  or  leaky  train  will  require  more 
oil  than  when  pumping  into  a  short,  tight 
train  pipe,  and  the  amount,  whether  it  be 
one  drop  or  more  per  minute,  should  be 
determined  by  the  engineer  running  the 
pump. 

(94)  J.  B.  D.,  Arkansas  City,  Kansas, 
asks: 

In  making  repairs  on  air  pipes  of  a 
locomotive  having  the  main  reservoir  on 
the  back  of  the  tender,  I  placed  a  leather 
gasket  in  one  pipe  to  the  reservoir  and 
filled  the  reservoir  with  air  from  the  round 
house  supply.  I  found  a  leak  and  com- 
menced to  unscrew  the  nut  connecting 
the  pipe  to  the  drum  to  take  out  the  blind 
gasket.  The  air  escaped,  and  as  it  did  so 
it  caused  the  gasket  and  nut  to  be  covered 
with  ice.  This  is  very  warm  weather  here 
and  I  cannot  account  for  the  phenomenon. 
I  repeated  the  operation  several  times  with 
the  same  results.  What  caused  it?  A. — 
Compressed  air  expanding  will  naturally 
cool.  With  an  opening  such  as  you  prob- 
ably made,  ice  will  readily  form.  If  you 
wish  to  experiment  further  you  can  do  so 
by  partially  opening  the  release  cock  on 
the  auxiliary  reservoir  charged  with  air 
pressure,  and  by  holding  your  thumb  nail 
at  the  aperture,  ice  will  form  thereon. 
This  is  a  result  which  will  always  follow 
when  air  is  expanded  rapidly. 


Master  Mechanics'  Convention. 

The  American  Railway  Master  Me- 
chanics' Association  convened  for  the 
thirtieth  time  in  its  history,  at  9:30  A.  M. 
June  15th,  in  the  splendid  ball-room  of 
the  "Chamberlin,"  at  Old  Point  Com- 
fort, Va.  After  prayer  and  a  short  wel- 
coming speech  by  the  acting  post  com- 
mandant at  Fortress  Monroe,  President 
R.  H.  Soule  read  his  address,  which  was 
a  remarkably  clear  and  appropriate 
paper,  touching  on  the  important  issues 
that  were  to  receive  the  attention  of  the 
assembly,  and  tracing  the  development 
from  uncertain  and  diverse  practice  to 
established  standards  in  construction  in 
the  short  period  of  thirty  years.  Cause 
for  congratulation  was  found  in  the  fact 
that  the  organization  had  grown  from 
the  devoted  band  of  41  who  signed  their 
names   on  the   roll   at  the   first   meeting 
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held  in  Cleveland  in  1868,  to  a  society 
comprising  a  membership  of  620  in  1897. 
The  dates  recording  the  beginning  of 
what  are  now  distinctive  features  of  loco- 
motive practice,  were  specially  interesting 
facts  to  the  members  not  having  any  par- 
ticular talent  in  storing  statistics  for  fu- 
ture use,  coming  to  many  of  them  as 
a  revelation  of  greatest  importance. 
Among  these  subjects  was  that  of  the 
preference  of  steel  over  iron  in  boiler 
construction,  which  was  one  of  the  live 
topics  for  discussion  at  the  first  meeting 
of  the  association  in  1868,  preparing  the 
members  of  the  second  annual  meeting 
for  a  report  deciding  emphatically  in 
favor  of  homogeneous  steel  for  all  fire- 
boxes burning  bituminous  coal.  Of  like 
interest  was  the  record  of  steel  tires  of 
the  same  convention,  which  told  of  the 
slow  movement  in  their  favor  prior  to 
that  time,  but  explaining  that  they  were 
at  that  date  having  preference  over  iron 
tires,  and  were  fast  taking  possession  of 
the  field  to  the  exclusion  of  all  others. 
Another  fact  in  this  connection  that  has 
historical  value,  was  given  in  that  part 
of  the  address  referring  to  the  passing 
of  the  wood  burner.  It  was  in  1870,  at 
the  third  meeting,  that  a  committee  fore- 
told the  end  of  wood  as  fuel  for  a  loco- 
motive, and  prophesied  bituminous  coal 
as  the  fuel  of  the  future. 

Timely  remarks  on  the  subject  of  higher 
boiler  pressures,  calling  attention  to  the 
need  of  it  for  economy  in  simple  engines, 
and  the  resulting  increase  in  pressures 
for  engines  of  the  compound  type  which 
they  will  be  forced  to  assume  in  order  to 
maintain  their  status  as  fuel  savers.  The 
piston  valve  was  thought  to  be  meeting 
with  increased  favor  as  the  result  of  the 
leaning  to  higher  pressures,  which  de- 
manded a  valve  balance  nearer  perfection 
than  that  in  use  with  the  pressures  of  the 
past.  In  all  particulars  the  address  con- 
tained much  food  for  reflection. 

Treasurer  Stewart,  after  having  faith- 
fully served  the  association  ten  years, 
handed  in  his  resignation,  assigning  as 
a  reason  that  the  scene  of  his  duties  was 
so  far  distant  from  the  places  chosen  for 
the  meetings  of  the  executive  committee, 
of  which  he  was  a  permanent  member, 
that  he  could  not  always  conveniently  at- 
tend the  meetings,  and  therefore  felt  it 
to  be  to  the  best  interest  of  the  associa- 
tion that  he  resign  the  office.  In  render- 
ing an  account  of  his  stewardship,  Mr. 
Stewart  made  a  comparison  between  the 
affairs  of  ten  years  ago,  when  $16  con- 
stituted the  cash  on  hand,  out  of  which 
the  secretary's  salary  had  to  be  paid,  and 
the  present  session,  which  had  a  balance 
of  $1,659  dollars  and  no  debts. 

The  amendment  to  the  constitution, 
which  was  noted  at  the  Saratoga  conven- 
tion, and  reading,  "The  officers  of  the  as- 
sociation shall  be  a  president,  first  vice- 
president,  second  vice-president,  third 
vice-president,  treasurer  and  secretary, 
and  they,  with  the  exception  of  the  secre- 


tary, shall  constitute  the  executive  com- 
mittee," was  adopted  in  due  form.  This 
creates  the  office  of  third  vice-president, 
and  makes  a  difference  in  the  personnel 
of  the  executive  committee,  the  newly- 
made  officer  taking  the  place  of  the  secre- 
tary, who  is  no  longer  a  member  of  the 
committee. 

The  question  of  the  association  scholar- 
ship caused  a  great  deal  of  discussion  for 
the  reason  that  a  strange  apathy  seemed 
to  exist  among  those  properly  eligible  to 
its  benefits,  and  the  proposition  to  en- 
large the  list  of  those  entitled  to  tuition, 
so  as  to  embrace  the  sons  of  all  railroad 
employes,  caused  a  talk  of  some  little 
warmth;  there  being  a  wide  difference  of 
opinion,  which  was  freely  expressed,  as 
to  the  justice  or  propriety  of  such  action. 
It  was  finally  voted  to  make  the  scholar- 
ship available  to  all  employes  of  machin- 
ery departments,  and  their  sons. 

A  motion  to  condense  the  sessions  of 
both  conventions  into  one  week,  was  read 
by  Mr.  Lewis,  as  follows:  "Several  prom- 
inent members  of  both  the  Master  Me- 
chanics' Association  and  the  Master  Car 
Builders'  Association  have  expressed  the 
belief  at  these  conventions  that  both  con- 
ventions should  be  held  in  one  week.  In 
view  of  this  sentiment,  and  in  considera- 
tion of  the  treatment  which  the  same 
question  has  received  by  the  president  in 
his  able  address,  and  in  order  that  the 
matter  may  be  tried  for  one  year,  if  it  is 
possible  to  effect  such  result,  I  move: 
First,  That  the  executive  committee  be 
empowered  to  fix  the  days  of  the  conven- 
tion of  this  association  in  June,  1898,  and 
the  hours  of  the  day,  regardless  of  the 
provisions  of  the  by-laws.  Second,  That 
the  executive  committee  of  this  associa- 
tion be  also  empowered  to  select  members 
of  the  association  to  act  with  it  in  this 
matter,  so  as  to  make  eleven  in  all,  and 
that  it  be  instructed  to  request  a  joint 
meeting  of  the  eleven  with  the  eleven 
members  of  the  executive  committee  of 
the  Master  Car  Builders'  Association,  to 
consider  this  question  and  endeavor  to 
arrange  the  details,  so  that  both  associa- 
tions may  finish  their  convention  work 
in  one  week  in  1898.  The  question  as  to 
holding  one  joint  opening  session  in  1898 
to  be  left  in  the  hands  of  this  joint  com- 
mittee to  be  determined  according  to  its 
best  judgment."  The  motion  was  car- 
ried and  referred  to  the  executive  com- 
mittee for  action. 

Another  motion,  in  harmony  with  the 
above,  for  a  more  profitable  utilization 
of  the  time  at  conventions,  was  made  by 
Mr.  Forsyth,  who  favored  a  little  mental 
pabulum  at  the  conventions  in  the  form 
of  an  address  on  a  technical  subject,  to 
fill  in  the  evenings,  by  some  prominent 
member  of  the  railway,  college  or  engi- 
neering profession.  The  motion  was 
adopted. 

The  discussion  of  the  piston  rod  ques- 
tion brought  out  some  light  on  the  matter 
of  hollow  rods,  as  well  as  the  solid  ones; 
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of  a  diversity  of  materials,  among  which 
nickel  steel  had  been  found  to  be  quite 
satisfactory;  also  high  carbon  steel  stand- 
ing well  to  the  front,  in  point  of  favor. 

Compound  and  simple  locomotives  was 
a  topic  that  received  better  treatment  at 
Ihe  hands  of  members  than  was  expected 
by  most  of  those  present,  for  the  reason 
that  the  sentiments  expressed  were  so 
radically  different  from  those  that  have 
been  heard  in  curb-stone  discussions  of 
the  subject.  Mr.  Morris  opened  the  case 
with  a  well  prepared  paper  containing  a 
comparative  statement  of  the  performance 
of  one  compound  against  ten  simple  en- 
gines, identical  in  all  respects,  except  in 
compounding  cylinders,  the  comparison 
extending  over  a  period  of  four  years. 
The  report  was  a  flattering  testimonial  to 
the  economy  of  the  Richmond  compound 
engine.  Mr.  Vauclain  stated  that  the 
tendency  to  use  more  compounds  was 
plainly  evident,  and  cited  some  figures  to 
substantiate  his  remark.  He  built  173  in 
1896,  and  had  turned  out  something  like 
800  up  to  the  present. 

Exhaust  nozzles  and  steam  passages 
were  brought  out  by  Mr.  Mcintosh  who 
opened  the  themes,  and,  in  his  clear  style 
emphasized  the  necessity  of  keeping  an 
accurate  account  of  changes  made  in 
smoke-box  appliances  when  investigating 
the  effects  of  different  adjustments  of  the 
parts.  This  precaution  would  be  found 
to  be  very  necessary  in  order  to  avoid 
going  over  the  ground  at  a  waste  of  time, 
because  of  the  extended  range  of  adjust- 
ment that  will  produce  good  as  well  as  bad 
results. 

The  value  of  testing  plants  was  well 
shown  in  the  subject  under  discussion, 
by  Mr.  Herr  who  stated  that  his  experi- 
ence with  the  design  of  exhaust  passages, 
tips  and  stacks  recommended  by  the  com- 
mittee was  obtained  on  the  North- 
western testing  devices,  and  he  was  put- 
ting in  practice  on  his  Northern  Pacific 
engines  the  results  of  his  experiments  at 
that  time.  A  well  defined  unanimity  as  to 
the  merits  of  the  work  of  the  committee 
was  prevalent,  the  consensus  of  opinion 
of  all  who  took  part  in  the  discussion 
seemed  to  favor  their  recommendations, 
and  in  few  cases  were  there  anything  but 
good  reports. 

Mr.  Sinclair  believed  that  there  were 
elements  outside  of  the  steam  generating 
appliances  that  may  account  for  the  work- 
ing of  an  engine  with  a  very  large  nozzle 
showing  less  economy  than  with  a  smaller 
nozzle,  and  cited  the  case  of  Mr.  Martin 
who  experimented  a  number  of  years  ago 
very  largely  with  exhaust  nozzles,  and 
found  when  he  reached  a  certain  degree 
of  opening  that  economy  ceased.  He 
used  the  indicator  in  these  tests,  and  con- 
cluded that  the  vapor  went  out  of  the 
cylinder  when  using  the  large  nozzles, 
to  the  extent  that  there  was  not  enough 
left  confined  to  cause  sufficient  compress- 
ion to  fill  the  clearance  spaces.  There 
seems  to  be  an  impression  that  it  is  im- 
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possible  to  get  a  nozzle  too  large;  the 
practice  of  making  nozzles  smaller  has 
cultivated  that  idea,  but  now  when  the 
tendency  is  to  make  nozzles  as  large  as 
possible,  it  ought  not  to  be  forgotten  that 
there  is  a  possibility  of  carrying  a  good 
thing  to  extremes. 

Mr.  McConnell  gave  some  interesting 
figures  concerning  the  work  done  by  his 
engines,  which  were  not  equipped  in  ac- 
cordance with  committees'  recommen- 
dations, but  using  diamond  stacks  ex- 
clusively. He  reported  a  great  improve- 
ment in  tonnage  hauled,  running  2,083  'ess 
trains  in  1896  than  1805,  but  pulled  3,700 
more  cars  and  burned  19.000  less  tons  of 
coal  in  that  performance. 

Mr.  McKcnzie  stated  that  while  he  had 
heard  a  great  deal  about  the  choke  in  the 
stack,  there  was  nothing  about  the  size  of 
cylinder,  and  enquired  whether  the  choke 
was  the  same  for  a  15-inch  cylinder  as  that 
for  a  19-inch  cylinder.  He  believed  the 
choke  should  be  regulated  in  connection 
with  the  heating  surface. 

A  marked  improvement  in  steaming  of 
engines  with  an  equally  apparent  economy 
in  fuel  consumption  has  been  noted  since 
tests  on  nozzle  proportions  and  positions 
were  instituted,  and  Prof.  Goss  in  his 
remarks  covered  much  comprehensive 
ground  when  he  said:  "The  great  thing 
which  has  been  accomplished  by  the  com- 
mittee is  the  placing  of  limits  and  the  de- 
ductions of  laws  by  means  of  which  a  draft 
appliance  may  be  designed  with  a  great 
degree  of  certainty,  and  even  though  these 
appliances  are  not  better  than  some  others 
which  may  be  in  use,  the  work  of  the  com- 
mittee is  justified." 

( To  be  continued.) 


The  K.  C,  P.  &  G.  Ry.  has  applied 
McKee  slack  adjusters  to  400  new  box 
cars  recently  built  for  that  system  by  the 
Missouri  Car  &  Foundry  Company.  St 
Louis. 

i     §    i 

The  latest  addition  to  the  "Four  Track" 
series  is  the  new  edition  of  "Two  to  Fif- 
teen Days  Pleasure  Tours"  for  those  of 
us  who  have  to  take  vacations  on  the  fly. 
It  gives  quite  a  variety  of  inexpensive 
trips  and  much  information  about  the 
places  mentioned,  making  the  visit  (if  you 
are  fortunate  enough  to  go)  doubly  in- 
teresting. Ten  cents  in  stamps  sent  to 
Mr.  Geo.  H.  Daniels,  G.  P.  A.,  Grand 
Central  Depot,  New  York  City. 

%  %  § 
Jenkins  Brothers,  71  John  street,  New 
York,  have  issued  their  1897  catalog  of 
valves,  packing  and  other  specialties. 
Most  of  their  goods  are  too  well-known 
to  need  mentioning,  but  they  are  calling 
particular  attention  to  the  Excelsior 
straight-way  back  pressure  valve  which 
they  are  now  handling  and  which  seems 
to  have  several  advantages. 
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Lunkenhelmer  Automatic  Single  Tube 
Injector. 

The  Lunkenheimer  Injector  here  illus- 
trated is  an  automatic,  single  tube  ma- 
chine of  the  fixed  nozzle  type.  By  "au- 
tomatic" is  meant  that  should  the  ma- 
chine stop  forcing  (due  from  interruption 
of  steam  or  water  supply)  the  injector 
would  restart  without  attention  as  soon 
as  the  supply  is  resumed.  When  the  in- 
jector "breaks"  from  stoppage  of  water 
supply,  the  steam  will  not  go  down  the 
suction  pipe,  thereby  heating  the  water 
and  rendering  it  too  hot  to  work,  or 
where  supply  is  taken  through  meter'  in- 
juring same,  but  will  blow  through  in- 
jector into  the  atmosphere,  thereby  creat- 
ing a  strong  draft  through  the  machine, 
and  when  the  water  supply  is  resumed  it 
will  come  up  to  the  injector,  which  will 
start  at  once  to  force  it  into  the  boiler 
withcfut  any  attention  from  the  operator. 


steam  and  the  water  is  promptly  lifted  to 
the  injector,  which  will  at  once  start  to 
work  and  force  it  into  the  boiler.  The 
injector  has  been  put  upon  the  market 
by  the  Lunkenheimer  Company,  Cincin- 
nati, O. 


The  Westinghouse  Machine  Company, 
Pittsburg,  Pa.,  have  issued  a  booklet  call- 
ed "Westinghouse  Steam  Engines."  This 
is  got  up  with  their  customary  high  grade 
illustrations  and  paper,  and  is  a  good  ex- 
ample of  modern  catalog  work.  It  deals 
largely  with  the  economy  of  the  engines 
and  gives  the  results  of  several  tests. 


A  water  line  indicator  which  seems  to 
be  very  convenient  for  the  engineer,  is 
being  introduced  by  Jerome  V.  Dorney, 
10  Cortlandt  street,  New  York.     It  is  the 
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Many  injectors  are  claimed  to  be  auto- 
matic in  action,  but  few  are  really  so, 
and  most  of  those  -which  do  approach 
an  ideal  performance  of  this  feature  soon 
wear  out,  the  part  which  makes  them  au- 
tomatic, i.  e.,  the  check  valve  closing 
overflow  chamber  between  water  lifting 
and  combining  tubes,  cuts  out  or  scales 
up.  In  the  Lunkenheimer  Automatic  In- 
jector this  valve  is  so  made  that  it  will 
not  cut  out,  and  even  though  it  should 
not  be  perfectly  tight  it  will  not  materi- 
ally impair  the  working  of  the  machine. 
It  has  no  delicate  or  complicated  mechan- 
ism, the  several  parts  are  large  and  easy 
of  access  for  examination  and  repairs 
without  the  use  of  special  tools  to  re- 
move same.  Owing  to  its  construction 
the  injector  will  start  promptly  at  all 
steam  pressures  from  30  pounds  up  to  250 
pounds  and  higher  on  lifts  not  exceeding 
18  feet.  It  is  not  necessary  to  prime  the 
injector  in  starting  it,  as  the  single  move- 
ment of  the  lever  is  sufficient  to  admit 


Wells'  patent,  and  consists  of  a  light  brass 
frame  containing  white  porcelain  blocks 
which  go  behind  the  gage  glass.  The 
portion  of  the  gage  glass  which  is  filled 
with  water  shows  as  a  broad  white  strip, 
while  above  the  water  it  is  simply  the 
width  of  the  hole  in  the  glass.  This  en- 
ables the  hight  of  water  to  be  seen  at 
a   glance. 


The  Richmond  Locomotive  &  Ma- 
chine Works,  Richmond,  Va.,  have  issued 
an  attractive  booklet  regarding  their 
compound,  telling  where  and  how  it  is 
used.  It  contains  much  information 
concerning  compound  locomotives,  es- 
pecially of  the  two  cylinder  type  and  has 
a  description  and  chart  of  the  valves  of 
the  Richmond  compound,  which  are  es- 
pecially valuable.  By  means  of  five  small 
leaves,  the  intercepting  and  reducing 
valves  are  clearly  shown  in  their  various 
positions. 


Graphite  Lubrication. 

"Locomotive  Engineering"  will  hold 
this  column  open  for  a  time  to  the  sub- 
ject of  graphite  lubrication. 

The  Joseph  Dixon  Crucible  Company, 
of  Jersey  City,  N.  J.,  have  for  months 
been  advocating  the  use  of  pure  flake 
graphite  for  lubricating  all  open  or  loose 
bearings.  The  Dixon  Company  do  not 
contend  that  pure  flake  graphite  will  take 
the  place  of  oil  or  grease,  but  the  Com- 
pany does  claim  that  a  very  small  por- 
tion of  pure  flake  graphite  will  largely 
increase  the  lubricating  value  of  any  oil 
or  grease  to  which  it  may  be  added. 

Some  years  ago,  in  a  series  of  tests 
made  by  Professor  R.  H.  Thurston,  the 
Professor  demonstrated  that,  under  the 
same  number  of  pounds  pressure  and 
traveling  at  the  same  rate  of  speed,  sperm 
oil  containing  a  small  amount  of  Dixon's 
Pure  Flake  Graphite  was  capable  of  per- 
forming three  times  more  work  than  the 
same  oil  without  the  graphite.  In  a  test, 
with  the  best  quality  of  lubricating  grease, 
it  was  shown  that  when  15  per  cent.,  by 
weight,  of  Dixon's  Pure  Flake  Graphite 
was  added,  the  bearings  on  the  testing 
machine  were  run  nearly  six  times  longer 
at  the  same  high  rate  of  speed.  Further- 
more, when  the  graphite  was  used  there 
was  no  cutting  and  the  bearings  were  in 
perfect  condition. 

At  a  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers,  Professor 
Albert  Kingsbury,  Durham,  N.  H.,  read 
a  paper  on  "Experiments  on  the  Friction 
of  Screws."  The  tests  were  made  by  the 
aid  of  a  specially  designed  machine  built 
at  the  New  Hampshire  College  Shops. 

The  author  did  not  consider  that  the 
tests  showed  that  any  one  of  the  metals 
developed  less  friction  than  any  of  the 
others;  but  the  tests  are  specially  interest- 
ing because  of  the  great  lessening  of  fric- 
tion by  means  of  graphite.  When  graphite 
was  added  to  heavy  machinery  oil,  the 
friction  was  a  little  less  than  one-half  of 
that  shown  where  the  oil  alone  was  used. 

In  view  of  the  splendid  results  which 
so  many  have  obtained  by  the  use  of  a 
small  portion  of  graphite  added  to  oils 
or  greases,  we  believe  that  it  will  be  in- 
teresting to  have  some  brief  discussion 
on  the  subject,  and,  as  above  stated,  this 
column  is  open  to  those  who  desire  to 
ask  questions,  and  those  who  have  used 
graphite  are  invited  to  state  their  experi- 
ences. 

So  little  of  the  commercial  graphite  in 
the  market  is  fit  for  lubricating  purposes, 
and  bearings  have  been  so  frequently 
ruined  by  the  use  of  such  graphite,  that 
experimenters  are  cautioned  to  use  care, 
and  see  that  only  pure  flake  graphite  is 
used. 
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A  hand  car  has  been  patented,  by  Win. 
N.  Rousey  of  Graybill,  Texas, 
drives  through  the  medium  of  a  huge 
spring  on  the  order  of  a  I  luck  spring. 
This  is  wound  up  by  the  operation  of  the 
handles.  We  do  not  believe  there  will 
be  an  overwhelming  demand  for  this 
type  of  car,  as  it  must  be  evident  that 
the  more  mechanism  that  is  introduced 
between  the  application  of  the  power  and 
its  use,  the  more  the  internal  friction  will 
be  and  the  more  power  will  be  required 
to  run  it.  Power  cannot  be  gained  by 
the  introduction  of  gears  and  springs, 
but  it  can  sometimes  be  saved  by  doing 
away  with  them. 

§     §     i 

"Rainbow  Packing"  is  the  name  of  an 
illustrated  catalog  recently  sent  out  by 
the  Peerless  Rubber  Manufacturing  Com- 
pany, New  York,  showing  up  the  most 
recent  improvements  they  have  made  in 
their  packing.  Those  who  are  interested 
in  steam  packing  will  find  this  pamphlet 
a  good  one  to  refer  to. 


The  Davis  &  Egan  Machine  Tool  Com- 
pany, of  Cincinnati,  O.,  have  just  received 
a  large  order  from  the  Government  for 
'athes,  shapers,  drill  presses,  etc.,  to  be 
used  on  the  United  States  dredge  boats 
in  the  Mississippi  River. 


The  value  of  one  pound  of  coal  at  dif- 
ferent epochs  in  steamship  evolution  has 
been  strikingly  stated  by  Mr.  A.  J.  Mc- 
Ginnis,  president  of  the  London  Engi- 
neering Society.  In  1840  a  pound  of  coal 
propelled  a  displacement  weight  of  0.578 
ton  8  knots;  but  the  earning  weight  was 
only  one-tenth  of  this,  as  50  per  cent,  of 
the  displacement  represented  the  machin- 
ery and  fuel,  40  per  cent,  of  the  hull,  and 
10  per  cent.,  or  0.057  tons,  the  cargo.  In 
1850,  with  iron  vessels  and  the  screw  pro- 
pellor,  a  displacement  weight  of  0.6  ton 
was  propelled  9  knots  by  the  pound  of 
coal;  but  the  proportion  of  cargo  had 
risen  to  27  per  cent.,  or  0.16  ton.  In  i860, 
with  high  boiler  pressure  and  the  surface 
condenser,  0.82  ton  displacement  was  pro- 
pelled 10  knots,  and  the  cargo  was  33  per 
cent.,  or  0.27  ton.  In  1880  the  compound 
engine  was  in  full  swing,  and  1.8  tons  dis- 
placement was  propelled  10  knots,  and 
the  cargo  was  50  per  cent.,  or  0.9  ton.  In 
1880.  in  the  freight  steamer,  2.1  tons  dis- 
placement was  propelled  10  knots,  with 
still  50  per  cent.,  or  1.05  tons  of  cargo.  In 
1895  there  were  two  classes  of  freight 
boats.  The  "tramp"  propelled  34  dis- 
placement tons  Syi  knots,  with  60  per 
cent,  or  2  tons  of  cargo.  At  the  same 
time,  the  huge  cargo  steamers  of  the 
North  Atlantic  were  driving  a  displace- 
ment of  3.14  tons  12  knots  with  55  per 
cent.,  or  1.7  tons  of  cargo.  On  the  ex- 
press passenger  steamers,  the  cargo 
weight  is  down  to  0.09  ton  per  pound  of 
coal. 


Queen    Victoria'!     1  ippeari    to 

have  sin  red  th<  hi  arta  of  1  v(  ry  mi 
of  the  British  Isles  to  testify  in  some  way 
thciradiinr.itn.il  [01  1  h<  "lil  lady,  who  has 
reigned  so  happily  for  sixty  years.  The 
tation  of  patriot)  m  displayed  by 
Mr.  F.  W.  Webb,  ol  the  London  & 
Northwestern,  ha  been  in  painting  his 
engine,  red,  white  and  blue.  We  think 
the  effect  must  have  been  very  striking, 
to  say  the  least  of  it. 

6     $     6 

"Wonderland,    '97"     is    the    attractive 
title  of  a  very  attra>  1  issued  by 

the  Northern  Pacific  Railway  and  which 
can  be  obtained  by  sending  six  cents  in 
stamps  to  Mr.  Charles  S.  Fee,  general 
passenger  agent  of  the  above  road,  at  St. 
Paul,  Minn.  The  text  is  interesting,  the 
illustrations  admirable  and  we  can"t 
imagine  a  person  who  wouldn't  get  at 
least  twelve  cents  worth  of  enjoyment 
from  its  pages,  even  if  they  never  saw  the 
places  themselves.  You  can't  double  dh 
your  investment  any  easier  than  this. 
The  chapters  on  "The  Great  Northwest," 
"The  Yellowstone  Park"  and  "The 
Heart  of  the  Olympics"  are  particularly 
fine  and  make  one  feel  that  this  much 
abused  old  earth  is  a  pretty  good  place 
to  be  in  after  all. 


The  department  of  mechanical  en- 
gineering of  the  University  of  Minnesota, 
appears  to  be  making  a  specialty  of  train- 
ing for  railroad  engineering  under  the 
charge  of  Prof.  H.  Wade  Hibbard.  We 
have  received  a  circular,  containing  par- 
ticulars of  their  line  of  instruction,  which 
will  be  of  much  interest  to  those  who 
have  any  idea  of  obtaining  instruction  in 
railway  mechanical  engineering.  Per- 
sons interested  can  obtain  copies  of  the 
circular  by  applying  to  Prof.  Hibbard, 
University  of  Minnesota.  Minneapolis, 
Minn. 


Whenever  the  Queen  has  journeyed 
through  France,  during  the  past  ten  years, 
to  take  up  her  temporary  home  by  the 
shores  of  the  Mediterranean,  her  safety 
upon  the  French  lines  has  been  entrusted 
mainly  to  M.  Chardon.  the  capable  chief 
traffic  manager  of  the  Chemin  de  Fer  de 
l'Ouest.  He  takes  charge  of  the  Royal 
train  at  Cherbourg,  and  remains  at  his 
post  until  Nice  is  reached.  M.  Chardon 
has  the  reputation  of  being  a  severe  dis- 
ciplinarian. Passing  through  a  little 
station  in  Brittany  some  time  ago,  by  a 
night  train,  he  gave  the  porter  in  charge 
a  regular  "wigging"  for  not  calling  out 
the  name  of  the  place  distinctly.  The 
man.  having  no  knowledge  of  the  fact  that 
he  was  addressing  his  official  chiei,  re- 
plied, "You  can't  expect  to  get  tenors  for 
twenty  francs  a  week."  It  is  to  the  credit 
of  M.  Chardon  that  the  retort  was  ac- 
cepted in  good  part. 
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WHAT    YOU    WANT   TO    KNOW. 

Questions  and  Answers. 

Correspondents  wishing  to  have  Ques- 
tions answered  in  these  columns  should 
send  in  their  names  and  addresses,  not 
for  publication,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(48)  R.  J.  B.,  Chicago,  111.,  writes: 

We  have  some  engines  that  give  a  great 
deal  of  trouble  with  hot  boxes,  the  weight 
on  journals  being  excessive.  I  have  been 
told  that  bearings  made  of  "tinite"  are 
noted  for  running  cool  under  heavy  loads. 
Can  you  give  me  a  recipe  for  the  mixture 
or  tell  where  the  alloy  is  made?  A. — We 
never  heard  of  the  alloy  mentioned,  but 
presume  it  is  a  mixture  of  tin  and 
copper. 

(49)  F.  Y.  L.,  Utrecht,  Holland,  writes: 
Being  a  subscriber  to  your  paper,  I  beg 

to  ask  you  to  give  in  your  paper  the  cir- 
cumferential velocity  of  the  parts  to  be 
rolled,  and  that  of  the  roller  referred  to 
in  your  editorial  on  page  311,  entitled 
"Rolled  finish  on  cylindrical  surfaces." 
A. — The  speed  for  rolling  as  practiced  by 
many  is  about  20  feet  per  minute,  but  it 
may  be  increased  to  30  or  more  without 
injury  to  the  roller  which  is  about  1^4 
inches  wide  by  3  inches  in  diameter.  2. 
What  is  the  address  of  the  "Locomotive 
Firemens  Magazine,"  what  are  its  terms, 
and  is  it  a  monthly  or  weekly  paper? 
A. — It  is  a  monthly,  published  at  Terre 
Haute,  Ind.,  at  one  dollar  per  year. 

(50)  W.  A.  T.,  El  Dorado,  Kan.,  writes: 
I  am  running  an  engine,  Grant  pattern, 

16  x  24  cylinders.  This  engine  carries 
water  very  badly,  while  others  of  the 
same  class  do  not.  I  run  this  engine 
several  years  ago  when  it  had  a  double- 
dome,  and  at  that  time  she  carried  water 
all  right.  The  front  dome  has  since  been 
removed  and  the  engine  is  now  the  most 
troublesome  about  raising  water  that  I 
ever  run.  Every  engineer  that  has 
handled  the  engine  complains  about  its 
raising  water.  What  would  you  suggest 
as  the  reason  for  this  behavior?  A. — The 
engine  probably  has  a  straight  boiler  and 
one  so  small  as  to  have  insufficient  steam 
room.  If  this  is  the  case  the  simplest 
remedy  will  be  to  replace  the  removed 
dome  and  have  the  benefit  of  its-  volume 
for  steam  storage. 

(51)  M.  B.  P.,  Rockwood,  Tenn., 
asks: 

Is  it  advisable  to  use  a  2^2  inch  pop 
valve,  bushed  down  to  2  inches  on  a  nar- 
row-gage locomotive  having  12  x  18  inch 
cylinders?  If  not,  why?  A. — It  is  not 
possible  to  answer  the  question  asked  be- 
cause of  a  lack  of  essential  particulars, 
among  which  the  quantity  of  water  evap- 
orated in  a  given  time  is  the  important 
item.  The  size  of  cylinder  has  no  bearing 
in  the  case.  Mr.  Frank  Hemenway,  one 
of  the  best  practical  authorities  on  the 
subject  of  pop  valves,  gives  a  formula  for 


determining  the  area  of  safety  valves  in 
the  "American  Machinist,"  of  March 
1 1  th,  in  which  the  maximum  amount  of 
coal  consumed  per  hour  on  each  square 
foot  of  grate  is  taken  as  the  controlling 
element.  The  United  States  supervisors 
allow  an  area  of  1  square  inch  of  the 
valve  to  3  square  feet  of  grate  surface,  in 
the  case  of  spring  loaded  valves. 

(52)  Subscriber,  Cloverport,  Ky.,  writes: 
Will  you  kindly  inform  me  about  what 

power  would  have  to  be  exerted  on  the 
periphery  of  a  26-inch  engine-truck  wheel, 
to  turn  the  same  on  the  axle;  the  wheel 
being  bored  out  straight,  with  a  wheel 
seat  7  inches  long  and  5  inches  diameter, 
put  on  under  hydraulic  pressure  which 
gradually  increases  until,  when  the  wheel 
is  in  its  proper  place  the  gage  shows  35 
tons  pressure.  A. — It  is  well-known 
that  the  force  required  to  start  a  wheel 
from  its  seat  after  being  pressed  on  ex- 
ceeds the  force  by  which  the  wheel  was 
put  to  place,  but  just  what  the  amount  of 
the  increase  should  be  is  not  known.  An 
approximation  to  the  force  can  be  had 
by  equating  the  force  which  acts  on  a 
lever  arm  13  inches  long,  to  the  resistance 
70,000  pounds,  acting  on  a  lever  arm  2.5 
inches  long.  Putting  R  for  resistance 
and  P  for  force,  we  have:  2.5  R  =  13  P, 

and  P  =   70,000  X  2.5    _  ^^  poUnds  at 

13 
the  periphery  of  the  wheel  to  overcome 
the  resistance  of  70,000  pounds  on  the 
wheel  fit.  This  will  place  the  force  and 
resistance  in  equilibrium  by  figures,  but 
as  stated  above  the  force  required  must  be 
greater  than  this  to  effect  movement  of 
the  wheel. 

(53)  McD.,  Waycross,  Ga.,  writes: 
Will   you   please    inform    me    through 

your  paper  whether  or  not  a  parallel  rod 
pounds  or  knocks?  This  question  has 
been  raised  several  times,  and  nearly  all 
engineers  here  claim  that  a  parallel  rod 
will  pound,  while  all  machinists  say  that 
it  will  not.  I  claim  that  a  parallel  rod 
cannot  pound,  no  matter  how  much  larger 
the  brasses  or  bushings  may  be  than  the 
pin.  A. — When  the  peculiar  conditions 
of  service  of  a  side  rod  are  considered, 
it  will  be  seen  that  it  is  impossible  to 
have  the  brass  fit  the  pin  without  impos- 
ing stresses  that  must  be  avoided.  Un- 
equal diameter  of  tires  due  to  wear,  low 
joints  in  the  track,  also  pins  out  of  tram, 
make  it  very  necessary  that  side  rod 
brasses  be  larger  than  the  pins.  While  a 
pound  always  implies  looseness  of  fit,  or 
lost  motion,  it  does  not  necessarily  fol- 
low that  it  exists  in  properly  fitted  side 
rods,  and  while  there  is  a  well  defined 
rattle  on  rods  loosely  fitted  up,  owing  to 
their  lateral  motion  on  the  pins,  it  must 
not  be  confounded  with  a  pound.  There 
can  be  no  pound  in  side  rods  when  put 
up  right  and  the  pins  are  in  tram.  See 
Sinclair's  "Engine  Running  and  Manage- 
ment." 


Paint  for  trucks 

And  for  all  metal  work  con- 
nected with  cars  must  suc- 
cessfully withstand  the  actions 
of  acids,  alkalies,  coal  gas, 
steam,  oil,  grease,  brine,  etc. 

P  $f  B  Preservative  Paint 

WILL  FILL  THESE 
REQUIREMENTS. 

It  contains  no  coal  tar  or  oil 

and  will  not  dry  out,  chip  or 

peel. 

P  &  B  Paint  will  keep  floors 

of  cars  clean,  sweet  and  dry. 


Che  Standard  Paint  Co. 

81-83  John  Street, 
New  York. 

Chicago  Office:    189  Fifth  Avenue. 


Write  for  Further  Particulars. 

A 

STRONG 

FAMILY. 

BROTHERHOOD 

Pants, 

Overalls, 

Jumpers 

stand  by  you.  Buttons  don't  come  off — 
seams  don't  rip ;  act  just  as  first-class 
clothes  should. 

Pants,  $4.00. 

Custom-made,  all  wool  —  fit  well — wear 
well,  what  more  can  you  ask?  They  are 
guaranteed  in  every  respect,  and  we  don't 
believe  you  can  duplicate  them  anywhere 
for  that  price. 
Al  IP  OVERALLS  you  know,  when 

V/UI\  JUMPERS  >'ou  need  more 

don't  forget  who  makes  the  best.  Patent 
watch  pocket,  we  now  use,  keeps  your 
watch  where  it  belongs. 

Send  for  samples  of  cloth,  measure  blank 
and  tape — they're  free. 

H.  S.  PETERS,  Dover,  N.J. 


LOCOMOTIVE    ENGINEERING. 


585 


k-avav^^avtv'WavavavavSV^I 


Reducing  Valve. 


*  The  MASON 


FOR  SIEAM  AND  AIR. 


Has  features  which    make  it   superior 
to  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 


OO' 


90% 


-r»o 


of    the    American    Railways. 

Adopted   by  the  Government  Railways  of 
France  and  Belgium  and  the  Leading 

English  Railways. 
-  .   .     SENT    ON    TRIAL     .  .   . 

m  vsi  FACTORED  HY 

THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS., 


IS.,  U.S.A.  f> 


THE  DRAKE  &  WIERS  CO. 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


50,000  Cars 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 
and  has  stood  the  test 
of  15  years'  use  without 
a  failure.  It  is  the  ONLY  GENUINE  ASPH4LT 
CAR  ROOFING  IN  THE  MARKET.  4****4* 

3-PLY  PLASTIC  CAR  ROOFING, 

THE  BEST  IN  THE  MARKET. 

SK  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALSO 

Open    Pop   Valves 
and  Gages. 

Tn?  ASHTON  VALVE  CO. 

271  Franklin  Street,  Boston,  Mass. 


Savogran 

For  Clean  Cleaning. 
INDIA   ALKALI   WORKS,  BOSTON. 

World's  F.ir  M.d.l,  1893.     Pdvpr   18S7.     Brorw.  1878. 


HENRY    F.    NOYES, 

Solicitor  of  Patents  and  Mechanical  Engineer, 

56  liberty  Street,  NEW  YORK. 

r~  'Cootm  of  Instruction  In  Patent  Office  Practice,  for  Inventors  and 
Draflasien,  by  Corespondanc*.     Send  for  Partli  ulars. 

Our  catalogue  S.  Is  sent 
free  for  the  asking.  It  lists 
books  pertaining  to  all  the 
sciences.  A  copy  should  be 
had  for  ready  reference  by 
those  desiring  electrical, 
medical,  engineering,  scien- 
tific, mining  and  technical  books,  which  we  sell  to 
everybody  at  wholesale  prices. 

Montgomery  Ward  &.  Co.f  Chicago. 


The  Sargeant  Company,  675  (>l«l 
Colony      Building,     1  send     us 

Bevei  al  fai  simih  oi  l<  ttei  recei  1 
parties  using  their  steel  castings.  Among 
them  arc  letters  from  tl"-  <iates  Iron 
Works  and  Fraser  &  Chalmers,  both  of 
Chicago,  who  speak  very  highly  of  the 
uniform  good  quality  and  strength  of  the 
castings  used. 

i     $     i 

The  Boston  &  Maine  people  have  re- 
cently  issued  an  excursion  book,  winch 
gives  a  great  deal  of  information  that  will 
be  of  interest  to  tourists  and  people  look- 
ing for  a  location  where  they  can  spend 
the  summer  holidays.  Anyone  interested 
in  finding  out  good  summer  resorts  ought 
to  apply  to  the  general  passenger  depart- 
ment of  the  Boston  &  Maine  for  this  pub- 
lication. 

d     i    § 

The  Davis  &  Egan  Machine  Tool  Com- 
pany, of  Cincinnati,  O.,  have  just  secured 
an  order  from  the  Indianapolis  Engine 
Company,  of  Indianapolis,  Ind..  for  an 
equipment  of  machine  tools.  They  are 
just  completing  their  buildings,  and  will 
manufacture  a  line  of  stationary  en- 
nines. 


If  any  of  our  readers  has  a  bound 
volume  of  "Locomotive  Engineering"  for 
1895,  which  he  is  willing  to  sell  he  will 
receive  five  dollars  for  it  from  Mr.  H. 
W.  English,  master  mechanic,  Birming- 
ham  Ry.,    Birmingham,   Ala. 


Scientific 
Books 


A  series  of  scientific  tests  were  re- 
cently made  by  the  Erwin  condensing 
steam  ram  by  Mr.  Jacob  Cloos,  the  well- 
known  mechanical  engineer,  of  Mil- 
waukee, Wis.  In  the  report  made,  Mr. 
Cloos  says:  "The  relative  efficiency  of  the 
pumping  engines  tested,  was  determined 
by  the  quantity  of  water  evaporated  for 
steam,  in  raising  a  certain  number  of 
pounds  of  water  to  a  given  hight.  Both 
the  water  elevated  and  the  water  evapo- 
rated were  carefully  weighed  and  the 
results  were  as  follows,  comparing  the 
duty  of  the  Erwin  condensing  steam  ram 
with  the  theoretical  horse  power  as  a 
basis  of  calculation,  the  test  demon- 
strates that  the  ram  will  perform  more 
than  double  the  duty  of  any  other  con- 
trivance known  to  me."  This  is  certainly 
a  most  remarkable  report,  and  indicates 
that  the  Erwin  condensing  steam  ram  has 
a  great  future  before  it. 

$  $  § 

The  Buffalo  Forge  Co.  are  receiving  a 
good  many  orders  for  their  jet  blower, 
to  be  used  in  connection  with  the  forced 
draft  necessary  to  burn  anthracite  culm. 
They  recently  finished  a  force  draft  plant 
for  the  YVilliamsport  Steam  Co.,  which  is 
giving  great  satisfaction.  The  company 
writing  about  it  says:  "It  has  proved  it- 


0  us  to  be  a  great  saver  in  fuel  ex- 
pense, and  we  would  cheerfully  speak  well 
for  the  system  to  anyone  making  an  in- 
quiry." 


In  a  suit  brought  by  the  Link  Belt  En- 
gineering  Company,  of  Philadelphia, 
against  Mr.  Jas.  H.  Mitchell  for  infringe- 
ment of  the  Dodge  patent,  the  Court  of 
Appeals  has  decided  that  the  patent  was 
infringed.  In  the  decision,  the  comment 
is  made  that  the  patent  was  novel  in 
character  and  disclosed  an  invention  of 
very  decided  merit,  and  was  a  substantial 
advance  over  mechanical  constructions 
hitherto  used  in  the  arts  to  which  it  ap- 
pertained. 


The  Pneumatic  Engineering  Co.,  Inc., 
100  Broadway,  N.  Y.,  send  us  a  neat 
pamphlet  describing  and  illustrating  their 
pneumatic  pumping  systems,  which  are 
meeting  with  good  success  in  many 
places.  One  of  their  systems  is  the  novel 
but  effective  Halsey  pump,  which  forces 
the  water  by  direct  pressure. 


The  Boston  Belting  Co.  have  recently 
issued  an  illustrated  catalog,  showing 
their  rubber  mat  and  matting.  It  is  got 
out  in  very  attractive  form,  and  is  well 
worthy  of  using  as  a  reference  for  those 
interested  in  this  subject. 

i     $     $ 

There  is  said  to  be  "No  fool  like  an  old 
fool."  There  is  an  "old  fool"  in  this  office 
who  has  taken  to  bicycle  riding,  and  any- 
thing that  will  help  to  accelerate  his 
speed  is  particularly  welcome.  For  some 
time  he  has  been  laboring  under  the  cha- 
grin that  a  neighbor  could  outcoast  him  on 
certain  hills  near  the  Orange  Mountains. 
He  lately  received  a  notice  from  the  Jos. 
Dixon  Crucible  Co.,  of  Jersey  City,  that 
they  had  put  on  the  market  a  substance 
called  graphitoleo.  which  was  the  best 
kind  of  lubricant  for  chains  and  sprockets 
of  bicycles.  He  sent  for  a  specimen  of  the 
stuff  without  delay,  and  lost  no  time  in 
giving  it  a  practical  test  against  his  rival. 
He  is  now  happy  and  swears  by  graphi- 
toleo. 


An  exhibit  which  attracted  much  atten- 
tion at  the  late  mechanical  conventions 
was  that  of  the  Houston  pneumatic  track- 
sander.  We  are  informed  by  the  Western 
Railway  Equipment  Company,  of  St. 
Louis,  which  handles  this  device,  that  it 
is  making  rapid  progress  into  the  favor 
of  railroad  men,  and  that  orders  for  it 
are  coming  in  very'  rapidly.  A  highly 
convenient  feature  of  this  sander  is  that 
it  is  operated  by  one  valve  for  both  front 
and  back  sand  pipes.  It  can  be  ap- 
plied to  any  sand-box  at  very  small 
expense. 
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French,  A.,  Spring  Co cover 

Galena  Oil  Works,  Ltd 507 

Glenn  Valve  Manufactory 58y 

Gould  Coupler  Co ]   5,,", 

Gould  Packing  Co 593 

Gould  &  Eberhnrdt '. Cover 

Griffin  &  Winters 588 

Hammett,  M.  C '.'.'.'.'.'.'.Cover 

Harrington  &  King  Perforating  Co Cover 

Hendrlck  Mfg.  Co 51)1 

Hoffman,  Geo.  W Cover 

India  Alkali  Works 585 

Ingersoll-Sergeant  Drill  Co 590 

International  Correspondence  Schools 581 

Jenkins  Bros Cover 

Jones.  B.  M..  &  Co ..'.'.     593 

Jones  &  Lamson  Machine  Co 58B 

Keasbey  &  Mattison  Co 580 

Knight,  O .......  50:j 

Latrobe  Steel  Co 593 

Leach,  H.  L. 59] 

Leonard  &  Ellis Cover 

Lima  Locomotive  and  Machine  Co 605 

Link  Belt  Engineering  Co 605 

Long  &  Allstatter  Co 592 

Lunkenheimer  Co.,  The 507 

Manning,  Maxwell  &  Moore 506 

Mason  Regulator  Co 585 

McConway  &  Torlev  Co 608 

McKee,  Fuller  &  Co Cover 

Meeker,    S.    J 60*> 

Montgomery  Ward  &  Co ......]   585 

Moore,  F 605 

Moran  Flexible  Steam  Joint  Co '..Cover 

Morse  Twist  Drill  &  Machine  Co 60B 

Munn  &  Co 605 

Nathan  Mfg.  Co 593 

National  Machinery  Co ,r,s7 

National  Malleable  Castings  Co 602 

Newton  Mch.  Tool  Works 593 

N.  Y.  Belting  &  Packing  Co..  Ltd 599 

Nicholson  File  Co Cover 

Nickel  Plate  Railroad 594 

Nlles  Tool  Works Cover 


Pace. 

Xmw.ilk    I  > ,  hi   Works  C 501 

Noyes,  Henry  F r>sr> 

Olney.  G.  H 586 

Page  woven  wire  Fence  Co 596 

I 'an, 'nasi  Ventilator  Co Cover 

Pedrlck  &  Ayer  Co 601 

Peerless  Kuliber  Mfg.  Co 601 

Ivi.ts.  H.  S 584 

Pittsburg  Loco.   Works tio" 

Pond  Machine  Tool  Co •r>'.""> 

Pope  Mfg.  Co 597 

Porter.  11.  K..  &  Co 605 

Power  Publishing  Co ">'.n 

Pratt  &  Whitney  Co 592 

Prosser.  Thos.,  ,V-  Son 606 

Purdue  University 588 

Q.  ,\  C.  Co Cover  and  583 

Ramapo  Iron  Works 598 

Ramapo  \\'ln-,-i  \-  Foundry  <'>• 598 

Kami  Drill  Co 590 

Reeves,  Paul  s 602 

Richmond  Loco,  and  Machine  Works 607 

Rogers  Locomotive  Co 606 

Ross  Valve  Co Cover 

Sackmann,  F.  A Cover 

Safety  Car  Heating  and  Lighting  Co 598 

Sams  Automatic  Coupler  Co 603 

Sargent  Co not 

Saunders',  D.,  Sons Cover 

Schenectady  Loco.  Works 606 

Sellers.  William.  &  Co.,  Ine 587 

Sherburne  &  Co 598 

Shoenberger  Steel  Co 587 

Signal  Oil   Works,  Ltd Covet 

Smlllie  Coupler  .^  Mfg.  Co 601 

Standard  I  ionpler  Co 9tl 

Standard   Paint  Co 58J 

Standard  Steel  Works 592 

Star  Brass  Mfg.  Co 599 

Steel  Tired  Wheel  Co 58S 

Stow  Flexible  Shaft  Co 504 

Tabor  Mfg.  Co 588 

Trojan  Car  Coupler  Co Cover 

Tvler  Tube  and  Pipe  Co 601 

United  States  Metallic  Packing  Co 500 

Utica  Steam  Gage  Co 594 

Waltke,  Wm 578 

Watson-Stlllman  Co Cover 

Western   Railway  Equipment  Co 590 

West  in  git  o  use  Air-Brake  Co 600 

Westinghouse  Electric  and  Mfg.  Co Cover 

Whitney,   Baxter  D 591 

Whittlesey,  Geo.  P Cover 

Williams.  White  &  Co 587 

Wood,  R.  D.,  &  Co 586 


PURDUE   UNIVERSITY,     ^T 

(  Mechanical  Engineering, 
Courses  in  -    Electrical  Engineering, 
I  Civil  Engineering. 

Special  attention  given  to  work  in  railway  en- 
gineering and  management,  and  to  locomotive 
te-ting.  In  all  department  there  are  extensive 
and  well-equipped  laboratories.  Catalogue  tent 
on  app  ication. 


Il,e  flcme  fioist  Co. 


MAKE 

AIR  HOISTS 

Of  capacities  from  500  lbs. 
to  5  tons,  equipping  them 
with  the  Acme  Valve  fcy 
means  of  which  the  speed 
of  lifting  may  be  regulated, 
and  only  enough  air  be 
admitted  to  the  cylinder  to 
lift  the  load,  whether  it  be 
the  unloaded  piston  or  the 
full  capacity  of  the  hoist. 

Address  communica- 
tions regarding  air 
hoists  or  valves  to 


_imACME 

HOIST  CO. 

69  Maybury  Avenue,       -       DETROIT,  MICH. 


A  Competent  Mechanical  Engineer 
and  Draughtsman 

134)  with  14  years'  experience  in  Railway  Motive 
Powerand  Rolling  Stock  work,  desires  a  position. 
Besl    of   references.    Refers  also  to   Mr.   Angus 
Sinclair,  Editor  Locomotive  Engineering. 
Address  "CHICAGO," 

Care  of  Locomotive  Engineering. 


•  Model  Locomotives.      Complete  cast- 

00  ings  for  latest  design  express  locomotive 

f^|  N.  Y.  Central  Standard,   just  out  of 

^f)  Schenectady- shops.   High  Saddles.  Big 

3  Drivers.      Three  sizes.     4c  in  stamps 

0>  for  catalog.        GEO.  H.  OLNEY, 
£  163  Herkimer  St.,  Brooklyn,  N.  Y. 


Founded  by  M*thbw  Cabby,  1785. 


HENRY  CAREY  BAIRD  &  CO. 

Un^ustrtal  ^ublisbers,  ."Koch  sellers, 

an&  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

tW  Our  New  and  Revised  Catalogue  of  Practical  and  Scientific 
Books,  91  paces,  8vo.,  and  oar  other  Catalngut-a  and  Circulars,  the 
Whole  covering  every  branch  of  Science  applied  to  the  Arta,  sell! 
free  and  free  of  p"*t*ee  to  any  one  in  any  part  of  the  world  wh« 
will  furnish  his  address. 


The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  2  in. 
diameter  by  »'4  in.  long. 


Jones  &  Lamson  Machine  Co. 

Springfield,  Vt  ,  I.  S.  A. 

Representative  for  Germany,  Switzerland,  Austria-Hungary,  Russia, 
Holland  and  Belfr'um  :  M.  KOYE.MANN,  Chariot  ten  strawe,  112, 
Duaaeldorf,  Germany. 

EnjIaU:  HENRY  KELLKY  h  CO.,  26  Pall  Mall,  Manchester. 


Hydraulic 

Riveters — Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
„d  Accumulators. 

Matthews'   Fire  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 
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Williams,  White  &  Company, 

Moline,  III.,  li.  S.  A. 

»  ■ 

Makers    off    Justice    Hammers,    Automatic    Coal 
Chutes  for  Coaling  locomotives,  Bulldozers,  Drop 
*  *  Hammers,  Steam  Hammers,  Punches  and  Shears, 

Eyebolt  Machines,  laper  Rolling  Machines. 


wtm  QmJwij». 


PHILADELPHIA,  PA. 


Labor-Saving  Tools 


For  Locomotive 
Shops.  »■«■.-»- — 

CRANES. 


Cylinder  Rorlnj;  Machine 


._y^_        Tnoi  Grinders, 

\        Vs     Boring  and    litrning 

*    Driving  Wheel  Lathes, 
i  ,  ,/,,  ,,l.ll,n  Izonial  hrill 

Presses, 
Locomotive  Tarn-Tables, 
Mulhm  Machines, 
Steam  Hammers, 
Axle  Lathes. 

CRANES. 


Injectors  for  Locomotives. 


Locomotive 

BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


Plates  up  to  118  inches  in  width. 


SHOENBERGER  STEEL  CO 


PITTSBURGH,  PA. 


BOLT,  NUT 

and  SPECIAL  MACHINERY. 


Complete  Outfits  of  this  Class  of  Tools  for 

R.  R.,  Car  and  Locomotive  Shops  a  Specialty. 

Send  for  Illustrated  Catalogue  '  B.' 


The  National   Machinery  Co., 

TIFFIN,  O.,  U.  S.  A. 


Buyers'   Finding   List. 


AIR  BRAKE  HOSE. 

Boston  Belting  '  0     P.oston.  Mass. 

N.  Y.  Belting  &  racking  Co..  New  York. 

AIR  BRAKES. 

Westingbonsc  Air  Brake  Co.,  Pittsburg,  Pa. 
AIR  COMPRESSORS. 

Clayton  Air  Compressor  Works.  New  York. 
Ingertoll  Sergeant  Drill  Co..  N.  V.  City. 

Norw.Uk  Iron  Work*  Co..  -  oulh  Norwalk,  Ct. 
I'.   In    i  \  Ay,  ,  i  o.    I'biladelphia.  1'a. 
Rand  Drill  Co.,  New  York. 

AIR  LIFT  PUMPS. 

ion  Air  Compressor  Works.  New  York. 

AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works. Philadelphia. Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulatoi  I  o  .  Boston,  Mass. 
ARCH  BARS 

Cambria  Iron  Co..  Philadelphia.  Pa. 

ASBESTOS. 

Carey  Mix  Co..  Philip.  Lockland.  O. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 

BALANCED  SLIDE  VALVES 


San  Francisco,  Cal. 
Y. 


Am.  Bal.  Slide  Yalve  Co. 
M.  C.  Hammett.  Troy.  N. 

BEARING  METAL. 

Ajax  Metal  Co..  Philadelphia.  Pa. 
Paul  S.  Reeves.  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co..  Philadelphia.  Pa.; 
BELTING. 

Peerless  Rubber  Mfg.  Co..  New  York. 

BENDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamiltou,  O. 

BICYCLES. 

K,     Pope  Mfg.  Co  .  Hartford,  Ccnn. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co  .  Pittsburg,  Pa. 

BOILER  COVERINGS. 

Carev  Mfg.  Co..  Philip.  Lockland.  O. 
Keasbey  e£  Mattison  Co  ,  Ambler.  Pa. 

BOILERS. 

Brooks  Locomotive  Works.  Dunkirk.  N.  Y. 
Cooke  Locomotive  &  Machine  Co..  Paterson, 

N.J. 
Pittsburg  Locomotive  Works.  Pit'sburg.  Pa. 
Richmond  Loco.  &  Mach.Wks.  Richmond. Ya. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia.  Pa. 
Tvler  Tube  &  Pipe  Co  .  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland,  O. 
Manning.  Maxwell  &  Moore.  New  York. 
National  Machinery  Co.,  Tiffin.  O. 

BOOKS. 

American  tndustrial  Pub.  Co..  Bridgeport.  Ct. 

Audel  &  Co..  New  York. 

Griffin  &  'Winters,  Chicago.  111. 

H.  C.  Baird  &  Co.    Philadelphia.  Pa 

Montgomerv.  Ward  A  Co..  Chicago.  III. 

BORING  MACHINES. 

Manning.  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. , 

BRAKE  ADJUSTERS 

Q.  &  C.  Co..  Chicago.  111. 

BRAKE  SHOES 

Ramapo  Iron  Works.  Hillburn.  N.  Y. 
The  Sargent  Co..  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Meial  Co.,  Inc..  Philadelphia.  Pa. 
Paul  S.  Reeves.  Philadelphia.  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Courier  Co..  Buffalo.  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co..  Moline.  111. 
CARS. 

J.  G    Brill  Co  .  Philadelphia.  Pa. 

Lima  Locomotive  &  Machine  Co..  Lima.  O. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo.  N".  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConwav  &  Torlev  Co..  Pittsbure.  Pa. 
National  Malleable  Castings  Co.,  Chicae-o.  111. 
Sams  Automatic  Coupler  Co..  Denver.  Col. 
Smillie  Coupler  &  Mfg.  Co.,  Newark.  N.  J. 
Standard  Coupler  Co.,  New  Y'ork. 
Trojan  Car  Coupler  Co..  Troy.  N.  Y. 

(Continued  en  fage  j: 


588 


LOCOMOTIVE    ENGINEERING. 


BUYERS'  FINDING   USI-Contfiued. 

CAR  DOOR  FASTENERS. 

Nati.Mi.il  Malleable  Castings  Co.,  Chicago,  111. 
CAR  FORGINGS. 

Dickson  Mfg.  Co.,  Scran  ton.  Pa. 

CARS,  FREIGHT. 

Allison  Mfg.  Co.,  Philadelphia,  Pa, 

CAR  HEATING. 

William  C.  Baker.  New  York. 

SafetyCar  Heating*  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE. 

M,  V.  Belting  &  Packing  Co.,  New  York. 

CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Drake  &  Weirs.  Cleveland.  O. 
Standard  Paint  Co..  New  York. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicaro, 

111. 
M.  C.  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Ramapo  Wheel  &  Foun<1rv  Co..  Ramapo.  N.  Y. 
Standard  Steel  Works.  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning,  Maxwell  it  Moore,  New  York. 

CASTINGS,  STEEL. 

Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Sargent  Co.,  Chicago,  111. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago.  111. 

CHANNELERS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

Crosby   Steam  Gage  &   Valve    Co.,   Boston 
Mass. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co.,  Philadelphia,  Pa. 

COMPRESSED  AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

CONVEYORS. 

Link  Belt  Engineering  Co.,  Philadelphia,  Pa. 

CUTTING-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach.  Tool  Works,  Philadelphia,  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore.  New  York. 
Wm.  Sellers  &  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia.  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 

CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co  ,  Bridgeport,  Conn. 

CYLINDER    BORING    AND    FACING 
MACHINES. 

Pedrick  &,  Aver  Co..  Philadelphia.  Pa. 

DRILLING  MACHINES 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 
Manning.  Maxwell  &  Moore.  New  York. 
NilesTool  Works  Co..  Hamilton.  O. 

DROP  HAMMERS. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 

WestinghouseElec.  &  Mfg.  Co..  Pittsburg.  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia.Pa 

FILES  AND  RASPS. 

Nicholson  File  Co.,  Providence,  R.  I. 

FLANGES. 

Latrobe  Steel  Co  ,  Philadelphia,  Pa. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

FLEXIBLE  JOINT.— STEAM,  AIR  AND 
LIQUID. 

Moran  Fie xible  Steam  Joint  Co.,Louisville,Ky. 

FLUES,  IRON. 

Tvler  Tube  &  Pipe  Co  ,  Washington.  Pa. 

FORGES. 

The  Bradley  Co.,  Syracuse.  N.  Y. 

FORGINGS. 

Bethlehem  Iron  Co.,  So.  Bethlehem.  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Richmond  Loco.  &  Mch.  Wks..  Richmond.  Va 

(Continued  on  page  58Q.) 


I_  nn  THIS  IS  THE  BOOK. 

I     Dn;n  +  nr»     For    MACHINISTS   and 
,UUU  Pointers      engineers. 

By  Chas  McShane.  Practical  Machinist;  J.  P. 
Hike,  Member  Dlv.  3T.  B.  of  L.  E.,  and  J.  tl.  A 
Meter,  M.  E.  Treating  upon  Air-Brake.  Break 
Downs,  Blows  and  Pound  s.  Link  and  A'  alve  Mot  ions, 
Locomotive  Valve  Setting.  Testins:  Plant,  Indioator 
Ira.  lice.  Compound  Engines.  Injectors,  Lubrica- 
tors etc.,  etc. 

342  Pages.  1 87  Illustrations.  5f-,  x  8.  Cloth,  $  I. BO. 


AGENTS  WANTED.  Send  for  terms.  20,000  sold 
In  six  months.  Will  be  sent  prepaid  to  any  address 
upon  receipt  of  price. 

GRIFFIN    &    WINTERS,     Publishers, 
171  La  Salle  Street,  CHICAGO. 


foundry 
Moulding  Machines. 

Stripping  Plate  Machines, 
Portable  Air-Power  Machines, 

using  Wood  or  Metal 

Split  Patterns  without  Stripping 

Plates. 

Write  for  information. 

The  Tabor  Manufacturing  Co. 

Elizabeth,  N.J. 


THE  STEEL  TIRED  WHEEL  GO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD     SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE    SOLICITED. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS ~ 

NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Power. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR     CATALOC. 


THE   ARMSTRONG   MFG.   CO. 


No.  3  Machine. 


BRIDGEPORT,  CONN., 

104    IK.  Knowlton  St. 


NEW  YORK, 

139  Centre  St. 


J.G.  BRILL  Company... 

CarandTruck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT   in   Passenger   Car   Trucks   made 

IN  25  YEARS. 


TAKES  .  .  . 

Curves  Easier 
Than  Any  Truck 
Ever  Built. 

We   are   making  strong   assertions   in   regard   to   these   Trucks,  but   we   find 
THEIR  PERFORMANCE  JUSTIFIES  OIR  STATEMENTS. 
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ACME 


Machi 


nery 


Co. 


CLEVELAND,  0. 


MANUFACTURERS  III 
ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AND 
DOIJBIE  AUTO- 
MATIC BOLT  CUT- 
TERS, cutting  from 
1-8  in.  to  6  in.  di.tm. 
ALSO  STPARAir 
ill  aiis  ami  mi  s. 


THE  BETHLEHEM  IRON  CO. 

Works  and  Principal  Office:   SOUTH  BETHLEHEM,  PENN. 

PLATES 

For  All  Purposes.      Made  from   HIGH-GRADE   OPEN 
HEARTH  STEEL. 


NEW  YORK  OFEICE,  100  Broadway. 

PHILADELPHIA  OFFICE,  421  Chestnut  Street. 

CHICAGO  OFFICE,  Marquette  Building. 

RICHARD    DUDGEON,  24  and  26  Colombia  St,  New  York. 

Maker  and  Patentee  of  /£^$S\  p^"Ja£k?  ?SILPrf98ln8.  °?  Crank 

Improved  Hydraulic 
JACKS, 


r  Car-Wheels  made  to  order. 
Communications  by   letter  wlU 
receive  prompt  attention. 


YOKE 


Punches,  Boiler  Tube  Expanders  and  Direct  Acting  Steam  Hammers. 


MOMS   S34-S.3 5 - C 3  «  «&V4  DhOCK  BiOC.  C-  /  LL— 


In  use  on  245  railroads  in  the  United  States  and  every 
railroad  in  Europe. 

Sent  on   10  days'  trial,  subject  to  approval. 

Guaranteed  for  one  year  against  repairs. 

The  Glenn  Valve. 


Glenn's  Patent  Balanced 
Three  and  Four-Way  Valves. 


Glenn's  Patent  Stop 
or  Throttle  Valves. 


QUICK  ACTING       DLRABIE.      SIMPIE  CONSTRUCTION.      ADAPTED  TO 
ALL  PRESSURES.     (OR  LOCOMOTIVES,  ROLLING  MILLS,  ETC. 

ADDRESS    FOR    PARTICULARS, 

Glenn  Valve  Manufactory,  92  Si™..5^"'- 


BUYERS'  FINDING  LIST  -Continued. 

GAGES. 

1  live    Co.,  Boston, 

MubU. 

GEAR  CUTTERS. 

i  /i  Kberhar.lt.  Newark.  N.  J. 
GRAPHITE. 

Job  Dixon  Crucible  Co.,  Jeriey  City,  N.  J. 
HAMMERS. 

Hi. I'll. n  '  0., The.  Syracuse.  N.  Y. 
Lode  a  am  itattei  I  o.,  Hamilton. O. 

Williams.  White  &  Co..  Molinc,  111 

HEATING  SYSTEM,  FAN. 

Buffalo  Forge  Co. 

HOISTS,  PNEUMATIC 
Acn  Deti  oit.  Mich. 

Chicago  Pneumatic  'I  M-airo,  111. 

Pedrick  &,  Aver  Co.,  Philadelphia,  Pa. 

HOLLOW  STAYBOLT  IRON. 

lulls  Hollow  Staybolt  Co.,  Cuyahoga  Fall*,  O. 

HYDRAULIC  JACKS. 

Richard  Dudgeon,  New  York. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

K.  D.  Wood  A  (  ■■  .  Philadelphia,  Pa. 

INJECTORS. 

Lunkenlieimer  Co..  Cincinnati,  O. 

Nathan  Mfg.  Co..  New  York. 

Wm  Sellers  &  Co.,   Philadelphia,  Pa. 

INSULATING  PAPERS. 

Standard  Paint  Co  .  New  York. 

JACKS. 

Watson  &  Stillman,  New  York. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O. 

JEWELRY. 

S   X.  Clarkson  &  Co.,  Chicago.  111. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

LAGGINGS  FOR  LOCOMOTIVES. 

Carey  Mfg.  Co..  Philip,  Locklan.-l. 
Keasbev  dt  Mattison  Co  ,  Ambler.  Pa. 

LATHES. 

Bement,  Miles  &  Co..  Philadelphia.  Pa 
Jones  &  Lamson  Machine  Co.,  Springfield, "Vt, 
Manning,  Maxwell  A  Mo., re.  New  YorK. 
Miles  Tool  Works  Co.,  Hamilton,  O. 
Pratt  &  Whitnev  Co.,  Hartford,  Conn. 

LOCOMOTrVE,  LOGGING. 

Brooks  Locomotive  Works.  Dunkirk.'N.  Y. 

LCXOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia.  Pa, 
Brooks  Locomotive  Works.  Dunkirk.  N.  V. 
Cooke  Loco.  &  Machine  Co..  Paterson.  X.  J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co..  Lima,  O. 
Pittsburg  Locomotive  Works.  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wfcp..  Richmond,  Va. 
Rogers  Locomotive  Works.  Paterson,  N.^J. 
Schenectady  Loco.  Wks.,  Schenectady,  N.Y. 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Lunkenheimer  Co.,  Cincinnati.  O. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  York. 
Signal  Oil  Works.  Franklin.  Pa. 

MACHINE  TOOLS. 

Newt,  n  Machine  Tool  Co..  Philadelphia,  Pa. 
William  Sellers  &  Co..  Inc.,  Philadelphia.  Pa. 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk.  N.  Y. 

McConway  A  Torley  Co..  Pittsburg.  Pa. 

S    J.  Meeker,  Newark.  X.   1. 

National  Malleable  Castings  Co.,  Chicago,  111. 

METAL  POLISH. 

G.  W.  Hoffman,  Indianapolis.  Ind. 

METAL  SAWING  MACHINES. 

Q.  &  C.  Co.,  Chicago.  111. 

MILLING  MACHINES. 

Newton  Mch.  Tool  Works,  Phi!adelph  a.  Pa. 

MILLS.  ADJUST  ABLE1 

Pratt  &  Whitney  Co  .  Hartford,  Conn. 

MINING  MACHINERY. 

Dickson  Mfg.  Co..  Scranton.  Pa. 

MODEL  LOCOMOTIVES. 

Olnev,  G   H  ,  Brooklvn,  N.  Y. 

MOLDING  MACHINES. 

Tabor  Mfg.  Co.,  New  York  Citv. 

MUFFLER  POP  SAFETY  VALVES. 

Coale  Muffler  &  Safetv  Valve  Co..  Baltimore. 

Md. 
Crosby  Steam  Gage  &  Valve  Co.. Boston, Mass. 

(Continued  on  page 500.) 
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BUYERS'  FINDING   LIST  -Continued. 

NUT  TAPPING  MACHINERY. 

National  Machinery  Co.,  Tiffin,  O. 

OIL  CUPS. 

Nathan  -Mt's.  Co..  New  York, 
OVER  CLOTHES. 

H.  s.  Peters,  Dover,  N.  J. 
PACKING. 

Boston  Belting  Co.,  Boston,  Mass. 

Gould  Packing  Co..  East  Cambridge.  Mass. 

N    Y    Belting  *  Packing  Co.,  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

U.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

PATENTS. 

O.  Knight.  New  York. 

Munn  &  Co..  New  York. 

Henrv  F.  Noyes.  New  York 

George  P.  Whittlesey,  Washington.  D.  C. 

PATTERN  MAKERS  MACHINERY. 

Whitney,  Baxter  D.,  Winchendon.  Mass. 
I    A.  Fay*  I  Kan  Co.,  Cincinnati,  O. 

PERFORATED  METAL. 

Harrington  &  King  Perforating  Co.,  Chicago, 
111. 

PHOTOGRAPHS 

F.  Moore,  London,  Eng. 

PIPE  COVERINGS. 

Carev  Mfg.  Co.,  Philip,  Lockland,  O. 
Keas'bey  &  Mattison  Co.,  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders'  Sons,  Yonkers.  N,  Y. 

PIPE   THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Brideeport.  Conn. 
Bignall  &  Keeler  Mfg.  Co.,  Sdwardsville,  111. 
D.  Saunders'  Sons,  Yonkers,  N.  Y. 

PISTON  RODS. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 
B.  M    I  ones  &  Co.,  Boston,  Mass 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Niles  Tool  Works  Co.  Hamilton  O. 
Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 

PLATFORMS. 

Gould  Coupler  Co..  Buffalo,  N.  Y. 

PNEUMATIC  TOOLS 

Chicago  Pneumatic  Tool  Co..  Chicago.  111. 
U.  S   Metallic  Packing  Co..  Philadelphia. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co  ,  Boston.  Mass. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore, 

Md. 
Crosbv  Steam  Gage  &  Valve  Co.. Boston. Mass. 
Star  Brass  Mfg.  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 

PUMPS,  STEAM. 

A.  S   Cameron  Steam  Pump  Wks  .  New  York. 

PUMPS. 

Erwin    Hydraulic    Machy.    Co.,  Milwaukee, 
SHEARING      MA- 


ESTABLISHED   1884. 


S.  N.  Clarkson 

&  Co., 

WHOLESALE 
JEWELERS, 

103  State  St., 
Chicago,  111. 


Send  for  our  new 
1897,  68-page 
Illustrated 
Catalogue. 


Goods  sold  at  Wholesale  Prices. 

Goods  sent  C.  0.  D.  to  any  part  of  the  U.  S. 
with  the  privilege  of  examination. 


Wis 


PUNCHING     AND 
CHTNERY. 

Long  &  Allstatter  Co  ,  Hamilton,  O. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

RAILS,  STEEL. 

Bethlehem  Iron  Co.,  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian,  Mich. 

REAMERS. 

Cleveland  Twist  Drill  Co.,  Cleveland,  O. 

ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co..  New  York. 
Rand  Drill  Co.,  New  York. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York. 

RUBBER  HOSE. 

Boston  Beltina  Co.,  Boston,  Mass. 
Peerless  Rubber  Mfg  Co.,  New  York. 

SANDING  APPARATUS. 

Henry  L.  Leach.  North  Cambridge.  Mass. 

Sherburne  &  Co..  Boston.  Mass. 

J.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

SAVOGRAN. 

India  Alkali  Works,  Boston.  Mass. 

SCHOOLS.  o  u    ,    _ 

International  Correspondence  Schools.  Scran- 
ton.  Pa 
Purdue  University,  La  Fayette.  Ind. 

SHAPERS. 

Bement.  Miles  &  Co..  Philadelphia.  Pa. 
Gould  &  Eberhardt.  Newark.  N.J. 
Pratt  &  Whitney  Co..  Hartford,  Conn. 

Continued  on  page  jo/.) 


J  THIS  CUT  SHOWS  OUR 

■  For  Railroad  and 

*  Machine  Shops, 

• 

■  Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.      This  is  the 

■  Best  Construction  for  Small  and  Medium 
sizes. 

SEND  FOR  CATALOGUE. 

■ 

■Crand  DRILL  CO.  J 


100  Broadway,  New  York. 
1328  Monadnock  Block,  Chicago. 


5 
9 
5 
J 

i 


Class  Belt  or 

LHiplOX  D  or  G_Steam  Driven,  ft 

5 


S  COMPRESSORS  $ 


j 

$ 

5 
1 
I 

2 

f*  Tor  Machine  Shops  and  for  Pumping  f* 
by  the  Pohle  Air  Lift  System.      fl 
ROCK  DRILLS.      -      CHANNELERS. 
COAL   CUTTERS. 

I 


Keasby  &  Mattison,  Ambler,  Pa. 

Haskins  Wood  Vulcanizing  Co.,  Alex- 
andria, Va. 

Atlantic  Mining  Co.,  Houghton,  Mich. 

Babcock,  Lary  &  Co.,  West  Winstead, 
Conn. 

W.  J.  Clark,  Neihart,  Mont. 

Cooper,  Hewitt  &  Co.,  Sparta,  N.  J. 

Consolidated  Coal  Co.,  Eckhart,  Md. 

Geo.  A.  Cornelson,  Orangeburg,  S.  C. 


The  INGERSOLL-SERGEANT 
DRILL  CO., _ 

Havemeyer  Building,  NEW  YORK 


■ 


BOUND 
VOLUMES, 

OF 

Locomotive  engineering 

are  scarce— haven't  a  single  volume  of  J896 
left — no  back  numbers  either.  We  have  a 
very  few  of  1894 — not  over  a  dozen.  These 
have  the  famous  chart  of  the  Engine  999. 
Charts  alone  sold  for  50  cents.  $J  buys  a 
volume  while  they  last. 

AAA 

mm  Sinclair  Company, 

256  BROADWAY, 
NEW  YORK. 


HOLD  FAST!  DON'T  LOSE  YOUR  GRIP! 


Litigation 
Impossible. 

Standard  on  63 
Railroads. 

Three  Years' 

Service. 
No  Failures. 


ilpbj 


,i,.,ih 


HOUSTON'S  PNEUMATIC  TRACK  SAMPER 

and  ejects  Band  from  box  torail.  Applies  Band 
in. ni  and  back  drivers  from  one  box,  Vxieiav  wen 
KIne,  for  It  can  be  applied  In  six  hours.  Delivery  pipe? 
lire  (inly  ouc*  half  Inen. 


\  little  and  iusi  where  you  want  It.    No  power  lost 
1  ImlllnK  train's  over  superfluous  sanrl. 

WESIERN  RV.  EQUIPMENT  CO..  St.  I  Qui*.  Mo- 


Quick  and  Sure 
in  Action. 

No  Change  of  Sand 
Box  Saddle. 

Descriptive  Cir- 
culars on 
application. 


THE  ONLY  SANDER  GIVING  SAND  BACK  AND  FRONT.  „„„■„..  „n  tr.de  threats 

We  protect  our  patrons  against  all  trade  mreais. 
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J\  Boiler  Inspector 


0  ®  0<p 

o  o  o  o 

*    l-  a  O  O 


_r 


o  o 


d  ©  © 

O  0  O'O  o  o 


, 


n.  o  o  o  o  o 


When  a  solid  stay-bolt  breaks  it  keeps  still 
and  figures  on  an  explosion.  When  a  Falls 
Hollow  bolt  lets  go  it  does  this.  You  don't  find 
a  dozen  broken  at  once  —  gives  you  a  chance 
to      prevent "  rather  than   cure. 


WRITE   FOR    CIRCULAR. 


Tails  Hollow  Stay-Bolt  Co.,  Cuyahoga  Falls,  0. 


Spark  Arrester  Plate. 


Z 


HENDRICK 

LOCOMOTIVE  SPARK 

PLATE 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 


Plane  Tales  From  Whitney 


FIRS!   TALE. 


Tables  perfectly  rigid  and  true  at  all 
heights.  The  tables  of  a  l" ■  l  Planer 
are  the  top  surface  of  a  wedge,  noth- 
ing adjustable  could  be  more  solid. 

Baxter  D.  Whitney, 

WINCHENDON,  MASS. 


BOOK   FREE. 

AMERICAN  INDUSTRIAL  PUBLISHING  CO., 

Publishers  of  Scientific  Hooka, 

Box  33,  Bridgeport,  Conn. 


c 


Improved  Pneumatic 

rack  Sanding  *  *  a 
"Apparatus 


For  Locomotives. 

HtNRY  L.  LEACH,  176  HURON  AV.,  N.  CAMBRIDGE.  MASS 


THE  NORWALK  IRON  WORKS  CO., 
South  Norwalk,  Conn. 

Makers  of   Air  and  Gas  Compressors 
For  All  Purposes. 


8ENO    FOR    CATALOG. 


A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering:  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company, 

World   Building;,  Blew  York, 

Bradley 

Power  Hammer 


SEND  FOR 
CIRCULARS. 


Made  in  Helve.  Upright  Helve  and  Upright  Strap  Styles.     I  5  to  500  lb.  Heads. 

THE  BRADLEY  COMPANY,  SYRACUSE,  N.Y. 


BUYERS'  FINDING  LIST     I  mttnued. 

SLOTTERS. 

Philadelphia,  Pa. 

SOAP,  LAVA. 

Wm.  Waltke,  si    Load,  Ho. 

SPACING  TABLE. 

Lonj  •  i  Co  ,  Hamilton  ' », 

SPARK  ARRESTER  PLATE. 

M.-ii  Ington  &  King  Perforating  Co.,  Chicago, 

III 
Hendrtek  Mfg.  Co.,  I  arbondale,  Pa. 

SPRINGS. 

A.  J''rench  Spring  Co.,  Pittsburg,  Pa. 

STAMPS,  STEEL. 

K.  A,  Saekmann,  Cleveland,  0. 

STAYBOLT  IRON. 

Palls  Hollow  Stay  bolt  Co.,  Cuyahoga  Palls.  O 

B.  M.  Jones  &  Co.,  Boston,  U 

STAYBOLT  TAPS. 

S.  \V.  Card  Mfg.  Co.,  Mansfield.  Mass. 

STEAM  GAGES. 

Star  Brass  Mfg.  Co.,  Hoston,  Mass. 
in..  Steam  Gage  Co..  L'tica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co..  Boston.  Mass. 

N    Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia,  Pa 
Carbon  Steel  Co.,  Pittsburg.  Pa. 
B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Latrobe  Steel  Co.,  Latrobe.  Pa. 
Shoenberger  Steel  Co..  Pittsburg,  Pa. 

STEEL  TIRED  WHEELS. 

McKee.  Fuller  &  Co.,  Catasauqua.  Pa. 
Ramapo  Wheel  &  Foundry  Co..  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia.  Pa. 
Steel  Tired  Wheel  Co..  New  York. 

STEEL  TERES. 

Latrobe  Steel  Works.  Latrobe,  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works,  Philadelphia,  Pa. 

STREET  RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia.  Pa. 

SWITCHES 

Ramapo  Iron  Works,  Hillburn.  N.  Y. 

TAPS  AND  DIES. 

s.  W.  Card  Mfg.  Co.,  Mansfield.  Mass. 

TIE  PLATES. 

Q.  &  C.  Co.,  Chicago,  111. 
TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

TRUCK  FRAMES,  STEEL. 

Fox  Solid  Pressed  Steel  Co.,  Chicago,  111. 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon,  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iron  Co. .  Cleveland,  O. 

TURRET  LATHES. 

Jones  &  Lamson,  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co..  Cleveland.  O 
Morse  Twist, Drill  &  Mch.  Co.,  New  Bedford, 

Mass 

VALVES. 

Glenn  Valve  Mftg.  Co  .  Chicago.  111. 
lenkins  Bros..  New  York. 
Lunkenheimer  Co.,  Cincinnati.  O. 

VALVES,  REDUCING. 

Mason  Regulator  Co..  Boston,  Mass. 
Ross  Valve  Co..  Troy.  N  Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 

VENTILATORS. 

Pancoast  Ventilator  Co.,  Philadelphia,  Pa. 

VESTIBULES. 

Gould  Coupler  Co..  Buffalo.  N"   Y. 
McConway  &  Torlev  Co..  Pittsburg.  Pa. 

VISES. 

Bignall  *  Keeler  Mfg.  Co  .  Edwardsville.  111. 

WATCHES. 

S    N.  Clarkson  &  Co.,  Chicago,  111. 

WATER  HOSE. 

N.  Y.  Beltimr  and  Packing  Co.,  New  York. 
Peerless  Rubber  Mfg.  Co..  New  York. 

WELDING  MACHINES. 

Long  £  Allstaiter  Co..  Hamilton,  O. 

WHEEL  PRESSES. 

Manning.  Maxwell  ..v.  Moore,  Xew  York. 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

WOOD  WORKING  MACHINERY. 

Baxter  D.  Whitney.  W  inchendon,  Mass. 
J    A.  Fay  &  Egan  Co..  Cincinnati.  O. 
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CONDENSING 
STEAM  RAM 

For  Filling   Railroad  Tanks  or 
Locomotives  direct  from  supply- 

VU'ILL  pump  from  Small  Tubular 
Wells  to  a  depth  of  100  feet.  Uses 
only  50  per  cent,  of  the  steam  an  ordi- 
nary steam  pump  requires,  and  about  10 
per  cent,  of  what  a  syphon  pump  nteds 
Fcr  further  particulars  address 

THE  ERW1N   HYDRAULIC 
MACHINERY  CO., 

Milwaukee,  Wis. 


"Big  four" 

THREE    CREAT    TRAINS. 

"KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  LOUS,  INDIANAPOLIS,  CLEVELAND,  CINCINNATI. 
NLW  YORK  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 

BETWEEN 

CINCINNATI,  COLUMBUS.  CLEVELAND, 
NEW  YORK  and  BOSTON. 

"WHITE  CITY  SPECIAL" 

BETWEEN 

CINCINNATI,  INDIANAPOLIS  and  CHICAGO 


E.   O.   MCOORMITK, 

Pass.  Traffic  Mil, 


D.  B.  Martin, 
■a.  Pom.  a-  Tkt.  Agt. 


HAWKINS' "AIDS"  TO  ENGINEERS 

EXAHINATIONS,  with 
Questions  and  Answers. 

5^x7!^,  leather,  gilt  edge.  S3,  postpaid 

Send  for  Descriptive  Catalogue  of  thii 
and  other  Engineers1  Books. 

THEO.    AVDEI.     &    CO., 

63  Fifth  Avenue,  cor.  13th  Street,  X.  T. 


THE  STANDARD  STEEL  WORKS, 

PHILADELPHIA. 

TIRES 

Wrought    Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

REPRESENTATIVES. 

CHICAGO  Off  ICE.:  1217  Monadnock  Building. 

ST.  I  01  is  :  C.  A.  THOMSON,  615  North  Fourth  Street. 

BOSTON :  W.  E.  CLARK,  8  Oliver  Street. 


THE  RENSHAW 
RATCHET  DRILL 


Is  undoubtedly  the  strongest  most 
durable  and  most  convenient  appli- 
ance of  the  kind  on  the  market  It 
is  made  of  wrought  iron  and  steel 
t  ase-hardened,  takes  square  and 
Morse  standard  taper  shank  drills, 
has  large  capacity  in  small  com- 
pass, and  may  be  used  for  right  or 
left  hand  work. 

in.  drills,  price  $8  25  net. 
in.       "  '*        11  25     *' 


THE  PRATT  &  WHITNEY  COMPANY, 

HARTFORD,  CONN.,  U.  S.  A. 

CHICAGO,  42  South  Clinton  St.  NEW  YORK  123  Liberty  St.  BOSTON,  281  Franklin  St 


™e_LONG  &  ALLSTATTER  CO. 


HAMILTON,  OHIO. 
DESIGNERS  AND  MANUFACTURERS, 

Power  Punching  and  Shearing  Machinery, 


THIS  IS  OUR 
MEDIUM    SIZE,   BELT   DRIVEN 


Single  Punch, 

WITH    AUTOMATIC   STOP, 

BUT 

IT  IS  ONLY  ONE  OF  OVER 

350    SIZES    AND    VARIETIES    WE 

MAKE. 


WRITE  FOR  OUR  CATALOGUE 
AND 
IF  YOU  FAIL  TO  FIND 
WHAT  YOU  WANT  IN  IT, 
LET  US  KNOW. 
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TheNew"NATHAN 

(See  Illustration ),  and 

MONITOR  INJECTORS 
LOCOMOTIVES, 


'NATHAN"  SIGHT-FEED  LUBRICATORS. 

For  Locomotive  Cylinders  and  Air  Brakes. 

STEAM  FIRE  EXTINGUISHERS. 

For  Switching  and  Yard  Engines. 

BOILER     WASHERS, 

Road  and  Guide  Oil  Cups,  etc. 

SEND   FOR   DESCRIPTIVE   CATALOGUES. 


NATHAN  MANUFACTURING  CO., 

92  &  94  Liberty  St.,  New  York. 

Wwtern  Offlce,  117  4  119  VAN  BUKE1T  STBEET,  CHICAGO,  ILL. 


NEWTON 


Cold  Saw 

Cutting-Off 

Machines. 

NEWTON  MACHINE  TOOL  WORKS. 


Over  500  in  Operation. 


PHILADELPHIA. 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping:  Cars 
over  the  New  York.  Central  &  Hudson  River,  Lake  Shore  & 
Michigan  Southern,  Michigan  Central  and  "Big  Four" 
R.    R'ds. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  time-tables  and  reservation  of  berths  applv  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Boston,  Mass. 

TAYLORio&STAYBOLT  IRON 

Axles,  Piston  Bods,  Crank  Plus  and  Forging*  of  all 
Descriptions,  used  by  Leading;  Hallroada. 


R.MUSHET'S 


SPECIAL  and 
TITANIC 


STEELS 


SOLE  REPRESENTATIVES  IN  THE  UNITED  STATES, 

B.   M.   JONES    &   CO., 

BOSTON,  11  and  13  (Hirer  Street.       New  York,  143  Liberty 


A.  Chip* am,  TrtM. 


GrOTJIiD'S 

team  and  Water  Packing 

Patented  June  1,  ISA). 
Especially  adapted  for  Locomotive*. 

Never  etickj  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  five  exact  diameter  of  Muffin, 

Box  and  Valve  Stem. 

None  genuine  without  thia  Trade  Mark. 

THE  GUILD  PACKING  CO., 

EAST   CAMBRIDGE,    MA8« 


OCTAVIUS  KNIGHT, 

Patent  Expert, 
37  LIBERTY  ST.,   NEW  YORK. 

Forty  Years*  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


LATROBE  STEEL  CO., 


Ti 


MANUFACTURERS 


FOR 


R 


OP 


E 


S 


LOCOMOTIVE 
and  CAR  WHEELS. 

WORKS.   LATROBE,   PENH  A. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

HASITAtlTRED    AT 

WORKS,    MELROSE    PARK,    ILL. 


Main  Office,  1200  Girard  Building.  Philadelphia. 
Rrniwi,    I  "'''  Colony  Building,  Chicago. 


Offl. 


ich  \'"ac< 
. '  -  88  Wal 
'"■     Union 


all  Street,  New  York. 

Trust  Building,  st.  Lonis. 


The  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 

The  A.  S.  Cameron 
Steam    Pump   Works, 

Foot  of  East  Twenty-third  Street, 

tend  for  Illustrated  Catalogue.         NEW  YORK. 

THE  PILGRIM.     HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  sli 
cents  In  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent,  Chicago,  Milwaukee 
&  St.  Paul  Railway.  Old  Colony  Building. 
Chicago,  111. 
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CbeAAaU  muffler  Pop 
«  ^  W I V  Safety  Ualw 


Is  the  pioneer  and  is  the  best. 


*  The  Coale  Muffler  Pop  Safety  Valve  ~. 

Is  the  standard  on  leadi.ig  railroads  and  power  plants  in  the 
\f  United  States.    Specify  our  valves  on  your  new  locomotive! 

it  and  boilers.     Simple  in  construction  and  reliable  under  all 

conditions.    Sample  put  on  trial  on  application. 

jj      The  Coale  Muffler  and   Safety  Valve  Company, 

*  Charles  &  Lexington  Sts.,  Baltimore.  Md. 


Adjective: 
Objective: 
Promotive: 
Instructive: 


Simple,  powerful, 
accurate,  economical. 


Peerless  Duplex 
Pipe  Threading 
Machinery. 

The  Bignall  & 
Keeler  Mfg.  Co., 
Box  "L," 
Edwardsvllle,  III. 


Catalogue  No.  13. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads :  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet. 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis; 
Peoria,  Decatur  &  Evansviile;  Indiana,  Decatur  & 
Western;  N.  Y.,P.  &  O.  Div.,  Erie;  Dayton  &  Union; 
Findlay,  Ft,  WayneA  Western;  New  York,  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  <&  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Benwood.  and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;  _  Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland,  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  in  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Rrldge  Tolls  Into  St.  Louis. 

Stow  Flexible  Shafts 

FREDERIC  SCHOFF, 

Proprietor, 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES. 


H  also 

Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


ffi  SUGGESTION 

When  you  want   something  reli- 
able 
Ask  for  the  "Utica"  Gauge. 


BTICA    STEAM    GAIGE    CO., 

70-7S  FAYETTE  ST..  UTICA.  N.  Y. 


OFFICES: 

66  Broadway, 

NEW  YORK 
941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 
Cast  Steel, 

ANDERSON,  IND. 


GOtXD    SPRING    BUFFER    BLOCKS  and 
GOU.D    FREIGHT-CAR    COIIPLER 


CLEVELANO,     O. 
>.  W.  JOHNSIOV  General  Superintendent. B,  f  ■  HORNER,  General  Passenger  Agent. 


TrlE  SAR 

OLD  COLONY  BLD'O 


CASTINGS 


COMPANY 


CHICAGO  ILL. 

ST.LOUIS, 

CINCINNATI 

SAN  FRANCISCO' 

ST.  PAUL, 

TACOMA. 

PORTLAND. 

RAKE 


Beveled  Packing  Ring 

Simple,      self-Supporting, 
Durable,  standard. 

American  Balance  Slide  Valve  Co. 

B  San  Francisco,  CaL       or        Jersey  Shore.  IW 


LOCOMOTIVE    ENGINEERING. 


590 
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The  World's  Rail  Way. 


ft 


The  handsomest  and  finest  book  ever  issued — no  exceptions.  LOCOMOTIVE 
ENGINEERING  has  control  of  the  whole  number  (1,000),  and  you  have  a  chance 
to  get  one.  These  books  cost,  to  make,  over  $  1 6  each ;  we  are  going  to  sell  them 
at  $7.50  each  —  you  to  pay  express  charges.  This  is  the  only  edition  printed  or 
to  be  printed — each  copy  will  increase  in  value  with  time. 

How  we  can  do  it  for  Jp  /♦ 


The  B.  &  O.  road  had  a  fine  exhibit  of 
originals  and  models  of  early  locomo- 
tives at  the  World's  Fair,  which  afterward 
formed  the  nucleus  of  the  Field  Rail- 
way Museum  at  Chicago.  The  world 
renowned  artist  and  engraver,  Mr.  E.  E. 
Winchell,  made  the  pictures  of  early  loco- 
motives and  cars  that  formed  a  large  part 
of  that  exhibit. 

After  the  Fair,  Major  Pangborn,  who 
got  together  the  B.  &  O.  exhibit,  com- 
menced to  write  a  history  of  the  develop- 
ment of  the  rail  way.  As  the  work  grew 
and  interest  was  taken,  thousands  of  letters 
and  drawings  passed  back  and  forth 
throughout  the  world,  to  contribute  to 
the  accuracy  of  the  work.  Families  of 
illustrious  inventors  and  promoters 
brought  out  their  treasures  of  old  pic- 
tures, letters  and  historical  data,  and  from 


this  great  mass  of  interesting  material 
Major  Pangborn  gleaned  the  facts  and 
wrote  his  book.  Then  the  directors  of  the 
Field  Museum  sent  a  commission  around 
the  world  to  gather  facts  and  figures,  data, 
etc.  Major  Pangborn  headed  that  com-' 
mission,  and  Mr.  Winchell  was  its  artist; 
all  the  information  secured  was  used  to 
correct  and  verify  the  work. 

Being  the  originators  of  the  work,  the 
officials  of  the  B.  &  O.  ordered  an  edition 
of  i.ooo  of  these  books,  intending  to  dis- 
tribute them  to  the  leading  railroad  men 
of  the  world. 

It  takes  a  long  time  to  get  out  such  a 
book — 178  11  x  14  pages,  with  upward  of 
300  illustrations,  154  of  these  being  in 
three  colors — and  before  the  job  was  com- 
pleted the  B.  &  O.  was  in  the  hands  of  a 
receiver,   and  the  artist  and   the   printer 


had  $16,000  worth  oi  work  on  their  hands. 
Then  the  printer  went  into  the  hands  of 
a  receiver. 

An  edition  de  luxe  of  150  copies  was 
printed  on  Japan  hand-made  paper,  and 
sold  on  sight  for  $25  each.  The  writer 
has  one  that  he  paid  that  for,  and  $100 
wouldn't  buy  it,  if  another  could  not  be 
had. 

THE  1,000  COPIES  ARE  PRINTED 
ON  THE  FINEST  PLATE  PAPER, 
LEATHER  COVERED,  ROUGH 
EDGES,  GILT  TOP— JUST  LIKE 
THE  EDITION  DE  LUXE,  EXCEPT 
PAPER. 

When  people  are  hard  pressed,  ready 
money  sometimes  finds  bargains.  "Loco- 
motive Engineering"  had  the  money — 
and  the  edition  is  ours. 


"The  World's  Rail  Way"  starts  with  the  first  suggestion  of  a  steam  motor 
and  describes  and  illustrates  everything  right  tip  to  the  100-ton  locomotive  of 
to-day.  Handsome  colored  pictures  in  neutral  tints  —  hardly  two  alike.  Brief, 
terse,  correct  text,  fully  indexed. 

You  want  this  book.  It's  worth  a  twenty-dollar  bill  of  any  railroad  man's 
money  —  you  get  it  by  sending  $7.50  and  paying  express  charges. 

No  books  sent  for  examination  or  on  time — cash  must  accompany  the  order. 
We  guarantee  you  will  not  be  disappointed.     Address 

Locomotive  Engineering, 

256  Broadway,  New  York. 
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PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 
FOX  PRESSED  STEEL  EQUIPMENT  COMPANY:  J ?„[&„= $%&?^^^«tito££™$t 

JAMES  B.  BRADY,  General  Sales  Agent.  Works:  Joliet,  111.,  and  Pittsburg,  Penn. 


The  Improved  Standard  Roupler 


NEW  YORK: 


3© 


Cortlandt  St. 


M.C.  B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  3  parts.     No  pivot  pin.  STANDARD  COUPLER  CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  A.  P.  DENNIS,  Sec- 


JWQ 


fOlE 


^HPEIllBffl 


m 


5SGO 


U,  JVlilltt- 


PER 


ptive  Diteratyre 


MitirtfrSr^^- 


EJ3IL- 


The   Pond    Machine   Tool   Co.,    Plainfield,    N.   J, 


III  &  113  Liberty  St.,  New  York. 


90-inch  Wheel  Press. 

Manning,  Maxwell  &  Moore,  Sole  Agents, 

60  South  Canal  St.,  Chicago,  Ills.  424  Telephone  Building,  Pittsburg,  Pa. 
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THE 


ALLISON   MFC.  CO., 


MANUFACTURERS  OF 


FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


PIIILADELnilA, 


LINKENHEIMER'S 


HI  GRINDING    Ullill. 

ANGLE, 
CROSS  AND  CHECK 


VALVES 


are  the  embodiment  of  perfection,  and  are  peculiarly 
adapted  for  locomotive  use  owing  to  the  severe  service  to 
which  they  are  subjected.  They  are  constructed  on  practical 
principles,  are  made  of  gun  metal  and  can  be  reground  when 
worn  without  disconnecting  from  pipes. 

IN  CONSTANT  USE  ON  U.  S.  BATTLESHIPS, 
CRUISERS,  TORPEDO  BOATS,  LAKE  AND 
RIVER  BOATS,  LOCOMOTIVES,  ETC. 

Impartial  tests  will  reveal  their  superior  advantages  over 
other  makes.  Our  pamphlet  of  testimonials,  catalogues  and 
prices  free  upon  request.  Every  valve  tested  and  satisfaction 
guaranteed.  None  genuine  unless  "  Luiikviiheiiiier  "  is 
cast  in  bod  v. 


THE    LUNKENHEIMER  COMPANY, 

CINCINNATI,   OHIO. 

Branches:    26  Cortlandt  Street,  MM  YORK.        35  Great  Dover  Street,  LONDON,  S.  E. 


GALENA  OIL  WORKS, 

(LIJIITi  I.) 
Galena    Engine,    Cornell   unci    <nr    Oils, 

■  I,  •     SU  mil.  .1  '  I    I.Ml.i  !■  ..Iin::    Oils 
Of    \  in'   i  i  ■  .<  • 

8A.FETT.  SPEKD  and  ECONOMY  are  the  remit*  of 
tbeuxoof  QalenaOUS.    COLD  TEBT,  10  to  13  i 
ZERO.   These  oils  do  not  freeze  In  tl 
wjiii*-  they  are  adaptable 

In  ti ae  of  Qalena  Oils  there  i^  ""  entire  freedom 

from  hot  boxes,  except  when  thews  are  cauued  by  me- 

Cliaiil'.'il  ili-fci.'tn.  ,,  , 

•1  he  adoption  "f  r;iiienn  011k  an  atamlard  rauway  lu- 
bricants by  olarK<-  majority  «■'  the  1.-u<IIuk  railways  of 
thlHc-ouiury  ihuii  .u.i.  n.  •■  <>r  their  superiority,  viiiin 
Hie  fact  that  the  same  roads  use  thi 
nH'-l  them  more  Uutn  'Si  yeara  ago, Is  an  evidence  of 
Ui'iriiiiiforiMitv  fr'.in  year  toyearendyearlnand  »uu 

OalenaOUa  are  In  exclusive  on  uiion  three  contlna. 
o«i  line,  from  Boston  and  Hew  lork  to  the  Pecine 

Ci>OHt.;in.l    upon  One   '-0111111110111  line  from    11,'-  '  Hy  or 

Hexloo  to  New  York,  tb os  demonstzatlDK  their  wiapta. 
bllitv  to  all  temperataresaDd  cUmatea.  I'.<-Imk  entirely 
See  from  nun,  the  sous  are  not  affected  by  dust  and 

^WeVlso  rii'ri.Kh  oiir  cuntomern  RrnLEY'S  PERFEC- 
nON  VALVE  on,  which  inilHO  used  exclusively  upon 
a  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Chables  Milleh,  President. 
OsnoAoo  Branch  Office,  Franklin,  Pa. 

Phmnlx  BulMliiK.  138  Jackson  St. 

THE  NEW  ENGLAND  RAILROAD  COMPANY. 

TAKE  THE 

Air    Line    Limited    Train 

WHEN  YOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  1  p.  m.,  due  opposite  city  6  r.  w. 
Runs  week  days  only.  Elegant  equipment,  oomtoMng 
of  EufTet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK, 

Gen'l  Pass'r  Aftent. 


1897 


COLUMBIA 


BICYCLES 


STANDARD  OF   THE 
WORLD. 


$ioo  is£l 


fOLUMBIA  Spokes  are  safe.  The  movable  spoke 
studs  adjust  themselves  to  the  direct  draft  of  spoke. 
Obviate    bending    and    twisting — ensure]  perfect 

alignment — easy  to  clean  and  wonderfully  strong.      One  of 

the  many  new  1897  Columbia  features. 


Columbia  Direct  Tangent  Spokes 


W6  Columbia*,  $75.00. 


HARTFORD  BICYCLES, 


SECOND   ONLY   TO 
COLUMBIAS, 


$60r  $55,  $50T  $45 


POPE   MANUFACTURING   COMPANY, 

HARTFORD,  CONN. 

Art  Catalogue  free  from  Columbia  dealers,  or  by  mail  for  one  2-cent  stamp. 


'.1 
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/    AIR    > 
[BRAKE 

v  HOSE/ 


rSTEAM 
L  HOSE 


^^^' 


WATER 
{  HOSE 


GAS 

HOSE 


OF  SUPERIOR  QUALITY. 


w 

MANUFACTURED  BY 


BOSTON   BELTING   CO. 

JAMES  BENNETT  FORSYTH,   Manufacturing  Agent  and  General  Manager. 


BOSTON:  256,  258  and  260  Devonshire  Street. 
CHICAGO:    109  Madison  Street. 


* 


NEW   YORK:     100  and   102  Reade  Street. 
SAN  FRANCISCO:    24  Fremont  Street. 


Ramapo  Wheel  and 
Foundry  Co. 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND   CAR   CASTINGS. 
CONGDON   BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 


GENERAL  FOUNDRY    BlISINESS- 


Office   and    Works:    RAMAPO,    N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,    BOLTED    AND    SPRING    RAIL    FROGS,    CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIGHT. 


A.  W.  SOPER,  Pres. 


Robt.  Andrews,  Vice-Pres. 


C.  H.  Howard,  Sec 


W.  R.  THOMAS,  Treas.  R.  M.  DIXON,  Engia* 


The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMSo— By  hot  water  circulation  and  direct  steam  with  regulating  devices, 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplet 
of  Westinghouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM.— The   celebrated    Pintsch  compressed  oil   gas  method.      In  use  on  ovei 
70,000   cars   in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   foi 
J    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes. 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 

Chart,  the  Car  Chart  and    the  Colored  Air-Brake  Chart 
for    50    cents.     «£<&<£<£<£<£<£<&<£<£<£ 
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Star  Brass  Manufacturing  Co. 

CHAS   W   SHERBURNE   President 
•   •   • 

MANUFACTURERS  01 

"Non-corrosive"  Locomotive 

Duplex  and  Air  Brake 

Inspector's  Gages, 

Single  Bell  Chime  Whistles, 

Star  Improved 
Locomotive  Pop  Valves, 

Muffled  or  Plain. 


The  Star  Steam  Gages  are  the  only  Non- 
corrosive  Gages  made,  also  the  only  Gages 
fitted  with  our  Patent  Corrugated  Seamless 
Drawn  Spring  Tube,  which  for  its  non- 
setting  qualities  is  unequaled. 
•   •  • 

31  to  39  Lancaster  Street,  BOSTON,  MASS. 

SHERBURNE'S   AUTOMATIC   TRACK   SANDING 
APPARATUS  EOR  LOCOMOTIVES. 

For  saudiDg  the  track  instantly  when  brtke  is  applied,  and  by  sand  blast 
in  starting  or  hand  blast  only. 

SHERBURNE  &  CO.,   No.  53  Oliver  Street,  Boston,  Mass. 


■1990999999999999999999993 190909 .  ■  '  .  ■•  99999)^ 


IT  IS  EASIER 


ong  I  linn  In  make 

it  durable.    Strength  its  simply  a  question  of 
cotton  duck,  and  so  small  ■  quantity 
thai  the  cosl  Is  comparatively  unimportant. 
The  controlling  element  is  rubber,  and  it* 
quality  determim  te  of  thi 

w  ii  ii'.ui  the  ml. in  :.  could  not  bold 

air,    and  a  <:raok    in    the   rubber  means  a 
failute  in  the  hose.     What  causes  cracks  ? 

Tl istant  swinging  and  twisting  of  tie 

hose.    WIiki  prevents  them  ?   The  els 
•  •T   the  rubber.      It  follows  that  high  elas- 
ticity means  high  durability.   lint  high  elas- 

ticity  11I-"  means  high 
cost:  hence  the  tempta- 
i  ion  to  use  i  ubber  slightly 
below  the  proper  stan- 
dard.    the  rubber  in 

1846  PARA  AND 
DOUBLE  DIAMOND 
HOSE  18  EXCEPTION- 
ALLY ELASTIC. 


Air  Brake  //on-. 
(  jr  H't'g  h 
Water 

Uose, 
Packing, 

Gaskets  &*  Rings, 
Rubbbr  Belting, 
Rubber  Matting, 
Rubber  Tiling. 


NEW  YORK  BELTING&  PACKING  CO.LTD 


PIONEERS   AND   LEADERS, 
25   PARK   PLACE. 


•  •- 


UNITED  STATES  METALLIC  PACKING  CO. 


o 


in 

— 


SAND 


IS    INVALUABLE  IN 
EMERGENCIES 

if  it's  in  the  right  place.    That's  just  where  the    c 

DEAN  PNEUMATIC  ! 

SANDER  1 


puts  it.  Can't  fail  to  work  because  of  ob- 
structions—blows them  out,  no  matter  how 
large.  Easily  applied  to  any  sand  box  without 
cutting.  Is  simple,  cheap  and  can  use  poorer 
sand  than  any  other. 

WE   MAKE 

U.  S.  METALLIC  PACKING 

For  PISTONS,  VALVE  STEMS  and  AIR  PIMPS. 

GOLMAR  PNEUMATIC  BELL  RINGER, 

CHOUTEAU  PNEUMATIC  HAMMERS. 


- 


•  •- 


United    States    Metallic    Packing   Company, 

427  North  Thirteenth  Street,  PHILADELPHIA,  PA. 
•    UNITED  STATES  METALLIC  PACKING  CO.  • 


800                                                                   LOCOMOTIVE    ENGINEERING. 
<f>  <$> 

($» 
m 


»#» 


The  Westinghouse 
Air- Brake  Company 


The  Westinghouse 
Air-Brake  Company 


<$» 
<$» 
<$• 

is  now  prepared  to  fill  orders  at  an  hour's  ♦ 

notice  for  one  or  one  thousand  sets  of  AIR-  j 

BRAKES  FOR  FREIGHT  CARS,  hav-  f 

ing  at  their  new  works  an  annual  capacity  <f> 

for  turning  out  air-brakes  for       «        «        «  ♦ 


J      250,000  FREIGHT  CARS 

6,000  PASSENGER  CARS  $ 

10,000  LOCOMOTIVES     I 


Aw 


Besides  repairs  for  the  450,000  Freight  and 

Passenger    Cars    and    30,000    Locomotives  ♦ 

already  equipped  by     *        «        *        «        «  ♦ 

<&> 
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C  H.  ■   1 ' ."':.  JVes. 
C.  C.  MliXKll,  Trvtitt. 

BitowN  Caldwbi.i,,  8eo 


Guarantee  the  Best 
Ever  Hanufacturcd. 


Peerless  Rubber  -  Manufacturing  Co. 
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16  WARREN  ST. 
N.  Y.  CITY. 


It  Has 

No   I  •|<ImI 


PEE.RV.ESS 


*K\^'"^KVs%. 


23456789   10 


jJLl-g-3  4  5  6  7  8  9   10 

'/  PEERLESS  RUBBER  MTG  CO.  N.Y. 
iij.....j.^..,v_,,.i.."  - ». 


Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


[TRADE    MARK] 

ANACONDA. 


ENGINE 

AND 

TENDER 

HOSE 

CAN'T 

KINK. 


'Peerless"   Signifies  its  Durability 
•' L.trrrrrnrmrrmtrrm 


;;Al2.3456789   10    1112. 


jR.123456789   10    1112/^ 
^j PEERLESS  RUBBER  MF'G  CO.  N.Y.  hSk 


W.  J.  CoDHTNEY,  Mgr.  R.  R.  Dept. 


C.  R.  Probser,  Matter  Mechanic. 


Get  line  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manufactued  *  mER ™BE *ND P|PE «>..  Washington,  Pa. 

^mm^^^^,^mm^m^^mm^^^^^^^^^^i^m^m^^m  GEO.  E-  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 

PEDRICK  &  AYER  CO.  ^JZESJT' 


¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

¥ 
¥ 


-COMPOUND  AUTOMATIC  AIR  COMPRESSOR-Dnven  by  a 

belt,  repuiates  itself  au- 


tomatically, maintain 
ing  the  pressure  within 
three  pounds  at  any  de- 
sired point ;  compound- 
ed and  water  jacketed ; 
will  supply  air  at  less 
than  half  the  cost  for 
fuel  of  brake  pumps. 
Runs  only  so  long  as  air 
1b  being  used.  Delivers 
44  cubic  feet  of  free  air 
per  minute. 


¥ 

¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

Requires  no  attention  but  oiling,  and  but  little  of  that.    Case  Dust-Proof.       ^ 

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 


•  •  •  •] 

We  make  a  Specialty  of  Tools  for  Railroad 
Repair  Shops. 

EVERYTHING  IN -- 

AIR-LIFTS,  CRANES,   DRILLS,  ETC. 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SL0TTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
"»6  Catalog. 


Smillie  °SE  Coupler 

TRADE.' 

COUPLES  BY  SLOW  IMPACT. 

MARK. 


#*&■  "%  THE  SMILLIE  COUPLER  &  MFC  CO., 


'<JBLl  VH 


91  Clay  Street,  Newark,  N.J. 


New  York  Office  :  39  Cortlandt  Street. 


HAS  ONLY   FOUR  PIECES. 


The  New  Air  Brake  Book. 


LATEST  and  BEST. 

TWENTY-FIVE  CENTS 


Standard  Form  of   Progressive  Questions  and  Answers  on  the  Air  Brake. 

^Xn^ocomotive  Engineering, 

256  Broadway,  New  York. 
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Cbe  Cower  Coupler 


THE    MOST    PERFECT    M.   C.  B.   COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


\fj  V*t  ™"-**(.**t.™^         <.'-»■         tt-'-tt'         !^*!^*t.  t.  I.         tf        (.'"  t,^*  (,"  c-"  (, ™  [^*  (,W  ^T*  ^^*  (jSS  ^T*  ^T*  (,T*  bT»  f^m 

w  malleable  Iron  Castings  The  use  of  maikaue  iron  in  car  a* 

.*  «._  n~2iu.~j   n„..  construction   gives  increased    strength 

«-  for  Railroao  Use  ******  while  i,,^  ^  weight  {rom  ^  to 

*""  50  per  cent.    Correspondence  on  this  subject  is  invited  and  sample  castings 

*fc  will  be  furnished  to  railroads  interested.    J*j*j*j*j*jij*jtj*jtj*j*j*j*jt 


JldOOted  fl$  ^y  ten   >mPortant   roads  in  different 

g.    M  j,    j        parts  of  the   country,  and  in   use  in 

«.  lUllUill  U        large  quantities  on  twenty-five  other 

roads  and  private  lines.    Our  four  great  works  with 

their   unrivaled  capacity  insure   prompt   delivery   as 

well  as  best  material  and  workmanship,    jtjtjtjtjt 

The  National  Car  Door  Fastener,  J*  The  National  Center  Piatt,  J*  The  National  Journal  Box, 
The  National  Journal  Box  Lid.  J*  Coffin's  Sill  and  Brake  Block  Pockets.'  J*  tuoank  Car  Door. 

RAILWAY  DEPARTMENT, 

NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

Works:  Cleveland,  Chicago,  _ — _ — . 

Indianapolis,  Toledo.  — — J525  Old  Colony  Building,  CHICAGO. 


The  long;  and  varied  experience  of 
this  company  in  designing  mal- 
leable Iron  parts  insures  the  best 
possible  results  to  our  customers. 


F»^TJJL,    S.  REEVES,      maiotfelpMa 

PHOSPHOR  BRONZE  Sit  t  locomotive^ car  bearihg, 

BRASS  and    PHOS.   BRONZE    CASTINGS    from    Y*  lb.  to   5,000    lbs.  in     WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD   AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE   ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


THE   JOINTLESS,  FLEXIBLE   STEEL,  FIRE-PROOF  HEATER 

FIVE  OTHER  STYLES. 

Steam  Attachments  for  Baker  Heaters. 
Special  Pipe  Fittings  for  Baker  Heater  Work. 


HOT  WATER  — Single  and  Double  Circulation. 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW  YORK. 


Coffin  Toughened  Process 


CM 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods ■»* 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  NEW     YOifc 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 


Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York.  STRUCTURAL  STEEL— 100  Broadway,  New  York. 
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CORRESPONDENCE  SOLICITED. 
LOU.  D.  SWEET,  Qen'l  Mgr. 


AMS  Automatic  Coupler 

is  rapidly  gaining  favor  with  Railroad 
Managers.  Its  simplicity,  cheapness  and 
durability,  and  the  fact  that  it  works  with  old  link 
and  pin  couplers — with  which  the  majority  of  cars 
are  yet  equipped  —  makes  it  desirable  for  all  re- 
newals and  repairs.  It  is  strong  and  has  few  parts. 
Conforms  to  the  U.  S.  Law,  and  is  a  cheaper 
and  better  coupler  than  the  vertical-hook.  Any 
road  can  afford  to  put  the  Sams  on  its  old 
equipment.  We  give  systems  the  right  to  make 
and  use  drawbar  and  lever  attachments,  and  sell 
them  the  pins  at  $1.00  each. 

Cast  Iron  Bars  weigh  about  185  lbs.; 
Malleable,  135  to  140  lbs. 

Can  furnish  Malleable  Bars  at  $4.25  each,  F.O.  B.  Chicago. 

Pins,  $1.00  each,  F.  O.  B.  Detroit. 


SAMS  AUTOMATIC  COUPLER  CO.,  516  Equitable  Bldg.,  Denver,  Col. 


CAREY'S  SECTIONAL  LAGGING. 


Any  block  can 

be  removed 

and 

replaced 

without  disturbing 

any 

of  the  others. 


Once  used, 

always  used. 

«$> 

Chart  9  x  12, 

(Standard) 

with  instructions 

mailed 
on  application. 

<$> 

No  blue  prints 
necessary. 


^ 


5P 


^Y    T 


f>  °  ° 


prs 


r$i 

We  have  other 
good  Laggings. 

Get  samples  and 
prices. 


NESIA  BLOCKS 
NO.   13  B.W.G. 

GALVANIZED  WIRE 

FOR  CARRYING  HOOKS 
ROUND  BOILER. 


\3,*x  ?iFL*T  ,Rt>* 


SECTION  A-B 


REMARKS 
35M'      •* 


30 

6'x82K'i8'    I      89 

90 

6-x32><-x2- 

29 

On  Front  Sheet  Barrel 

56 

e-xaufxuu 

29 

•  •    Intermediate     •• 

S3 

6-X2T-X1K- 

29 

'■    Back  Sheet  ■•     " 

9 

3'x3»^-xS- 

Flat 

"   Fire  Box  Outs  of  Cab  Top 

9    |S'x3S-x2- 

10 

2Ji'x3*X'xa- 

8 

in 

3)£-xS8-x2- 

Ins 

S 

6"x3»M'x2" 

Flat 

5 

6-x3S-x2- 

•• 

30 

3)fe-x30-xiy 

15 

"      iK.tiie 

Steam  Pipe 
Coverings. 

if) 

Sectional 

and 

Plastic 

Boiler 

Coverings. 


Carey's 

Magnesia 

Flexible  Cement 

Roofing 

for 

Railway  Cars, 

Stations, 

Warehouses, 

Shops, 

Etc. 


Felt  and 

Sheathing 

Papers. 


Approved  Method  of  Applying  CAREY'S  Asbestos-Magnesia  Sectional  Locomotive  Laggings, 

as  Manufactured  bv 


The  Philip  Carey  Manufacturing  Co., 


Wayne  Avenue,  Lockland,  Ohio. 
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BOOK  DEPARTMENT. 

C*\?iZZZPlZ°^r-    "^s^C-O.D.    Give  name  of book  and  author,  and  we  can  furnish  any  book-wanted     The  list 
belowisespecuMyrecommendedformechanicalreaders.    All  books  sent  by  mailfreefor  price  named,  unless  otherwise  staied 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 


\  «  .1.  .  I,,.,,,  of  the  si,.,,,,,  Engine.  John 
Bourne.  1886.  One  of  the  very  best  beginners' 
books  on  the  steam  engine  that  has  ever  been 
written.    Question  and  answer  style  $8.00 

Alr-Brake  «,..,,  i, i Conger.    1895.    This 

Is  Congers  Air  Brake  and  Signal  Instructions" 
rewritten  and  unproved,  containing  the  air-brake 
and  signal  instructions  approved  by  the  Master 
■udders  and  Master  Mechanics'  Associations  ; 
Mons  for  air-brake 
#w«  and  best  book  on 
air  brakes.    Issued  November  1, 1895.    Price.  .»5c 


Elementary 

William  (i.  Peok. 
mechanics,    De 


Treatise     on     Mechanics, 

A  good  hook  on  the  theory  of 
-  -signed  especially  for  students  In 
schools,  hut  useful  to  others,  especially  those  who 
''■■'\c  some  knowledge  of  mathematics.  290  4>«x7W- 
mch  pages;  179 illustrations ..$1.50 

Knglnsiiicn'a  Guide,  Time  and  Pocket- 
Book.  Kinne    1892.  Rules  of  procedure  In  a  break- 
aown,  for  handling  air,  etc.    Contains  a  time  book, 
years.    Bound  for  pocket $1.00 


Modern  Locomotive  Construction.  Illus- 
trated Meyer.  189;;.  Tells  how  to  design,  dgure 
out  and  make  every  part  of  a  locomotive.  A  work 
ot  reference,  especially  valuable  to  draughtsmen 
and  those  in  chargeof  bulldintr  and  repairs.  Large 
>     058  9 x  14-inch  pages...  Sin.Oo 


and  elaborate. 


also  the  standard  list  of  q estions  for  a"  brake'     i&,fo,;5and 

Instruction.  _  This  is  the  latest  and  best  book,  on     G0Od  forthree  years-    Bound  for  pocket 

Englnemen's  Pocket  Companion.  Booth 
Air-Brake    Practice.     Phelan       1890      The     JJ95.    Contains  pages  arranged  for  time-keeping! 

kes  s  Travell"K  Engineers'  Examination  for  Engine- 


only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
Pocket $1.00 

Alexander's  Heady  Reference.  Alexander. 
1W2.  A  first-class  work.  Tells  what  to  do  in  al- 
most any  kind  of  breakdown  on  the  road. . .  .$1.50 

A  Library  of  Steam  Engineering,  Feh- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  in  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    8uo  6J..J  x  9ki-inch  pages $5.00 

A  Practical  Treatise  on  the  Steam  En- 
gine. Art!  ur  Rigg.  1888.  An  excellent  treatise 
on  the  const  ructi,  ,11  of  the  steam  engine.  Contains 
a  few  simple  formulas.  Expensive  but  worth  the 
mol>ZJ*  ,?13  8)4x  11-inch  pages;  200  illustrations 
and  91  full  page  plates $10.00 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  Economical 
Working.     Robert  Wilson.     1889.    A  standard 


men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  Information  for  engine- 
men.... $1.00 

,oEvo.,H,'°"oftn«  *lrB™k«'  Synnestvedt. 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  conctption  contained  in  the  simple  lever 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day $1.00 

Hand    Book    of    Practical    Mechanics. 

Chas.  II.  Saunders.  This  book  is  designed  especi- 
ally for  use  in  the  shop  and  drafting-room,  and 
contains  very  many  rules,  tables  and  simple  formu- 
la? for  the  solution  of  such  practical  problems  as 
are  constantly  coming  up  in  the  shop.  It  contains 
much  valuable  information  for  shop  men.  and  is  an 
excellent  book  for  the  shop.  116  6kix  4-inch 
Pages ...$1.00 

Simple  Lessons  In  Drawing,  for  the 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4x6W-inch 
pages 50c. 

Heat  a  Mode  of  Motion.    Tyndall.    The  best 


Progressive  Examinations  of  l.o,  ,,„,„- 
v.V*  R,1S'™«ers  and  Firemen,  Hill  1893. 
Three  hundred  questions,  and  answers  to  them,  on 
Brine  and  running  locomotives.  Standard  form  of 
exainluatl.u.  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals  97  4  x 
6-mcli  pages 50c. 

Haswell's  Engineer's  Pocket-Book.  1892 
22  nyithS  b6!it  au"iority  in  engineering  mat- 
ters.   Rules  for  almost  everything .  $4.00 


book.    417  4y4  x7-in.  pages;  108  illustrations.$4.50    sires  to  understand 'the  subject  cat .  affoi  d  to  mis' 

rem!,,,,.       In, ..,-.,.-.:....    ......   I . ..  .  .    r   "ooo 


Block  and  Interlocking  Signals.  Elliott. 
1896.  /Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance.  The  best  book  published  on  signals. 
177  pages,  6'  x  9-.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers.     W,  H. 

Ford.  1888.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4x5W-inch  pages; 
134  illustrations $1.00 

Car  Lubrication.  Hall.  Ought  to  be  read 
Dy  every  one  interested  in  keeping  journals  run- 
ning cool $1.00 

Catechism  of  the  Locomotive.  Forney 
1890.  Enlarged.  Illustrated.  50,000  sold.  ,  Every 
beginner  wants  It,  and  every  locomotive  engineman 
ought  to  have  it.    800  5%  x  8-inch  pages $3.50 


reading.    Interesting  and  instructive, 
inch  pages  ;  125  illustrations. 


591  5x71 

$•■4.1 


How  to  Save  Money  in  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-ln.  pages    »5c. 


Slide  Valve  Gears.  F.  A. Halsey.  1890.  Full 
of  diagrams,  but  no  mathematics.  Makes  the  slide 
valve  as  plain  as  words  can  do  it.  135  5x?W-inch 
pages  ;  79  illustrations $1.50 

The   Elements  of  Machine   Design.    W\ 

C.  Unwin.  The  standard  all  around  treatise  on 
machine  design.  Contains  considerable  algebra, 
but  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra. 

Part  I.  General  Machinery.  459  4^x6^  inch 
pages;  304  illustrations .         «;.iiii 

Part  II  Steam  Engine.  291  4H  s  1%-iiich 'pages ; 
174  illustrations $l.sd 

The  Mechanical  Engineer's  Pocket 
Book.  Kent.  1895  A  reference  book  of  rules, 
tables,  data  and  formulas  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The  Mechanics  of  Machinery.  Alex  B 
W.  Kennedy.  A  standard  and  excellent  authority 
on  the  problems  involved  in  scientific  machine  de- 
sign. Useful  to  all  students  of  machinery  but 
requiring  some  knowledge  of  mathematics  to  be 
fully  understood,  652  4^x 7-inch  pages;  374  illus- 
trations  $3.50 

The  Modern  Machinist.  Ushef.  180fi.  A 
practical  treatise  on  modern  machine  shop  meth- 


in Practice    and   steam   n- .,..;..  practical  treatise  on  modern  machine  shop  meth- 

Economy,    p  p  Hemenwav     18%  ^rimro,? Jn  ?*?■     »lu8,trateii  *>?*"  engravings     Does  not  con- 

Dractical  and  iJ»l     ri»!     ,',  1,  i„V  ™°SragbIy  taln  descriptions  of  machine  tools,  but  of  special 

ETr5"^1  an1  u?erul- .  dyes  much  information  on  tools  and  arroliannen  methods  ,nrt  nlan«  of  h~i„. 


Combustion  and  Smoke  Prevention  on 

Locomotives.    Sinclair.    1896.    A  practical  book- 

IwL^i.  ng       e      why  "    of  tmngs  about  combus-    tious 
tion  that  every  engineer  and    fireman   ought  to 
"o" ..!S5e. 


the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x~J^-inch  pages ;  45  illustrations.  .$4.O0 

."•V  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines  but 
good  Information  for  anyone.  Boiler,  engine 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way .  50c. 

Link  and  Valve  Motions.  W.  S  Auchln-" 
doss.  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  lmk  motions 

Newlyrevised.    138  8^x  scinch  pages;  52illustra- 


.$4.00 


Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  in 
Me $3.00 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mission and  Application  of  Compressed 
Air.  Frank  Richards.  1895.  About  the  only  book 
In  print  that  supplies  the  information  on  this  im- 
portant subject  that  so  manv  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  5x?^-inch  pages  25  illustrations  and 
diagrams,  with  many  useful  tables $1.50 


Discipline  Without  Suspension. 

1»6     Pamphlet  explaining  the  "  Brown  " 
of  discipline,  by  the  originator ;  full  data .. 


Brown. 

system 

10c. 


Diseases      of     the      Air-Brake    System. 

trnneetvedt  1894.  Tells  how  to  find  and  repair 
•very  defeot  that  the  air-brake  system  is  liable  to 
k»Te  ._. $1.00 

Elementary  Manual  on  Steam  and  the 
Steam  Engine.  Andrew  Jamison.  Intended 
(Specially  for  beginners  in  the  science  of  steam 
engineering.  Contains  problems  to  be  worked  out 
by  the  student,  and  is  a  helpful  hoc  'k.  252  4K  x  7<4- 
Inch  pages;  numerous  illusi rations $1.40 


Locomotive  Catechism.  Grimshaw.  1894 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes  Fully 
Illustrated $2.00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  4H  x  7M-ineh 
Pages *..  jYoo 

Locomotive  Mechanism  anil  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book $3.00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1892.  A  practical  treatise  on  running  repairs 
by  a  practical  man.  Numerous  diagrams  and  Il- 
lustrations.   1 10  4  x  594-inch  pages 50c. 

Machine  Shop  Arithmetic.  '  Colvin  * 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50e. 

Practice    and   Theory   of  the    Injector. 

Kneass.  1894  The  only  oomplete  work  on  the  in 
Jector  yet  published.  All  about  all  kinds  of  Inject- 
ors.   132  5%x9  inch  pages $1.50 


tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  is  one  that  every  me- 
chanic should  have.    322  4$ix.7%in.  pages. .$3.50 

Theoretical  Mechanics.  J.  Edw.  Taylor. 
An  introduction  to  the  study  of  theoretical  me- 
chanics. Clear,  easily  understood.  Good  hook  for 
beginners.  Numerous  problems  to  be  worked  out. 
264  4j^x7J4-inch  pages $1.00 

The  siriini  Engine.  Geo.  C.  V.  Holmes. 
1895.  An  excellent  English  treatise  on  the  con- 
struction of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  628  4J<j  x  6?$ -inch 
pages;  212  illustrations $4.00 

Treatise  on  the  Rirhards  Steam  Engine 
Indicator  and  on  Ihe  Development  and 
Application  of  Pone  in  the  Steam  En- 
gine. Chas.  T.  Porter.  1891.  Although  a  non- 
mathematical  book,  it  gives  an  excellent  outline  of 
the  philosophy  of  the  steam  engine.  It  is  hard 
reading  and  should  he  attempted  only  by  those 
who  mean  business.    285  59ix89s-inch  pages.  .$3. 00 

Ways  and  Means.  Formetal  workers,  model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  our  correspond- 
ent. A  II  Cleaves,  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  manv  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
operations.  Very  many  things  will  be  found  in  it 
of  great  value  to  everv  machinist,  tool  maker  and 
draftsman.  158  4J£x 7-inch  pages;  126 illustrations. 
Price $1,00 

Appleton's  Cyclopedia  ot  Applied  Me- 
chanics. Two  volumes.  Sheep  binding.  Gives 
a  brief,  plain  illustrated  description  of  all  kinds  of 
machinery  used  for  any  purpose.  A  dictionary  of 
machinery.  An  education  in  itself.  The  two 
volumes $  15.00 

Modern  Mechanism,  a  supplementary  volume 
to  above  and  bringing  the  mechanical  information 
right  up  to  date.  Complete  in  itself,  can  go  with 
the  other  or  not $7.50 

These  three  books  should  be  in  every  library  and 
reading  room. 
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Ooke  Locomotive  and  Machine  Company, 
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PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


ir 
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H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS   OF 

Light  Locomotives,  — Steam,  Compressed  Air  and  Electric,— for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE   LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK, 
••©positions,   with   Specifications   and    Photographs,    promptly   furnished   on   bona  fide   inquiry. 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio. 


Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRESPOITPEM'CE      SOIiICITED. 

CROSBY   SAFETY 

VALVES 


THERMOSTATIC 

WATER-BACK  GAGES, 

SINGLE  BELL  CHIME  WHISTI  ES  and 

JOHNSTONE  BLOW-OEE  VALVES.  Muffled  and  Pla.n. 

THE  CROSBY  STEAM  ENGINE 

MAKE     A    PERFECT 
EQUIPMENT    FOR    A 
LOCOMOTIVE. 


SEND  FOR  CIRCULARS  NOW. 


INDICATOR  AND 
PATENT  GAGE  TESTER 

ARE    COOD    CHECKS    ON    THE 
COAL    PILE. 


STORES  : 

Boston,         New  York, 
Chicago,       London,  Eno 


Crosby  Steam  Gage  &  Valve  Co. 

Main  Office  and  Works,  BOSTON,  MASS.,  U.S.A. 


THE  Standard   Form   of  Progressive   Questions   and 
LATEST  Answers  on  the  Air  Brake. 

AIR    BRAKE  AnM  P***  book-6  *  9  inche«-«8  Questions  and  Answers— np-to  date-  25  cents  each; 

ft  iOfop«a:ioo,«.5iSoo,»ao. 

miim.  ANGUS  SINCLAIR  COMPANY,  256  Broadway,  New  York. 


Locomotive  Photographs. 


Tha  I 

All  lb. 
Italian,  »K- 
M«*i 


■Uri 


<l|F. 


,  !,  i .....  ..,,  *»fth.   Orm  10,000  wuitUm  u»  a«!»<t  from. 

a  of    Iba   world,   Annrk.o,   Hfltbh,   r  r.B.  r, ,  i.imu, 

lx»',m'itl»*i    'tnu.-i  in1-..         amplM,  n  In,  i  Ala., 

*  (Jin.,  MmbU,  post  frM.        illualrat^d  (.rU*  Jlat  (ralla 


a»  «|j|<II'  tttoa 

TNI  I  <,<  om  tiv«  MifiiiRi,  full  of  railway  pfeturM  and  Infor- 
■Ifttlori,  e»oUlulr>|f  aui-iilemanl  to  list  of  j>h<>U>f raoha,  n.allad  fr»a 
for  6  can  la 

F.  nOORE,  the  World's  Railroad  Photographer, 
,  Si. mi,  Place,  Plnabnry,  London,  B.C. 


JT7IIR  screw  belni 
•  lubricated  and 
protected,  the  Jack 
Is  always  ready  foi 
Instant  service.  Rail 
road  men  appreciate 
the  i  m  p  o  r  t  a  n  c  e  of 
baring  Jacks  alwayt 
In  (rood  working  con* 
dlti"n.  Serious  de- 
lays frequently  00601 
.     ,  ,  In    eettinB   cnmmoi 

lacks  so  that  thev  can  be  worked  when  suddenly 
required  in  train  service. 

Common  Jacks  are  frequently  destroyed  In  effort* 
co  make  them  work  quickly  after  the  screws  are 
let  with  rust  and  dirt.  This  consideration  alow 
nakes  the  CHAPMAN  JACK  the  moat  eoonomlcai 
>ne  to  purohase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 


BO   YEARS' 
EXPERIENCE. 


TRADE    KARKS, 
DESICNS, 
COPYRICHTS    *c. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  invention  is 
probably  patentable.  Communications  strictly 
confidential,  oldest  agency  foraecmiag  patents 
in  America.     We  have    a  Washington  office. 

Patents  taken  through  Munn  \  Co.  receive 
special  notice  in  the 

SCIENTIFIC   AMERICAN, 

beautifully  Illustrated,  largest  circulation  of 
any  scientific  Journal,  weekly,  terms  $3.00  a  year; 
$l.o0stx  months,  specimen  copies  and  Hamo 
Book  on  Patents  sent  free.    Addresa 

MUNN     &    CO.. 
361   Broudwny,  New  York* 


LINK-BELT 

Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE     HANDLING    OF 

Coal  and  Ashes. 

Monobar 
Coal   Conveyors 

etc.,  etc 

LINK-BELT  ENGINEERING  COMPY., 

Sire to«n,  Philadelphia. 

49  Dey  St.,  New  York. 

{CHICAGO.  LINK-BELT    MACHINERY   COMPANY.) 


Standard  Drill$,cap$  and  Reamers. Morse  Twifwl  SA^achine  Co- 
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LOCOMOTIVE    ENGINEERING. 


a®  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY  OP  SERVICE. 

THOMAS     RROSSER    <&    SON.      15    Gold    Street.    New    York. 

OLD    COLONY    BUILDING,    CHICAGO. 


SCHENECTADY    LOCOMOTIVE   WORKS,     SCH^RTKADY 

*  O.JL5 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 


COMPOUNDS 

Showing  Economy  of  from  J5  to  30  per  cent. 

DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 


WM.  D.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and  General  Manager. 

A.  P.  STRONG,  Secretary. 

A.  M.  WHITE,  Superintendent. 

J.  E.  SAGUE.  Mechanical  Engineer. 


Rogers  Locomotive  Company 

OF  PATERSON,  N.  J. 

Address,  Paterson,  N.  J.,  or  44  Exchange  PI.,  New  York. 


MANUFACTURERS    OF 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y 

Reuben  Wells,  Superintendent. 


Dickson  Mfg.  Co. 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 


SPECIFICATIONS  ON  APPLICATION. 


C.  II.  ZEHNDER,  President. 

DE  COURCMAYY,  General  Manager. 


L.  f.  BOWER,  Secretary  and  Treasurer. 
JOHN  D.  CAMPBELL,  Manager. 


tar  York  Office, 

Taylor  Building, 

M  Corflandt  St. 


BEMENT,  MILES  &  CO., 

PHILADELPHIA,  PA. 


MANUFACTURERS  OF 


Chicago  Office, 

1534  Marquette  Bids, 


Metal  Working  Machine  Tools, 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 

Boiler  Shops,  Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 

Steam  and  Hydraulic 

RIVETING  MACHINES. 


ESTABLISHED 
1831. 


LOCOMOTIVE    ENGINEERING. 

BALDWIN  LOCOMOTIVE  WORKS. 


807 


ANNUAL  CAPACITY, 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantation 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  variety  of  Mrvloe,  lad  bofll  1W  linlrij  to  (taupe*  and  tern- 

tlates  after  standard   dMlgDJ  <>r   U)  railroad   . xympaiili ■'  drawings. 
Ike  porta  of  different  engines  of  name  claw*  perfectly  Interchangeable. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

SURNHAM.  WILLIAMS  &  CO.,  Philadelphia,  Ra..  U.  S.  A. 


Established   1865. 


Richmond  Locomotive 


AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk,  »y. 


F.  H.  Stevens,  Pres. 
*.R.  J.  Gross,  Vice- Pres, 


M.  L.  Hinman,  Treas. 

T.  M.  Hequembouro,  Sec'y. 


David  Russell,  Supt. 
H.  Tandy,  Ass't  Supt. 


BUILDERS  OF  LOCOMOTIVE   EN- 
GINES FOR  ANY  REQUIRED 
SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeahility,  and  all  work  fully  guaranteed. 

Compound 

Locomotives 

FOR 

i     Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


WILSON  MILLER, 
Preside 

D.  A.  WIGHTMAN, 
Gen'l  Mgr 


n,  Pittsburgh  Locomotive 

Manufacturers  of      ^X^OrlcS   PITTSBURGH,  PA. 

Locomotives  adapted   to   every  variety  of 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 


COS 
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has  been  the  subject  of  so  much  of  our  advertising  for  years  that  it  looks 
odd  for  us  to  be  advertising  something  else,  but  we  would  like  every 
railroad  man  at  the  conventions  and  in  the  country  to  become  familiar 
with  the  merits  of  the  BUHOUP  VESTIBULE  which  we  manufacture. 
The  half-tone  below  shows  its  general  features;  it  would  fill  this  entire 
paper  to  describe  its  good  features,  and  it  has  no  bad  features.  It  has 
four  independent  buffers  which  form  the  face  plate,  and  the  side  buffers 
cannot  slide  past  the  opposing  one  on  a  curve.  The  rubber  curtains  at 
the  sides  are  smooth  instead  of  accordion  pleated  and  do  not  squeeze 
ladies'  hands.  There  are  a  lot  of  them  in  service  and  they  are  all  doing 
well.  We  can  furnish  them  complete  with  brasswork,  domes,  etc.,  or 
you  can  furnish  the  fancy  fixings  yourself  and  we  will  furnish  the  iron 
and  rubber  parts. 


If  this  interests  you  and  you  want 
to  know  anything  more  about  it,  please 
write  to  the  Sole  Manufacturers, 


The  Janney  Coupler      \ 
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The  McConway  &  Torley  Company,       j 


Pittsburgh,  Pa. 
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First  Compound   Locomotive  Built  in 
Canada. 

The  annexed  photograph  shows  a  com- 
pound ten-wheel  locomotive  recently 
built  by  the  Canadian  Pacific  Railway,  in 
the  company's  shops  at  Montreal,  after 
the  designs  of  Mr.  R.  Atkinson,  mechani- 
cal superintendent.  Four  of  these  engines 
have  been  built,  and  the  one  shown  is  the 
first  compound  locomotive  built  in  Can- 


[TYade-Mark  Registered.] 


NEW  YORK,  AUGUST,  1897. 

The  boiler  is  designed  to  carry  a  work- 
ing pressure  of  200  pounds,  and  is  S3H 
inches  diameter  at  the  smallest  ring.  It 
contains  216  tubes  2  inches  diameter.  The 
tubes  give  a  heating  surface  of  1,310 
square  feet,  the  firebox  118  square  feet, 
making  a  total  heating  surface  of  1,428 
square  feet.  The  grate  area  is  28.54  square 
feet. 

Krupp  crucible  tires  are  used:   United 


No.  8. 

exhaust  pipe.  The  exhaust  pipe  is  rather 
low,  being  21  %  inches  above  the  bottom 
of  the  smoke-box.  Between  the  nozzle 
and  the  opening  to  the  smoke-stack  there 
are  two  lift  pipes,  the  lower  one  being  10 
inches  diameter  and  the  upper  one  13 
inches  diameter.  The  top  of  the  latter  is 
almost  on  a  level  with  the  opening  of  the 
stack. 

Mr.     Atkinson,    writing    to    us    about 


FIRST   COMPOUND   LOCOMOTIVE    BUILT   IN    CANADA. 


ada.  The  compound  feature  of  the  engine 
is  the  same  as  used  by  the  Pittsburg 
Locomotive  Works,  which  was  illustrated 
in  "Locomotive  Engineering"  in  Febru- 
ary, 1894. 

The  cylinders  of  this  engine  are  19  and 
29x24  inches;  the  driving  wheels  are  62 
inches  diameter  outside  of  tires. 


States  metallic  packing;  Richardson  safety 
valves:  Westinghouse  air  brakes  and  sig- 
nals; Nathan  lubricators:  Gresham  & 
Craven  injectors;  Crosby  gages,  and 
Leach's  sander. 

The  arrangement  of  the  smoke-box  in 
this  engine  is  rather  peculiar,  the  baffle 
plate   being   placed    in   the    front    of   the 


this  arrangement  of  smoke-stack,  says, 
that  it  works  very  well  and  enables  them 
to  keep  the  smoke-box  clear  of  cinders 
without  spark  hopper  or  side  hole,  and  at 
the  same  time  the  engine  throws  fewer 
sparks  than  ever  they  had  before,  and  the 
steaming  qualities  are  extremely  satisfac- 
torv.  even  with  fine  coal. 


CIO 


LOCOMOTIVE    ENGINEERING, 


|  J  Shields'  Ten-Wheeler. 

The  annexed  engraving  shows  a  re- 
markably well  designed  form  of  ten-wheel 
engine,  built  by  the  Schenectady  Loco- 
motive Works  after  specifications  pre- 
pared by  Mr.  Alex.  Shields,  master  me- 
chanic of  the  Chicago.  Hammond  & 
Western  Railroad.  The  work  done  by  the 
railroad  named  consists  principally  of 
hauling  cars  between  the  numerous  con- 
necting lines  that  radiate  from  a  point 
near  Chicago,  and  it  is  essential  that  the 
engines  should  have  great  tractive  power. 
combined  with  as  short  a  wheel-base  as 
possible,  on  account  of  the  heavy  trains 
to  be  hauled  and  the  numerous  curves  that 
have  to  be  traversed. 

This  engine  has  cylinders  20  x  26  inches, 
driving  wheels  57  inches  diameter,  and 
total  wheel-base  of  23  feet  3  inches,  of 
which  12  feet  6  inches  is  rigid.  The  weight 
on  the  drivers  is  109.000  pounds,  and  the 
truck  carries  33.000  pounds. 


Locomotive  Engineers  for  Station 
Agents. 

General  Manager  Underwood,  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Railway,  has  adopted  a  peculiar  plan  of 
running  his  divisional  points,  which  ap- 
pears to  be  worthy  of  imitation  by  other 
railroads  where  there  is  chronic  friction 
between  the  transportation  and  mechani- 
cal departments.  It  is  a  common  thing 
for  the  transportation  department  to  at- 
tribute delays  to  the  mechanical  depart- 
ment, and  the  mechanical  department  at- 
tribute, on  the  other  hand,  the  blame  of 
delays  to  the  transportation  department, 
through  the  yards  being  blocked,  prevent- 
ing engines  from  getting  to  fuel  stations 
and  to  their  trains. 

Mr.  Underwood  had  heard  so  much  re- 
crimination between  the  two  departments, 
that  it  occurred  to  him  that  one  responsi- 
ble head,  competent  to  direct  the  repairs 
and   care   of  engines,   the   sw'tching   and 


"Then  you  have  no  idea  of  what  you 
would  do  in  the  fracas?"  continued  the 
patriarch. 

"No,  I  haven't,"  replied  the  little  man, 
sadly.  "With  all  you  big  heroes  block- 
ing up  the  doors  and  windows  in  your 
hurry  to  get  out,  I  don't  exactly  know 
what  show  a  man  of  my  size  would  have!" 

And  then  there  was  a  deep  silence,  so 
deep  you  might  have  heard  a  cough  drop, 
and  the  little  man  was  troubled  no  more 
about  the  possibility  of  accidents. — "Rail- 
way Herald." 

©     ©     @ 

The  Army  and  the  Railway  in  England. 

It  has  been  known  for  some  time  that  a 
plan  for  an  army  railway  council  has 
been  under  the  consideration  of  the  mili- 
tary and  railway  authorities,  and  the  de- 
tails now  given  seem  likely  to  give  satis- 
faction. The  Secretary  of  State  for  War 
has  approved  of  the  formation  of  a  per- 


SHIELDS'    TEN-WHEELEIt. 


Mr.  Shields,  in  writing  about  the  en- 
gines, says  that  he  received  valuable  as- 
sistance from  Mr.  James  E.  Sague,  me- 
chanical engineer  of  the  Schenectady  Lo- 
comotive Works,  in  the  designing  of  the 
locomotives.  A  very  conspicuous  feature 
about  the  engine  is  the  large  heating  sur- 
face. The  boiler,  which  is  of  carbon 
steel,  has  a  diameter  of  62  inches  at  small- 
est ring.  The  firebox  is  963-16  inches 
long,  40^  inches  wide.  The  front  depth 
is  7554  inches,  and  the  back  depth  62J4 
inches.  The  boiler  contains  320  flues,  2 
inches  diameter,  giving  a  heating  surface 
of  2,'i64.2i  square  feet.  The  firebox  has 
'53-3  square  feet  of  heating  surface,  mak- 
ing the  total  heating  surface  of  the  boiler 
2.317.51  square  feet. 

The  engine  is  fitted  with  two  No.  8 
Hancock  inspirators:  Dean  sander;  Goll- 
mar  bell  ringer,  and  Mcintosh  blow-off 
cock,  operated  by  air.  The  engines 
are  reported  to  be  giving  remark- 
ably good  satisfaction  in  performing 
the  difficult  train  service  they  arc  em- 
ployed upon. 


handling  of  train  crews  at  the  terminals 
and  the  agent's  work  as  well  would  be  an 
effective  combination,  and  he  put  it  into 
practice.  He  took  from  the  engine  ser- 
vice engineers  who  were  considered  es- 
pecially capable  and  gave  them  a  short 
course  in  the  office,  making  them  familiar 
with  the  duties  of  station  agent.  The 
rest  of  the  work  they  were  perfectly  fa- 
miliar with.  These  men  he  appointed 
agents  in  full  charge  of  all  departments 
at  the  principal  division  points.  The  plan 
is  said  to  be  working  very  harmoniously 

©  ©  & 

No  Chance  for  Him. 

All  hands  had  been  telling  long  stories 
of  what  they  had  done  and  would  do  in 
the  event  of  a  smash-up  on  the  railway, 
with  the  exception  of  one  little  man,  who 
had  listened  attentively  to  the  narratives, 
and  taken  them  all  in  without  a  word. 

"Ever  been  in  an  accident?"  asked  the 
patriarch  of  the  party,  noticing  the  little 
man's  silence. 

"No."  replied  the  little  man,  quietly. 


manent  Railway  Council  to  advise  as  to 
the  working  of  the  railways  in  the  United 
Kingdom  on  mobilization  and  in  times 
of  national  emergency,  and  on  questions 
relating  to  the  transport  of  troops  and 
stores  by  rail.  The  Council  will  meet  at 
the  War  Office  when  required  to  do  so 
by  the  Secretary  of  State,  and  during 
mobilization  it  will  sit  continuously.  Its 
duties  will  be  generally  to  advise  the  Sec- 
retary of  State  on  railway  matters,  and 
also  to  draw  up  a  detailed  scheme  for  the 
movement  of  troops.  In  addition  to  act- 
ing as  an  ordinary  body,  it  will  be  a  me- 
dium of  communication  between  the  War 
Office  and  the  railway  companies.  The 
majority  of  the  members  belong  to  the 
Engineer  and  Railway  Volunteer  Staff 
Corps,  a  valuable  organization  which  has 
existed  since  i860,  and  which  numbers  in 
its  ranks  the  general  managers  of  many 
of  the  large  railway  systems  in  the  United 
Kingdom,  and  several  well-known  and 
distinguished  civil  engineers.  The  Coun- 
cil also  includes  all  the  military  inspectors 
of  railways  under  the  Board  of  Trade. 
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West  Point  Foundry. 

The  old  West  Point  Foundry  at  Cold 
Spring.  N.  V..  lies  huddled  between  the 
bills  which  surround  it  on  three  sides, 
with  tin  Hudson  river  on  the  west,  and 
opposite  the  military  school,  from  which 
it  takes  its  name.  It  is  one  of  the  most 
interesting  plants  in  this  country,  by  re  i 
son  of  its  age  as  well  as  the  part  it  took  in 
the  events  transpiring  between  the  years 
1861  and  1865. 

Mr.    Gouveneur    Kemble    was    the   or- 
ganizing spirit  of  the  movement  to  locate  ( 
the  foundry  at  this  place,  and  he  moved 
the  small   belongings  of  his   New   York 


"i  -ton,',  brick  and  wooden  structures 
gives  but  an  imperfect  conception  of  the 
magnitude  of  the  ground  covered  by  the 
slops,  for  the  reason  that  they  are  built 
in  long,  parallel  rows,  and  no  one  point 
can  In-  found  that  will  put  all  of  them 
on  the  ground  glass  of  the  camera.  Those 
shown,  however,  comprise  the  better  part 
of  the  plant  which  consists  of  seven 
i.  undries  and  three  machine  shops.  Two 
of  the  latter  arc  very  old.  dating  from  the 
In  ginning  of  the  century,  while  the  other 
is  quite  modern  in  its  appointments  and 
facilities  for  getting  out  good  work.  The 
interior  half-tone  shows  a  part  of  the  only 


steam  plant  supplements  the  water  wheel 
when  the  latter  fails  to  respond  to  all  de- 
mands i"i  power, 

A  testing  machine,  which  is  thought  to 
ante-date  anything  of  the  kind  in  this 
country,  was  built  lure  in  the  early  days 
of  the  foundry,  and  is  still  used  to  test  the 
tensile  strength  of  materials.  It  was  de- 
signed by  Major  Wade,  of  the  United 
Slates  Army,  and  built  under  his  super- 
vision. It  is  a  hand-operated  machine,  as 
shown  by  the  picture,  and  weighs  the 
load  directly  through  two  levers.  The 
power  is  applied  through  a  pinion  by 
means  of  a  crank,  to  a  gear  that  operates 


ANCIENT   TESTING    MACHINE   AT   WEST   POINT   FOUNDRY. 


plant  to  Cold  Spring  in  the  year  1817, 
forming  the  nucleus  of  one  of  the  most 
important  ordnance  works  of  the  United 
States  Government  during  the  war  of  the 
rebellion.  It  was  here  that  the  Parrott 
and  other  heavy  guns  were  built  at  the 
time  noted  above;  it  was  here,  also,  that 
the  dynamite  guns  were  built  at  a  more 
recent  date,  and  to-day  they  are  at  work 
on  carriages  for  the  disappearing  guns  of 
our  coast  defense. 

Our  half-tone  of  the  rambling  collection 


one  of  the  old  machine  shops  still  in  ope- 
ration; it  gives  a  very  good  idea  of  the 
arrangement  of  things  as  they  stand  to- 
day, but  while  the  slotter,  whose  frame 
extends  across  the  middle  ground  of  the 
picture,  and  the  lathe  of  18-feet  swing  in 
the  background  are  hoary  old-timers,  the 
lathe  in  the  foreground  is  seen  to  be  of  a 
fresher  crop.  The  power  for  driving  the 
tools  is  obtained  from  an  overshot  water 
wheel  which  is  turned  by  a  small  stream 
coming    from    up    among    the    hills.      A 


two  bevel  gears.  The  center  of  the  hori- 
zontal bevel  gear  forms  a  nut  through 
which  the  power  is  transmitted  to  a  screw, 
the  lower  end  of  which  is  connected  to  the 
grip  lever.  The  grips  are  shown  in  posi- 
tion with  a  broken  test  specimen.  Shocks 
on  the  weighing  lever  shown  at  the  top, 
were  nicely  provided  for  by  a  rack  and 
pinion  at  each  end  of  the  machine,  their 
function  being  to  move  a  stop  along  with 
the  lever  so  that  when  rupture  occurred 
the  lever  simply  stayed  in  its  place  with 
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no  disturbance  whatever.    The  heavj   de 
vice   shown    on    the    li:i    i     ol    the    machine 
is  a  torsional   test   machine,  also   home 
made;   it   happened   to   be  in   thai    plai  e 
when  the  picture  was  taken,  and  was  left 

there. 

This  tensile-testing  machine  was  copied 
by  an  English  army  officer  about  the 
year  1855,  and  a  duplicate  was  built  from 
the  drawings  made  of  it  at  that  time. 
From  these  facts  it  is  reasonable  to  sup 


6  inches  gage.     The  total  weight  in 
in     n'ler  is  7X.000  pounds,  of  which  61, ooo 
pounds  rest  on  the  drivers.   The  driving- 
w  heel  base  is  10  feel    j  im  hes;  the  cylin- 

dei  5   are   15  x  20    inches,   and   the   driving 
wheels  51  inches  diameter, 

The  boiler  is  straight,  built  to  carry  a 
working  pressure  of  i<*>  pounds  per  square 

inch.      The   diameter    at    the    front   ring    is 

50  inches.    The  firebox  is  68  im  hes  long 
and  jo  inches  wide     There  are  151  2  inch 


COOKE  ENGINE  EOK  JAPAN. 


pri     1  MNiiM    tin    rictil  piracy 

vere  I nter  of  the 

tent.     But   the  fail   to 

meet  expei  tations,  and  one  of  these  en- 

,,       Hot   her  b;  rid   didn't  make 

lule  time. 

The  onlookers  had  the  satisfaction 

ling     one     engine     hump     hi 

through  the  tent  and  heard  the  "dull  and 
sickening  thud"  outside— but  they  didn't 
get  a  glimp  1  of  the  collision.  It  must 
be  a  sign  of  bitter  times  when  twenty-five 
hundred  people  can  rake  up  fifty  cents  for 
a  show  of  this  kind,  which  has  lost  its 
novelty,  and  which  hasn't  an  earthly 
thing  to  recommend  it. 


Work  at  Purdue    Testing   Laboratory. 

The  new  Balanced  Compound  Locomo- 
tive No.  I,  which  has  been  recently  re- 
built at  Sparrow's  Point,  Md.,  and  which 
is  the  property  of  the  Balanced  Locomo- 
tive &  Engineering  Company  of  New 
York  City,  has  been  received  at  Purdue 
University,  where  it  is  expected  it  will 
soon  be  tested  on  the  locomotive  testing 
plant  of  that   institution.     The  tests   will 


pose  that  it  was  the  best  machine  for  the 
purpose  extant  at  the  time.  Its  total  pull 
is  only  about  50,000  pounds,  but  that  was 
ample  to  test  the  mixtures  entering  into 
cast-iron  gun  construction.  The  old 
veteran  has  survived  its  usefulness  as  a 
factor  in  building  the  now  obsolete  type 
of  death-dealers,  but  it  can  round  out  and 
finish  its  honorable  career  on  material 
employed  in  the  arts  of  peace,  for  age  has 
not  sapped  its  strength  in  the  least.  The 
old  machine  is  worthy  of  preservation. 
It  is  a  curiosity  now,  and  will  be  a  greater 
one  a  few  years  hence. 

Few  shops  have  had  a  wider  or  more 
extended  experience  with  all  branches  of 
engineering  than  this.  The  most  notable 
work  done  here,  perhaps,  a  work  that  is 
likely  to  leave  the  most  lasting  impress 
on  the  minds  of  our  readers,  was  the 
building  of  the  first  locomotive  in 
America  for  actual  railroad  service.  This 
engine,  named  the  "Best  Friend,"  was 
built  here  in  1830.  and  by  her  performance 
on  the  road  demonstrated  that  the  steam 
locomotive  was  a  success  for  hauling 
freight  and  passengers.  This  engine  is 
shown  in  our  "Graphic  History  of  Loco- 
motives," on  chart  No.  2. 


Cooke  Locomotive  for  Japan. 

The  annexed  engraving  shows  a  double- 
ended  tank  locomotive,  one  of  a  group 
built  by  the  Cooke  Locomotive  &  Ma- 
chine Company,  of  Paterson.  N.  J.,  for 
the  Boso  Railway,  of  Japan.  The  engrav- 
ing shows  the  general  design  of  the  en- 
gine so  well  that  little  description  is  neces- 
sary. 

The  engine  is  built  for  a  line  with  3  feet 


LOGGING    LOCOMOTIVE    IN    A    WASHINGTON    FOREST. 


tubes,  which  give  a  heating  surface  of  783 
square  feet.  The  firebox  gives  75  square 
feet  of  heating  surface,  making  a  total  of 
858  square  feet.  The  grate  area  is  13.7 
square  feet. 

£      $      '$ 

A  Fifty-Cent  Fizzle. 

The  latest  put-up-job  collision  of  loco- 
motives occurred  at  Jamestown,  N.  V.. 
in  a  way  which  wasn't  altogether  satis- 
factory to  the  twenty-five  hundred  would- 
be  spectators  who  planked  down  their 
little  fifty  cents  to  see  the  show.  A  huge 
tent  had  been  erected,  and  according  to 


be  conducted  by  Prof.  Goss  acting  under 
the  direction  of  Mr.  Geo.  S.  Morison, 
vice-president  of  the  company.  From 
the  peculiarity  of  the  design  of  many  parts 
of  this  engine,  the  results  of  the  tests  will 
be  awaited  with  much  interest  by  railway 
men. 

As  is  doubtless  well-known  the  engine 
is  of  the  ten-wheel  Columbia  type.  It  is 
a  four  cylinder  compound,  each  cylinder 
being  independently  connected  to  the 
driver  axle.  No  eccentrics  are  used,  the 
valve  mechanism  being  operated  con- 
jointly from  the  cross  head  and  crank 
pin.  The  fire-box  also  marks  a  departure 
from  the  ordinary  design. 
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Planing  the  Wearing  Surface  of 
Journal  Bearings. 

The  practice  of  placing  the  compara- 
ti\ely  rough  and  untrue  metal  ol  the  Blled 
bearing  on  the  journal  of  a  car  or  tender 
axle,  has  not  found  favor  in  the  eyes  of 
Superintendent  of  Rolling  Stock  J.  R. 
Gioves,  of  the  St.  Louis  &  San  Fran- 
cisco Railway.  He  has  proved  that  the 
inevitable  hump  or  swell  on  the  filling  is 
not  well  calculated  to  carry  the  whole 
load  even  for  the  short  period  necessary 
to  reduce  the  high  spot  bj   wear. 

To  produce  a  true  and  smooth  surface 
on  the  wearing  lace  of  the  bearings,  they 
arc  laid  with  the  tops  down  on  the  planer 
platen,  and  a  tool  held  in  the  tool  post  is 
made  to  pass  over  the  filled  surface.  The 
tool  is  wide  enough  to  cover  the  whole 
width  of  filling,  and  is  made  with  the  cut- 
ting edge  to  have  a  radius  1-32  inch 
laiger  than  the  journal  on  which  the 
brasses  are  to  fit.  This  leaves  the  filling 
with  a  surface  true  and  clean  to  start 
with,  at  a  cost  for  labor  that  is  insigni- 
ficant when  viewed  by  results. 


Jim  Winters'  Red  Stack. 

R.    E.    MARKS. 

Young  John  Duzenbury  had  just  been 
appointed  superintendent  of  motive  power 
of  the  P.,  X.  &  Q.  R.  R.,  and  he  wanted 
to  introduce  several  changes — improve- 
ments, from  his  point  of  view — but  he  was 
cautious  enough  to  size  up  the  situation 
before  he  started,  and  wanted  to  know 
which  man  could  be  depended  on  to  give 
his  schemes  a  fair  show.  A  few  questions 
showed  that  all  new  devices  had  been  put 
on  old  Jim  Winters'  engine;  so  he  found 
Jim  one  day  and  asked  him  about  them. 

"They  tell  me  you've  had  most  of  the 
new  devices  on  your  engine,  Mr.  Winters. 
What  schemes  have  you  been  trying 
lately?" 

"The  last  thing  was  a  patent  valve  gear, 
Mr.  Duzenbury.  Great  scheme  it  was, 
too.  Made  the  '98'  seem  like  another  en- 
gine. Start!  Why  she'd  start  a  train  in 
a  way  'twould  make  you  happy  for  a 
month,  and  the  chap  that  monkeyed  with 
some  sort  of  shiny  thing  out  front  while 
we  was  running  (called  his  papers  with 
marks  on  'em  cards,  I  think),  said  it  was 
just  what  railroad  men  had  been  looking 
for.  The  thing  was  fine,  though.  Didn't 
have  to  be  repaired  over  once  a  week,  and 
saved  lots  of  steam,  too.  How  do  I  know? 
Why,  the  young  fellow  with  the  cards  told 
me.  Did  I  burn  any  less  coal?  Well,  I 
can't  say  as  I  did:  but  the  cards  said  we 
used  less  steam,  so  I  suppose  we  must 
have." 

"Anything  else  you've  tried  lately,  Mr. 
Winters?" 

"Yes,  lots  of  'em.  One  was  a  patent 
valve  of  a  Boston  chap;  and,  say,  Mr. 
Duzenbury.  that  was  a  beauty,  and  no 
mistake.  Why,  the  indicator  man  showed 
me  his  figures  and  proved  that  the  '98' 


was  making  100  horse-power  more  up  the 
long  hill  out  here  than  she  did  before  the 
change;  it  takes  a  pretty  bright  chap  to 
make  a  valve  do  that." 

"Did  you  have  any  more  cars  than  usual 
on  when  the  extra  power  was  developed, 
Mr.  Winters:  wind  any  stronger;  run  any 
faster;  or  anything  else  different?"  asked 
Mr.   1). 

"Can't  say  as  there  was  any  difference,. 
sir;  but  why  do  you  ask  that?" 

"Nothing  special,  only  I  don't  see  where 
the  extra  horse-power  went  to.  What's 
the  use  of  developing  100  horse-power 
extra,  if  you  don't  do  any  more  work  than 
you  did  before?  But  see  here,  Mr.  Win- 
ter-, I  have  a  little  scheme  I  want  to  try, 
and  as  you  seem  to  have  had  such  good 
luck  with  the  other  patents,  I'll  put  it  on 
your  engine.  There  won't  be  much,  if  any, 
change  in  the  engine's  appearance,  and  I 
don't  want  you  to  look  inside  the  smoke- 
box,  because  I  want  an  unprejudiced  test; 
but  to  distinguish  the  engine  from  the 
rest,  for  the  sake  of  having  something  a 
little  different,  I'll  have  your  stack  painted 
red.  That  will  make  the  boys  wonder 
what's  up,  and  we'll  see  what  difference 
the  new  scheme  makes  in  the  engine's 
steaming.  I  believe  the  '98'  isn't  the  best 
steamer  on  the  road,  Mr.  Winters." 

Well,  John  Duzenbury  had  the  stack- 
painted  red,  and  Jim  Winters  began 
watching  the  steaming  qualities  of  the 
"98"  to  find  an  improvement.  He  found 
it;  he  always  did  on  any  new  device,  and 
Jim  Winters  was  dead  honest  about  it. 
too.  He  wasn't  "seen"  or  "greased"  by 
inventors  to  make  a  favorable  report.  He 
was  above  that;  but  he  was  so  earnest  in 
his  desire  to  find  improvement  that  he 
usually  found  it — in  his  imagination. 

He  watched  the  "98"  a  week  before  he 
had  a  chance  to  tell  Mr.  Duzenbury  of  the 
improvement;  but  he  made  up  for  lost 
time  by  putting  it  pretty  strong  when  he 
did  see  him.  The  engine  was  a  fine 
steamer  now,  for  sure. 

After  Jim  Winters  went  home,  Duzen- 
bury asked  young  Tom  Johnson,  the  fire- 
man, what  he  thought  about  it,  and  Tom 
irreverently  winked  one  eye  at  his  superior 
and  said  softly:  "Red  paint  on  the  out- 
side of  a  stack  don't  make  the  '98'  steam 
any  better,  or  worse  either.  Might  do  on 
the  inside;  but  outside — nit.  I  might  have 
thought  so,  too,  as  well  as  Jim;  but  I 
happened  to  be  in  the  roundhouse  when 
it  was  done.  Haven't  shoveled  any  less 
coal,  made  any  better  time  or  hauled  any 
more  cars  since  your  'scheme'  was  tried, 
Mr.  Duzenbury,  and  I  don't  believe  we 
will." 

"Well,  don't  tell  Jim."  said  Duzenbury. 
"Don't  want  to  hurt  his  feelings.  I  just 
wanted  to  be  sure  that  he  couldn't  be  de- 
pended on  for  an  impartial  opinion.  I 
don't  propose  to  make  an  ass  of  myself 
by  having  any  scheme  I  might  have  pro- 
nounced a  howling  success  on  the  '98,' 
and  then  get  knocked  cold  somewhere 
else.    I'm  looking  for  a  man  wdio  will  give 


a  device  a  fair  trial,  and  yet  not  swear  it 
does  all  the  work  and  the  engine  loafs 
along  just  for  company's  sake.  Don't 
want  my  ideas  killed  with  either  dynamite 
or  soothing  syrup.  If  you  think  of  an  en- 
gineer who  can  be  fair  in  this  matter.  I 
want  to  meet  him."  And  John  Duzen- 
bury walked  away,  leaving  Tom  Johnson 
a  heap  of  thoughts  to  turn  over  in  his 
mind.  He  came  to  the  conclusion  the 
new  superintendent  wore  a  level  head,  and 
that  there  were  a  good  many  engineers 
who  would  probably  laugh  at  Jim  Win- 
ters' red  smoke-stack,  but  who  were  apt 
to  be  caught  themselves.  Only  a  few  un- 
derstand the  new  motto  in  John  Duzen- 
bury's  office.  It  reads:  "Great  is  the 
imagination  of  man." 


Twenty-Four  O'Clock. 

If  we  had  our  2-foot  rule  divided  into 
two  parts,  had  each  part  numbered  from 
one  to  twelve,  and  called  the  first  part 
A.  X.  and  the  last  part  P.  X..  we  would 
probably  think  no  more  of  it  than  we  now 
do  of  the  double  numbering  of  the  hours 
of  the  day. 

We  would  probably  call  a  23-inch  ring 
11  P.  X.  inches  and  imagine  it  the  sim- 
plest thing  in  the  world,  and  call  anyone 
who  proposed  numbering  up  to  twenty- 
four  and  dropping  the  A.  X.  and  P.  X.,  a 
first-class  crank. 

But  after  we  had  made  a  few  mistakes, 
due  to  getting  the  A.  X.  and  P.  X.  mixed, 
and  the  boss  threatened  to  fire  us  for 
spoiling  so  much  work,  we  might  feel 
more  reconciled  toward  the  crank  and 
want  to  try  the  continuous  numbering, 
dropping  the  A.  X.  and  P.  X.  by  the 
wayside.  This  is  evidently  the  case  with 
the  railway  and  postal  officials  of  little 
Belgium, forthey haveadopted  the  24-hour 
time  system  for  railway,  telegraph  and 
postal  work,  making  two  countries  which 
have  fallen  into  line — Italy  being  the 
first.  It  is  not  compulsory  in  either  coun- 
try, but  is  adopted  to  simplify  railway 
time-tables,  and  for  convenience  gener- 
ally. It  clearly  does  away  with  mistakes 
in  A.  M.  and  P.  M.,  and  is  the  rational 
method,  which  seems  likely  to  be  adopted 
generally  when  time  has  rolled  around  a 
few  more  centuries — if  not  before. 

$     i     $ 

A  locomotive  engineer,  writing  from 
Apizaco,  Mexico,  says  that  it  is  the  prac- 
tice on  the  Mexican  &  Vera  Cruz  Rail- 
way to  fit  up  side  rod  brasses  when  the 
rods  are  at  the  top  or  bottom  quarter. 
The  breakage  of  side  rods  is  reported  to 
be  very  frequent,  and  several  severe  acci- 
dents to  enginemen  have  happened  re- 
cently. Our  correspondent  seems  to  at- 
tribute these  accidents  to  the  rods  being 
keyed  out  of  proper  length.  According 
to  our  correspondent,  there  are  a  great 
many  shop  practices  in  vogue  on  that 
road  which  ought  to  be  changed. 
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Special  Drilling  Machines. 

Two  very  convenient  and  handy  little 
tools  devised  by  Mr.  Pulaski  Leeds,  sup- 
erintendent of  motive  power  of  the  Louis- 
ville &  Nashville  Railroad,  are  in  use  in 
the  shops  on  that  line,  in  the  shape  of 
machines  for  drilling  jobs  that  cannot 
be  well  handled  at  the  drill-presses. 

In  the  illustrations,  Fig.  I  represents  a 
portable  machine  for  drilling  in  cither  a 
horizontal  or  vertical  plane.  The  whole 
thing    is    contained    in    a    space    18x24 


are  drilled  without    sac  rificing  the   wear- 
ing surface  of  an  eccentric. 

Fig.  2  is  a  drill  u  ed  foi  horizontal  work 
only,  in  direct  connection  with  a  dull 
spindle  from  which  it  is  driven  by  means  of 
the  shank  secured  in  thedrivinggears.  The 
feed  is  had  in  this  case  by  the  hand  wheel 
shown,  the  machine  being  clamped  to  the 
drill  press  table  when  in  operation. 

The  same  drill  in  all  general  features 
as  the  above  is  shown  in  Fig.  3,  which  has 
multiplying  gears,  and  is  fitted  to  a  base 


angular  po  ition  with  reference  to  the 
longitudinal  center  line  of  the  base.  The 
portable  features  of  these  tools  make 
them  very  popular  for  a  large  class  of 
work  of  the  mountain 
character. 


A  band  of  influential  engineers  and 
railway  men  in  Great  Britain  have  organ- 
ized a  National  Railway  Museum  Asso- 
ciation,    for    the    purpose    of    preserving 
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inches,  and  is  light  in  weight  for  a  tool 
of  the  kind.  It  comprises  a  cast  iron 
frame  carrying  a  sliding  head  into  which 
is  fitted  the  driving  gears.  The  head  is 
raised  and  lowered  by  means  of  a  screw 
passing  through  it,  which  is  turned  by  a 
ratchet  at  its  top.  It  is  available  for  use 
in  a  drill  press,  the  spindle  of  which  will 
take  the  Morse  tapered  shanks  shown  on 
the  machine,  or  the  latter  may  be  driven 
by  a  flexible  shaft  or  any  of  the  rotary 
motors  so  largely  in  use.  One  of  the 
jobs  it  is  a  necessity  on,  is  shown  with 
the    machine,    in    which    set-screw    holes 


plate  that  is  capable  of  adjustment  to 
angular  positions,  thus  increasing  the 
range  of  work  of  the  tool,  which  is  also 
driven  from  the  spindle  of  a  drill  press 
by  the  shank,  as  in  the  case  of  Fig.  2. 

Still  another  machine  on  the  same  plan 
of  those  mentioned  is  that  shown  in  Fig. 
4,  which  also  has  the  multiplying  gears, 
but  is  driven  by  a  pulley,  thus  making  it 
entirely  independent  of  the  drill  press  for 
power.  Above  Fig.  4  is  shown  the  base 
plate  carrying  the  drills  shown  in  the  last 
two  figures,  the  construction  showing  the 
slots  by  which  the  tool  is  brought  to  an 


articles  that  possess  historical  value  in 
connection  with  the  development  of  rail- 
ways. The  splendid  collection  of  railway 
relics  now  in  the  possession  of  the  Field 
Museum  in  Chicago  has  exercised  con- 
siderable influence  in  stimulating  the  peo- 
ple interested  in  British  railways  to  make 
a  systematic  effort  to  preserve  the  railway 
antiquities  not  already  destroyed  or  car- 
ried away  to  other  countries.  The  British 
government  has  been  applied  to  for  aid  in 
this  movement,  but  like  the  government 
of  the  United  States  in  similar  circum- 
stances, refuses  to  do  anything 
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Chicago,     Indianapolis    &    Louisville 
Eight-vv  heeler. 
The  very  handsome  eight-wheel 
e  here  illustrated  by  means  o 
hall  tone  and  threi   lim  •  ngraving 
of  two  recently  built  by  the  Brooks  Lot  0 
niotivi    Worl      For  tin-  Chicago,  Indian- 
apolis &  Louisville  Railway. 

The  i  j  lindi  I  ire  18  x  26  inches,  and  the 
driving  whccN  72  inrhes  in  diameter.  The 
boiler  is  62  inrhes  diameter  at  smallest 
ring,  and  1-  designed  to  carry  working 
sti  am  pressure  of  [90  pounds  to  the 
square  inch. 

'I  he  following  are  a  few  of  the  leading 
dimensions  of  the  engine : 
W<  ight  on  drivers,  79,000  lbs. 
Weight  on  truck  wheels,  42.800  lbs. 
Weight  total.  r2i,8oo  lbs. 
Weight  tender,  loaded,  88,000  lbs. 
Wheel  ba  •    total    of  engine,  23  ft.  5  in. 
Wheel  base,  driving.  8  ft.  6  in. 
Length  over  all.  total,  engine  and  ten- 
der, 58  ft.  \y2  in. 

Hight  center  of  boiler  above  rails,  8  ft. 
7V2  in. 

Hight  of  stack  above  rails,  14  ft.  11 '/i 
in. 

Heating  surface,  firebox.  145.6  sq.  ft. 
Heating  surface,  tubes,  1,804.4  sq.  ft. 
Heating  surface,  total,  1,950  sq.  ft. 
Grate  area,  26.8  sq.  ft. 
Drivers,  number,  4. 
Drivers,  diameter.  72  in. 
Drivers,   material    of  centers,    Pratt    & 
Letchworth  cast  steel. 
Truck  wheels,  diameter,  $3l/t  in. 
Journals,  driving  axle,  size.  8V2  x  11  in. 
Journals,  truck  axle,  size,  sVz  x  12  in. 
Main  crank  pin,  size,  6  x  5 '/a- 
Cylinders,  diameter.  18  in. 
Piston,  stroke,  26  in. 
Piston  rod,  diameter.  3V2  in. 
Kind    of   piston    rod    packing.    United 
States. 

Main  rod.  length  center  to  center.  7  it. 
10  in. 
Steam  ports,  length.  17  in. 
Steam  ports,  width.  1%  in. 
Exhaust  ports,  length.  17  in. 
Exhaust  ports,  width.  3  in. 
Bridge,  width.  i3i  in. 
Valves,  kind  of,  Richardson  balance. 
Valves,  greatest  travel,  7  in. 
Valves,  outside  lap.  1%  in. 
Valves,  inside  lap.  or  clearance,  o  in. 
Valves,  lead  in  full  gear,  o  in. 
Boiler,  type  of.  wagon  top. 
Boiler,  working  steam  pressure.  190  lbs. 
Boiler,  material  in  barrel,  steel. 
Boiler,  thickness  of  material  in  barrel. 
%  and  11-16  in. 

Boiler,  diameter  of  barrel.  62  in. 
Seams,    kind    of    horizontal,    quintuple 
riveted. 

Seams,  kind  of  circumferential,  double 
riveted. 
Thickness  of  tube  sheets.  %  in. 
Thickness  of  crown  sheet.  3/s  in. 
Crown  sheet  stayed  with  radial  stays. 
Dome,  diameter,  30  in. 
Firebox,  length.  8  ft.  I  in. 
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Firebox,  width.  3  ft.  5  in. 

Firebox,  depth  front,  79  in. 

Firebox,  depth  back,  62  in. 

Firebox  material,  steel. 

Firebox,  thickness  of  sheets,  $i,  5-16 
and  %  in. 

Firebox  water  space,  width:  Front.  4 
in.;  sides,  4  in.;  back,  4  in. 

Tubes,  number,  300. 

Tubes,  material,  charcoal  iron. 

Tubes,  outside  diameter.  2  in. 

Tubes,  length  over  sheets,  11  ft.  7V2  in. 

The  engine  is  equipped  with  Nathan 
sight-feed  lubricators,  Metropolitan  injec- 
tors, Gollmar  bell-ringer,  Ashcroft  steam 
gages.  United  States  metallic  packing. 
Cambria  axles,  Consolidated  Company's 
safety  valves  and  French  springs. 

©    i    © 

The  Smoke  Question. 

In  view  of  the  interest  now  being  shown 
in  the  question  of  smoke  prevention,  the 
following  discussion  at  the  Franklin  In- 
stitute, Philadelphia,  will  be  of  interest. 

Mr.  Edward  Longstreth  (formerly  of 
the    Baldwin    Locomotive    Works)   said: 

"Having  been  asked  if  the  black  smoke 
coming  from  locomotives  by  the  use  of 
soft  or  bituminous  coal  can  be  burned. 
I  would  say,  do  not  make  it,  but  burn  the 
particles  of  carbon  as  soon  as  they  come 
in  contact  with  the  fire.  This  can  be  done 
with  a  little  care  on  the  part  of  the  fire- 
man; he  must  keep  a  thin,  bright  fire,  and 
scatter  the  coal  over  the  fire  as  it  leaves 
the  shovel  and  fire  often,  then  very  little 
smoke  will  be  seen. 

'"Thirty  years  ago,  when  they  changed 
from  burning  wood  to  coal  on  locomo- 
tives, I  had  a  great  deal  to  do  with  nu- 
merous devices  patented  to  consume 
smoke,  but  they  soon  passed  out  of  exist- 
ence, as  it  was  found  the  plain  fire-box 
with  brick  arch  and  a  good  fireman  show- 
ed less  smoke  than  the  best  patented 
boilers  fired  with  a  bad  fireman. 

"Watch  the  trains  and  you  will  often 
see  one  section  not  showing  smoke,  and 
perhaps  with  the  next  section  of  the  same 
train  the  locomotive  will  fill  the  neighbor- 
hood with  black  smoke,  the  engines  being 
the  same  and  burning  the  same  coal,  but 
one  having  a  better  fireman  than  the  other. 
In  England  they  fine  the  engineer  and 
fireman  for  carelessness  if  they  let  an 
engine  smoke. 

"The  engines  are  all  right  (if  they  tear 
up  a  light  fire,  put  in  larger  exhaust  noz- 
zles); educate  the  fireman  and  see  that  he 
does  his  duty,  then  the  road  will  be  richer 
and  the  neighbors  happier." 

Mr.  S.  M.  Vauclain  said: 

"It  is  a  very  easy  matter  for  one  to  say 
that  smoke  can  be  prevented  by  care- 
ful firing,  and  opening  of  the  fire-door, 
and  in  various  other  methods  heretofore 
alluded  to.  In  my  opinion,  however,  the 
question  of  satisfactorily  avoiding  the 
smoke  from  locomotives  depends  upon 
the  amount  of  coal  that  it  is  required  of 
the    locomotive    to    consume    per   square 
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emissions  Fn  im  I  hi     mol  c    ta<  k  are  very 
great 

"( >f  late  yeai  ,  thi  pi  ai  tice  at  the  Bald 
win  i  .ocomotive  Wi  irl  ,  w  here  we  di 
locomotives  for  burning  all  grades  of  fuel. 
has  been  to  hate  samples  of  the  coal, 
which  is  intended  to  be  burned  in  the 
locomotives,  submitted  to  us.  We  care- 
fully analyze  this  fuel,  and  then  dei  ide 
as  to  tin'  propei  dimen  ions  for  the  fire- 
box, and  provisions  for  the  admission  of 
air  over  the  fire,  so  as  to  avoid,  as  far  as 
possible,  the  emission  of  black  smoke;  or, 
in  other  words,  to  arrive  at  as  near  per- 
fect combustion  as  it  is  possible  for  us 
to  do. 

"The  personal  equation,  however,  on  a 
locomotive,  is  a  somewhat  large  one.  The 
fact  that  one  locomotive  will  make  no 
smoke  in  starting  a  train  out  of  a  station 
and  passing  through  the  suburbs  of  the 
town,  and  that  another  of  the  same  class 
and  type  immediately  following,  will  emit 
great   volumes   of  black    smoke,   is  some- 


the  city  Hi  but  n' 

i1m    fin 

1,.    im.  'irnish 

in   im  with  fuel  and  build  it  up;  otherwise, 
thi  il  hi    had  when  he  started  will 

■  I  bj  the  action  of  the  1 1 
and  il  it  iH  bi  rendered  practically  unfit 
for  service,  or  at  least  to  maintain  it-, 
schedule  speed  until  he  has  had  an  op- 
portunity  to  recover  the  fire  and  get  it  in 
good  shape  It  is,  therefore,  very  easily 
undi  i  stood  why  in  some  instances  a  great 
deal  of  supposedly  unnecessary  black 
smoke  is  made  in  starting  trains. 

"The  chief  qualification  necessary  in  a 
locomotive  for  burning  bituminous  coal  is 
to  have  a  sufficiently  large  grate  area  to 
give  an  economical  coal  consumption  per 
square  foot  of  grate  surface  per  hour." 

Regarding  the  use  of  petroleum  for 
fuel,  the  conclusions  of  Dr.  Dudley  in 
1888  still  holds  good,  despite  the  dis- 
covery of  new  oil  fields  in  this  country. 
The    Pennsylvania    system   alone,   would. 
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foot  of  grate  surface  every  hour.  If  the 
locomotive  is  so  constructed  that  this 
amount  is  excessively  high,  it  is  impos- 
sible to  avoid  the  making  of  smoke,  which 
occurs  from  incomplete  combustion. 
Forced  firing  on  a  locomotive  is  not  only- 
hard  on  the  fireman  himself,  but  on  the 
bank  account  as  well,  as  the  evaporative 
efficiency  of  the  fuel  is  very  much  reduced, 
and,      consequently,      the      objectionable 


times  due  to  the  iact  that  the  second  en- 
gine has  been  hurriedly  called  upon  to  do 
this  service,  and  the  fireman  has  not  had 
sufficient  time,  to  use  a  common  expression, 
to  "burn  a  good  fire,"  or.  in  other  words. 
to  get  his  fire  in  proper  shape  before 
leaving  the  station.  If  the  fire  be  in  proper 
condition  before  he  leaves  the  station, 
he  will  have  no  occasion  to  put  large 
quantities  of  fuel  in  the  fire-box  until  after 


roughly  speaking,  consume  about  one- 
third  of  the  entire  oil  production  of  the 
country. 

$     i     ft 

The  Baldwin  Locomotive  Works  re- 
port a  decided  improvement  in  orders 
since  the  month  of  May.  that  month  being 
the  lightest  in  fifteen  years.  It  begins  to 
look  as  though  better  business  was  at  last 
coming  into  view. 
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Inside  Clearance   versus    Lengthening 
Eccentric  Rods. 

/  Mors: 

It  has  been  found  that  while  we  have 
little  difficulty  in  setting  a  valve  so  that  it 
will  cut-off  square,  at  the  same  time,  the 
sounding  of  the  exhaust  would  indicate 
that  the  valves  were  still  "lame."  This 
is  due,  as  is  well  known,  to  the  angularity 
of  the  connecting  rod:  in  other  words, 
to  the  fact  that,  with  a  uniform  release  in 
the  cylinders,  the  rotation  of  the  driving 
wheel  from  the  front  dead-center  to  the 
release,  going  backward,  would  be  less 
than  from  the  back  dead-center,  going 
forward,  and  to  obtain  equal  periods  of 
exhaust,  with  a  uniform  rotation  of  the 
wheel,  it  becomes  necessary  to  lengthen 
out  the  eccentric  rods  about  5-64  inch, 
after  the  valves  have  been  set  with  some 
determined  equal  lead  at  full  gear.  It  is 
well  known  that  if  the  valve  has  no  inside 
lap  or  inside  clearance,  the  points  of  re- 
lease and  compression  are  coincident,  and 
as  it  is  desired  to  cause  the  release  to 
occur  earlier  at  the  back  center,  and  later 
at  the  front  center,  the  eccentric  rods  are 
lengthened,  which  causes  the  valves  to 
sound  square.  This  manipulation  of  the 
eccentric  rods,  however,  results  in  an  in- 
creased lead  at  the  front  center,  and  it  is 
correspondingly  decreased  at  the  back 
center,  and  as  it  is  desirable  to  have  the 
valve  possess  equal  lead  at  both  centers, 
instead  of  lengthening  the  eccentric  rods 
a  determined  amount,  the  valve  is  cut  out 
at  the  back  edge  of  the  exhaust  cavity 
which,  on  our  road,  we  have  found  that  % 
inch  is  about  right.  As  regards  negative 
lead.  I  have  set  the  valve  on  some  engines 
with  as  much  as  %  inch  negative  lead  in 
full  back  gear,  that  is,  after  setting  them 
with  I -16  inch  positive  lead  for  both  mo- 
tions, the  back-up  eccentrics  were  moved 
from  the  crank  to  show  %  inch  negative 
lead,  and  in  doing  this  the  lead  is  reduced 
in  the  running  cut-off  for  forward  gear. 
On  some  engines  we  have  obtained  a 
fairly  constant  lead  for  three  or  four 
in.  1.  lies,  after  the  lever  has  been  hooked 
up;  the  cut-off,  of  course,  changing  with 
the  change  of  lever.  The  accompanying 
indicator  cards  were  taken  from  an  en- 
gine having  1%  inches  outside  lap,  travel 
of  valve  6  inches,  3-16  inch  inside  clear- 
ance at  back  edge  of  valve.  The  valves 
were  set  "line  and  line"  for  both  motions. 
Card  No.  I  was  taken  just  as  the  engine 
was  starting,  or  rather  after  it  had  made 
about  twelve  revolutions,  and  the  effect 
of  this  inside  clearance  is  very  apparent 
from  the  change  in  the  direction  of  the 
compression  curves  at  B,  which  is  caused 
by  steam  blowing  over  from  one  end  of 
the  cylinder  to  the  other,  as,  at  this  point 
in  the  stroke,  the  two  ends  are  in  com- 


munication with  each  other.  This  inside 
clearance  also  causes  'a  later  or  lower 
compression  curve  at  the  back  end  of  the 
cylinder  which  is  clearly  shown  by  cards 
No.  2  and  No.  3.  This  blowing  over, 
however,  is  only  seen  in  cards  taken  at 
very  slow  speeds.  If.  instead  of  cutting 
out  the  back  edge  of  the  valves,  the  ec- 

[Scale,  100;  boiler  pressure,  180.] 
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EFFECT  OF  INSIDE  VALVE  CLEARANCE. 

centric  rods  had  been  lengthened  to  ob- 
tain equal  periods  of  exhaust,  the  cards 
would  have  shown  a  late  steam  admission 
at  the  back  center,  and  an  early  one  at  the 
front  center,  and  it  will  be  readily  seen 
that  the  leads  will  remain  equal  at  both 
centers  by  giving  the  valves  inside  clear- 
ance. It  will  be  noticed  that  the  M.  E.  P. 
and  consequently  the  I.  H.  P.,  is  greater 
for  the  front  end  of  cylinder,  which  was 
equalized  later  on  by  slightly  shortening 
the  forward  motion  eccentric  rods,  as  they 


were  not  quite  square  at  the  first  indica- 
tion of  the  engine.  The  valves  on  this 
engine  were  finally  changed  and  set  1-16 
inch  positive  lead,  at  full  forward  gear,  and 
3-32  inch  negative  lead,  at  full  backward 
gear,  and  much  better  results  were  ob- 
tained. If,  by  indicating  an  engine,  it  is 
found  that  the  compressions  are  too  high, 
the  front  edge  of  the  valve  can  be  cut  out 
a  determined  amount,  and  the  back  edge 
a  corresponding  amount,  so  as  to  keep  the 
sound  of  the  valve  square.  It  is  important 
to  keep  a  record  of  all  engines  having 
valves  with  inside  clearances,  so  that  the 
valve-setter  will  set  the  valve  with  equal 
leads  determined  upon  for  both  motions, 
and  run  over  the  cut-off  for  correct  length 
of  lift  link  hangers  only,  that  is,  to  make 
the  sum  of  the  cut-offs  equal  for  both 
sides. 

S.  J.  Dillon. 
fersey  City,  X.  J. 

i     i     $ 

Compression  and  Clearance  in  Steam 
Engines. 

Editors: 

Rankin,  it  is  said,  has  demonstrated, 
in  theory  that  is  difficult  to  refute,  that 
the  losses  incident  to  large  clearance  in 
steam  engines  may  be  recovered,  or  pre- 
vented, by  a  proper  adjustment  of  the 
compression.  I  am  not  at  all  familiar 
with  that  writer's  work,  but  presume  that 
this  contention  is  based  on  the  commonly 
accepted  theory,  that  cylinder  condensa- 
tion is  caused  by  the  cooling  effect  of  the 
exhaust  on  the  cylinder  walls,  and  that  an 
initial  temperature,  approximating  that  of 
the  entering  steam,  may  be  restored  to 
them  by  compression,  without,  or  par- 
tially without,  cost. 

The  enormous  heat-absorbing  capacity 
of  aqueous  vapor,  with  which  the  clear- 
ances are  filled  by  compression,  is  well 
known;  but,  still,  engineers  of  high  and 
low  degree  will  persist  in  associating  con- 
densation losses  with  the  absurd  fallacy, 
that  the  temperature  of  the  iron  walls  of 
the  cylinder  can  be  made  to  dance  in  har- 
mony with  the  strokes  of  the  piston, 
whether  they  are  at  the  rate  of  100  or  600 
to  the  minute.  Iron  that  receives  a  hot- 
water  bath  once  in  every  alternate  frac- 
tion of  a  second  will  never  reach  a  tem- 
perature much  higher  than  that  of  the 
water,  whatever  may  be  the  temperature 
of  the  steam  applied  in  the  intervals.  If 
the  cylinder  walls  could  be  kept  dry,  they 
would  readily  attain  a  high  temperature; 
but  under  the  best  conditions  possible,  in 
any  engine  as  yet  publicly  known,  the 
entering  steam  is  chilled  not  only  by  the 
comparatively  cold  cylinder  walls,  but  has 
to  mix  throughout  the  entire  clearance 
spaces,  with  the  water-laden  products  of 
compression. 
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With  small  clearance,  the  temperature 
may  be  made  to  rise  very  rapidly  near 
the  end  of  the  stroke,  and  with  a  pro- 
portionately small  volume  of  vapor  com- 
pressed; but  with  large  clearance  the 
compression  must  begin  earlier  to  estab 
lish  the  same  temperature,  and  therefore 
a  much  greater  volume  of  water  is  swept 
into  the  clearance  spaces  by  the  piston. 
It  is  therefore  quite  conceivable  that  the 
difference  between  3  and  6  inches  of  com- 
pression may  mean  all  the  difference  be- 
tween  a  good  and  a  bad  engine,  provided 
a  corresponding  difference  exists  between 
the  capacities  of  their  clearance  spaces. 
If  the  compression  is  low  and  the  clear- 
ance large,  the  pernicious  cause  of  initial 
condensation  still  remains  in  the  low  tem- 
perature of  these  partially  fdled  spaces. 

When  compression  begins,  the  heat 
units  confined  in  the  space  before  the  pis- 
ton are  just  as  incapable  of  performing 
work,  under  the  conditions  then  prevail- 
ing, as  if  they  had  been  disseminated  into 
the  polar  regions.  To  drive  them  into 
the  clearance  spaces,  means  to  expend 
considerable  more  energy  than  they  can 
possibly  return  in  the  next  stroke  of  the 
piston,  in  accordance  with  the  universal 
law  of  work.  It  is  simply  an  exchange  of 
the  effective  pressure  on  the  piston,  for  so 
much  compressed  vapor,  with  all  the 
losses  incident  to  the  transaction,  on  the 
wrong  side  of  the  account.  These  losses, 
if  the  clearances  are  large  and  the  com- 
pression high,  may  be  offset  to  a  certain 
extent  by  reduced  initial  condensation: 
but  it  is  difficult  to  believe  that  a  big  dose 
of  hot  water  could  cure  such  a  disease, 
when  a  small  one  has  a  contrary  effect. 
The  available  material  for  filling  the  clear- 
ance spaces  by  compression  is  bad.  and 
the  choice  between  leaving  them  empty 
or  filling  them  with  such  material,  is 
equally  bad.  The  best  remedy  is,  to  leave 
as  little  room  for  either  alternative  as  pos- 
sible. 

W.  1".  Cleveland. 

Monet  on,  X.  />'. 


The    Action    of    Inertia    and    Steam 
Forces   Combined. 

Editors: 

If  we  consider  the  reciprocating  parts 
of  an  engine  located  on  the  crank  pin  as 
in  Fig.  1,  their  inertia  (when  in  regular 
service)  may  be  calculated  closely  enough 
for  many  practical  purposes  by  treating 
them  as  a  revolving  weight,  when  their 
inertia  will  be  the  same  as  the  horizontal 
component  of  the  centrifugal  force  of  a 
like  weight. 

To  illustrate:  Take  an  engine  with 
n)  x  24-inch  cylinders,  72-inch  wheels 
making  300  turns  per  minute,  the  steam 
pressure  and  distribution  as  shown  by 
the  cards  in  the  upper  part  of  Fig.  2.  The 
unbalanced  weight  of  the  reciprocating 
parts  to  be  200  pounds,  which,  at  the  speed 
as  Mated,  is  equal  to  6,000  pounds.  From 
these   data,   both    the    steam   and    inertia 


forces  have  been  plotted  in  the  lower  pari 

of  Fig.  2.  The  large  circle  represents  the 
path  of  the  crank  pin,  and  1  drawn  to  a 
scale  of  i]/2  inches  to  the  foot.    The  small 

circles  drawn  in  tin imf(  n  ni  1    of  the 

large  one  represent  the  crank  pin  at 
various  points  of  the  Stroke,  and  are  num- 
bered from  o  (the- forward  center;  to  10. 
From  these  points  horizontal  lines  are 
drawn,  and  represent  the  inertia  of  the 
reciprocating  parts.  That  is,  the  hori- 
zontal distance  from  any  point  to  the 
vertical  center  line  represents  the  inertia 
of  the  reciprocating  parts  when  a  radius 
line  represents  the  centrifugal  force  of  a 
like  unbalanced  weight.     In  this  case  the 


to  which  they  arc  connected  by  •■■ 
dotted  lines.    The  cards  are  intended  to 
<>  the   figure  on  one   will    rep- 
n   en)  tin-  same  ordinates  on  the  other, 
["hi     'Up  al  scale  to  bi  in  the  1  arda 

is    100   poundl   to  the   inch.      In   order  to 
mil.    tin-   inertia  and  steam   force 
readily  comparable,  the  steam  forces  have 
been  reduced  to  tractive  force,  and  also 
to  the  same  scale  as  the  inertia  forces. 

The  tractive  force  has  been  determined 
by  multiplying  the  force  on  the  crank- 
pin,  due  to  the  steam  pressure  on  the 
piston,  by  the  vertical  distance  that  the 
crank-pin  is  above  or  below  the  center 
of  the  axle,  and  dividing  the  product  by 
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radius  line  is  V/t  inches  long,  and  as  the 
centrifugal  force  is  6,000  pounds,  it  is 
clear  that  the  scale  by  which  these  lines 
are  to  be  measured  will  be  4,000  pounds 
per  inch.  As  the  inertia  force  in  the  four 
quarters  has  been  assumed  to  be  equal, 
only  the  first  quarter  will  be  measured 
and  marked.  Beginning  at  point  I,  we 
find  its  length  to  the  horizontal  line  to 
correspond  to  5.750  pounds;  point  2  line, 
4,000;  point  3  line,  3.500;  point  4  line. 
1.900.  At  point  5  the  engine  is  on  the 
quarter  and  no  inertia  force  exists. 

Referring  to  the  indicator  cards,  it  will 
be  seen  that  their  ordinates  are  drawn  to 
correspond  with  the  points  in  the  stroke 


the  radius  of  the  wheel;  the  quotient  is 
the  tractive  force.  In  making  these  cal- 
culations for  the  various  points  in  the 
stroke,  it  must  be  kept  in  mind  that  the 
total  steam  pressure  on  the  piston  does 
not  reach  the  crank-pin  at  all  points.  For 
instance,  at  point  1  it  will  require  ;  ~: 
pounds  of  the  steam  pressure  on  the  piston 
to  make  it  and  its  other  reciprocating 
parts  keep  up  with  the  crank-pin,  and  it  is 
largely  this  disparity  between  crank-pin 
and  cylinder-head  pressures  that  causes 
an  engine  to  do  the  "nosing"  act.  With 
steam  distribution  as  shown  in  the  cards, 
nosing  will  be  increased  by  the  tractive 
force,  as  will  be  seen  further  on. 
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inning  with  the  engine  on  the  center 
at  point  o.  we  have  an  inertia  force  of 
6,000  pounds  ahead  and  no  tractive  force. 

At  point  i  the  tractive  force  is 
-'-4  X  ISO-  5750 


36 


X  3-75  =  3-840  pounds. 


At  point  2  the  tractive  force  is 
284  X  137  -4900 


36 


X  7.1  =  6,707  pounds. 


Ai  point  3  the  tractive  force  is 

284   <  no  —  3500         ,„ 

,(  -  X  9-68  =  7.459  pounds. 

At  point  4  the  tractive  force  is 

284  X  81  -  1900 

6  -  X  n.25  =6,595  pounds. 

At  point  5  the  tractive  force  is 
284  X  56 


36 


X  12.  =  5,3»o  pounds. 


down  in  Fig.  2,  and  do  not  need  any  ex- 
planation till  we  come  to  point  6,  where 
the  inertia  force  is  subtracted  from  the 
tractive,  leaving  only  1,100  pounds  that  is 
effective  in  propelling  the  engine  ahead, 
hence  the  line  from  point  6  is  run  1,100 
ahead  of  the  vertical  center  line.  At  point 
7  the  traction  is  but  450  pounds,  and  is 
subtracted  from  the  inertia  force  as  shown 
by  the  reference  line  just  above  and  to 
the  right  of  point  7.  At  points  8  and  9  the 
pressure  is  on  the  back  side  of  the  piston, 
and  therefore  the  tractive  force  is  nega- 
tive and  must  be  added  to  the  inertia,  as 
shown  at  these  points  on  the  diagram. 
This  completes  the  back  stroke.  The  for- 
ward stroke  will  be  just  as  efficient  in  pro- 
pelling the  train,  but  it  has  a  very  different 
appearance  when  laid  off  on  the  diagram. 


5     '  5300  lbs 

-l'.mo  Ibs.J 
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At  point  6  the  tractive  force  is 
284  X  35 


36 


X  n.25  —  1,900  =  1. 100  pounds. 


At  point  7  the  tractive  force  is 
284  X  6 


36 


-  X  9-68  =  450  pounds. 


At  point  8  the  tractive  force  is 

284  X  40 
— - —  X  7. 1  =  2  250  pc  unds. 

At  point  9  the  tractive  force  is 
284  X  75 


36 


X  3-75  =  2,250  pounds. 


The   above    values   have   all    been    laid 


This  is  caused  by  the  fact  that  in  the  first 
quarter  (from  zero  to  point  5)  the  tractive 
and  inertia  forces  both  act  in  the  same  di- 
rection. In  the  second  they  are  mixed, 
part  of  the  time  the  tractive  is  one  way, 
then  the  other.  In  the  third  they  are  op- 
pi  ite,  while  in  the  fourth  they  are  both 
ahead  till  the  tractive  becomes  negative. 
In  tracing  the  second  stroke  point  11 
corresponds  to  point  1  in  the  first,  and 
tin  same  distances  are  laid  off  all  the 
v\ay  around  in  the  second  stroke  as  they 
are  in  the  first,  remembering  always  to 
give  the  same  distance  to  opposite  points. 


So  far  we  have  dealt  only  with  one  en- 
gine. It  will  now  be  assumed  that  the 
wheels  are  set  quartering,  but  are  loose 
on  the  axles;  that  the  right-hand  engine  is 
at  point  zero,  and  that  the  left-hand  en- 
gine (which  in  all  other  respects  is  identi- 
cal with  the  right)  is  at  point  15.  In  this 
position  the  forces  ahead  are  nearly  the 
same  on  each  side.  A  greater  inequal- 
ity between  the  two  sides  will  be  when 
the  left  side  is  at  point  18,  where  it  has 
2,650  pounds  inertia  ahead,  while  the 
right  side  has  at  point  3,  3,500  inertia  and 
7,459  pounds  tractive,  both  ahead, 
say  a  total  of  11,000  pounds.  This  leaves  a 
difference  of  about  8,000  pounds  in  favor 
of  the  engine  nosing  to  the  left.  With  the 
right  at  point  5  and  the  left  at  point  o  the 
forces  are  evened  up  again.  With  the  left 
at. point  3  there  is  a  continual  inertia  and 
tractive  of  11,000  pounds  ahead,  and  the 
right  at  point  8,  with  a  combined  inertia 
and  tractive,  both  back,  we  have  a  sum 
of  about  18,000  pounds  which  ought  to 
induce  the  engine  to  nose  to  the  right. 
Of  course,  somewhere  in  the  revolution 
an  equal  amount  of  nosing  to  the  left 
ought  to  take  place,  but  I  will  leave  it  for 
the  reader  to  determine. 

The  object  in  assuming  the  wheels  to 
be  loose  on  the  axle  has  been  to  allow 
the  two  forces  (inertia  and  tractive)  to 
act  together,  when  an  opportunity  offered, 
to  the  fullest  extent.  If  the  wheels  and 
axles  were  non-elastic,  and  were  rigidly 
fastened  to  each  other,  then  the  inertia 
force  alone  could  produce  nosing,  and 
not  then,  without  slipping  the  wheels  on 
the  track  on  one  side  or  the  other.  But 
there  are  no  non-elastic  materials,  and 
from  the  amount  of  spring  that  I  have 
seen  in  axles  when  turning  the  drivers. 
I  am  satisfied  that  the  axle  will  readily 
twist  enough  when  the  steam  pressure  is 
maximum  on  the  crank-piece  on  one  side 
and  nothing  on  the  other,  to  very  per- 
ceptibly increase  the  nosing  disturbance. 
J.  H.  Dunbar. 

Youngslown,  O. 

§    ®     i 

Narrow  Escapes. 

Editors: 

I  wish  to  claim  exemption  from  the 
rule  as  set  forth  in  "Fatal  Accidents,"  on 
page  429,  June  number,  in  which  it  is 
claimed  that  "no  engineer  ever  came  out 
alive  from  his  third  disaster,"  and  claims 
that  the  man  who  has  had  two  close  calls 
will  abandon  railroading  if  he  is  wise.  I 
think  I  have  been  as  near  death's  door, 
as  an  engineer  in  railroad  disasters,  as 
'  anyone  could  be,  and  not  enter  in. 

In  one  instance  a  bridge  over  Pleasant 
Run  Creek,  within  one  mile  of  Indian- 
apolis, dropped  from  under  my  feet  while 
the  drivers  of  the  engine  were  still  on  it. 
The  engine  carried  the  fireman  and  my- 
self over,  the  tender  went  down,  turned 
end  for  end  and  bottom  up,  with  a  brake- 
man  on  it.  The  fuel  was  all  thrown  out, 
the  brakeman  thrown  into  the  fuel  pit,  and 
thirteen  cars  on  top  of  it;   and  yet  that 
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brakeman  was  not  seriously  injured.    The 
whole  fall  was  over  twenty  feel  and  oc 
curred  at  night, 

In  another  instance,  with  this    a 

gine,  we  ran  over  a  horse  on  a  trestle. 
The  engine  fell  fourteen  feet,  turned  bot- 
tom  up   and    rested   against    the   trestle. 


down   to   the   heel ;    I    wa 

bruised,  bul   was  able  to  help  carry  the 

fireman  half  a  mile  to  a  hotel,    This  was 

at   ni^ht. 

In  another  instance  I  was  running  the 
fast  night  tram  (passenger)  fifty  minuti 
late,  and  bound  to  maki  up  a  i  ei  tain  num 


J    " 


m o IHi. 

B 


^r 


Fig.  J 
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The  fireman  and  myself  were  thrown  more 
than  thirty  feet  to  one  side  of  the  wreck 
and  landed  on  the  roof  of  the  cab,  which 
was  torn  loose  and  landed  bottom  side  up. 
The  brakeman  was  landed  some  distance 
back  of  us.  He  had  one  of  his  fingers 
broken;  the  fireman  was  badly  scalded  on 
one  leg  from  the  back  of  the  knee  joint 


ber  of  minutes.  It  was  a  very  foggy  night. 
An  extra  freight  train  was  stalled  halt 
way  up  the  grade  and  no  light  out,  while 
we  were  within  fifty  feet  of  it.  The  ten- 
der was  full  of  wood.  It  was  on  an  em- 
bankment where  the  willows  had  just  been 
cut  down  and  the  stumps  stood  up  like 
heckle  teeth,  so  that  it  was  death  to  jump. 


rhe  fin  'he  wheel 

on  bis  side;   I  got  on  the 

the  gangway ;  th>' t' ndi  i    '>    driven  under 
lotboard  and  thi  id  into  and 

completely  filled  the  space  clear  abo 
fire   door,   and   neither  of  us  was  hurt. 
This  also  occurred  in  the  night. 

The  conductor  of  the  freight  train  was 

new,  and  on  his  first  trip,  and  forgot  that 

there  was  any  regular  passengt  r  train  on 

1       [|  it  trip  on  that 

'I       I    run    some   years   after  that,   but 

finally  quit  •  ngim  i  ring.  This  all  occurred 

on  the  J.  M.  &  I.  Ry..  between  Indianapo- 

i     no]   Louisville,     Since  then   I   was  in 

"I)  that  turn'  d  over  and   I   received 

very  slight  injuries.  These  all  seemed  to 
be  very  serious  disasters  at  the  time,  and 
I  think  I  have  a  right  to  claim  exemption 
from  the  rule  referred  to. 

BENJ.  W.  Smith. 
Princeton,  hul. 

$         §         © 

Unbalanced  Construction. 

Editors: 

The  value  of  symmetry  in  machine 
building  is  often  neglected.  Mere  adjust- 
ment of  parts  for  the  benefit  of  the  eye  is 
not  meant,  but  the  balancing  of  those 
parts  which  are  affected  by  the  strains  due 
to  the  work  imposed  upon  them. 

A  case  in  point  is  the  experience  of  a 
certain  railway  company  with  a  class  of 
locomotives  built  by  a  well-known  firm, 
as  compared  with  that  of  a  connecting 
line,  which  uses  the  same  make  of  en- 
gines with  some  changes  in  design. 

The  locomotives  of  the  first  mentioned 
road  have  frames  of  the  construction 
shown  in  Fig.  I.  the  particular  part 
which  is  shown  being  that  between  cylin- 
der and  front  jaw.  It  will  be  noticed  that 
the  lower  section  is  in  the  same  hori- 
zontal plane  as  center  of  cylinder,  and  that 
the  upper  section  is  above  center  line 
about  14  inches. 

A  vast  amount  of  trouble  has  been  ex- 
perienced by  the  breaking  of  frames  at 
the  point  A  through  the  bolt  hole:  some 
breaking  so  often  that  instead  of  welding 
break  together,  huge  patches  are  put  on, 
as  shown  by  dotted  lines. 

After  two  or  three  fractures  in  the  lower 
section,  a  break  generally  occurs  in  the 
upper  one  at  C. 

Fig.  2  shows  the  design  adopted  by  the 
second  mentioned  road,  and  which  gives 
practically  no  trouble  at  all:  a  broken 
frame  being  almost  unknown. 

In  the  first  case,  the  constant  extension 
and  compression  of  the  lower  part,  due 
to  action  of  piston  being  greater  than  that 
of  the  upper  section,  as  it  carries  by  far 
the  greater  part  of  the  load,  causes  a 
bending  action.  This  results  in  fatigue 
and  crystallization,  which  centralizes  in 
A.  causing  fracture.  The  same  action  fol- 
lows in  the  upper  part,  but  more  slowly. 

The  design  of  Fig.  2.  which  does  not 
contain  at  D  the  aggregate  amount  of 
metal   contained   in   the   two   sections   of 
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Fig.  i,  and  which  gives  the  best  results, 
proves  that  the  addition  of  the  upper  bind- 
er is  a  source  of  weakness  instead  of 
strength,  as  it  destroys  the  symmetry  of 
construction. 

Another  ease  is  that  of  the  form  of 
crosshead  shown  in  Fig.  3.  These  cross- 
heads  are  believed  to  be  one  cause  of  a 
number  of  broken  piston  rods.  The 
amount  of  unbalanced  metal  above  cen- 
ter of  crosshead  pin  weighs  about  150 
pounds.  It  does  not  require  a  mathe- 
matical demonstration  to  see  that  a  tre- 
mendous bending  moment  is  brought  on 
the  neck  of  piston  rod  by  the  constant 
reversal  of  movement  due  to  reciproca- 
tion. The  guides  do  not  offer  much  re- 
sistance to  it  when  they  are  worn  apart 
from  1-16  to  's  inch,  as  often  occurs. 

In    ordinary    freight   service   at   speeds 

of  15  to  20  miles  per  hour,  the  bending 

I'M' iti    is   imperceptible;    but   when   a   35 

to  40  mile  rate  is  attained,  the  final  result 

.is  disastrous. 


Fred  K.  Rogers. 


Corning,  X.  Y, 


The   Baltimore   &    Ohio    Locomotives. 

The  fifteen  freight  locomotives  recently 
ordered  by  the  receivers  of  the  Baltimore 
&  Ohio  Railroad  from' the  Pittsburg  Lo- 
comotive  Works,  will  be  similar  in.  de- 
sign to  those  furnished  by  the  same  com- 
pany earlier  in  the  year.  They  will  not 
be  quite  as  heavy,  as  they  are  to  be  used 
on  what  is  known  as  the  Second  Division, 
where  the  grades  are  not  as  bad  as  on 
some  other  parts  of  the  road. 

They  will  have  simple  cylinders  21  x  26 
inches,  with  50-inch  driving  wheels,  and  a 
total  wheel  base  of  23  feet  2  inches.  The 
firebox  will  be  located  on  top  of  the 
frames,  with  inside  dimensions  of  42  x  116 
inches,  and  a  grate  area  of  33.83  square  feet. 
The  boilers,  built  for  180  pounds  pressure, 
will  be  of  the  extended  wagon  top  type 
with  a  60-inch  waist  diameter  and  a  total 
heating  surface  of  1,964.5  square  feet,  with 
a  firebox  heating  surface  of  173.73  square 
feet.  These  engines  will  have  frames 
specially  braced  and  will  use  a  cast-iron 
deck  plate  filling  in  between  the  frames 
ahead  of  cylinders  and  back  of  bumper 
brace,  to  prevent  the  racking  strain  which 
is  usually  concentrated  on  the  cylinder 
saddles. 

The  Baldwin  Works  have  begun  the 
delivery  of  the  engines  ordered  from  them 
sometime  ago,  a  dozen  of  them  being  in 
actual  service. 


Men  who  are  striving  to  learn  all  the 
mysteries  connected  with  the  care,  ope- 
ration and  maintenance  of  the  air  brake 
should  not  overlook  the  aid  they  can  get 
from  Conger's  "Air  Brake  Catechism." 
If  you  have  not  seen  it,  send  25  cents  to 
this  office  and  you  will  receive  the  best 
quarter's  worth  of  reading  you  ever 
bought. 


How  Not  to   Make   Heavy  Repairs  on 
Locomotive  Boilers. 

BY    HENRY   J.    RAPS. 

In  this  age  of  invention  a  large  num- 
ber of  tools  have  been  made  to  facilitate 
the  construction  and  repair  of  the  loco- 
motive boiler,  and  the  all-important  ques- 
tion with  both  builder  and  repairer  is — 
how  to  do  the  work  as  quickly  and 
cheaply  as  is  consistent  with  safety,  good 
construction  and  permanency  of  repairs. 
For  the  builder  tins  is  a  very  proper  ques- 
tion, and  also  for  the  repairer,  when  re- 
pairs are  necessary;  but  there  is  a  ques- 
tion of  still  greater  importance  to  the 
repairer,  and  that  is — How  not  to  make 
repairs,  or,  to  modify  it,  how  to  avoid 
making  extensive  or  heavy  repairs. 

To  illustrate  this,  we  will  go  back  to  the 
new  boiler.  It  has  been  in  service  for 
two  or  three  months;  has  had  the  best  of 
care;  has  been  washed  regularly  every 
500  or  600  miles — more  or  less — as  cir- 
cumstances and  the  condition  of  water 
demanded;  has  been  inspected  regularly; 
while  the  scale  has  been  getting  thicker 
all  over  the  inside  of  the  boiler,  you  have 
noticed  no  unusual  accumulation;  yet  the 
boiler-maker  comes  to  you  and  reports 
three  or  four  stay-bolts  leaking,  or  pos- 
sibly only  one.  You  begin  to  think  there 
is  nothing  in  washing  out  after  all— it's  a 
laborious,  dirty  job  all  the  way  through, 
and  unsatisfactory  in  the  end.  You  try 
to  study  out  the  cause  of  the  bolts  leak- 
ing. Are  the  stay-bolts  spaced  too  far 
apart?  Were  they  put  in  too  tight  or  too 
loose?  Were  they  hammered  too  much 
or  too  little?  Are  the  heads  too  large  or 
too  small?  Was  the  thread  partly  stripped 
in  putting  in  the  stay-bolts?  Is  it  on  ac- 
count of  poor  material  in  the  bolts  or  is 
it  poor  material  in  the  sheet,  and  has  a 
crack  developed  on  account  of  it?  Is  it 
on  account  of  bad  water?  Has  the  blower 
been  used  too  much  on  the  road  or  on 
the  clinker  pit?  Were  the  dampers  left 
open  after  fire  was  drawn?  Was  the  fur- 
nace door  opened  on  the  road  to  check 
the  fire? 

These  or  other  possible  reasons  may  be 
assigned  by  you  as  the  cause  of  the  bolts 
leaking.  You  are  wrong  in  each  case.  If 
any  of  these  reasons  could  be  assigned 
as  the  cause  of  the  bolts  leaking,  why  are 
not  more  leaking?  But,  you  argue,  poor 
workmanship  or  a  stripped  thread  may 
be  the  cause.  You  forget  the  engine  has 
been  in  service  two  or  three  months,  and 
if  this  was  the  cause  the  bolts  would  have 
leaked  before  this.  Well,  you  say,  bad 
water  wifl  cause  the  bolts  to  leak.  That 
it  true;  but  never  a  few  in  one  locality. 
All  the  bolts  below  swell  will  leak  more 
or  less,  and  if  the  water  is  very  bad,  all 
the  bolts  in  the  firebox  will  leak;  and  not 
only  the  bolts,  but  the  tubes  and  crown- 
bar  rivets  as  well.  But  now  you  have  it — 
it  must  be  on  account  of  the  misuse  of  the 
Mower,  or  dampers  left  open  after  fire 
was  drawn.  Wrong  again.  The  misuse 
of  blower  and  damper  will  cause  bolts  to 


leak,  especially  in  the  lower  part  of  box; 
but  never  a  few  in  one  locality. 

Well,  you  say,  no  matter  what  the  cause, 
it  is  plain  the  bolts  are  leaking,  and  you 
will  have  them  caulked,  and  that  will  end 
the  trouble.  Let  us  follow  the  matter  up 
and  see.  The  bolts  are  caulked  and  re- 
main tight  for  several  trips,  and  you  con- 
gratulate yourself  on  having  applied  the 
proper  remedy  and  curing  the  case,  even 
though  you  did  not  diagnose  it  correctly. 
But  here  comes  the  boiler-maker;  he 
looks  very  sad,  and  approaches  you 
slowly.  He  appears  to  have  bad  news, 
and  probably  wishes  to  break  it  gently. 
It's  the  same  story  you  have  heard  before 
— stay-bolts  leaking  in  the  new  boiler — 
same  bolts  that  leaked  before,  and  pos- 
sibly you  get  angry  and  say:  "Just  what  I 
expected."  Locomotive  builders  don't 
build  engines  like  they  used  to;  the  en- 
gines of  to-day  are  much  inferior  to  those 
built  years  ago.  The  boilers  are  too 
heavy  for  the  frames,  and  therefore  an 
extraordinary  amount  of  strain  is  thrown 
upon  the  boiler.  Or,  you  say,  what  else 
can  you  expect?  Competition  is  so  keen 
between  builders,  that  they  are  obliged  to 
throw  the  work  together  in  order  to  make 
any  profit  out  of  it,  and  it's  a  wonder  the 
boiler  has  done  as  well  as  it  has.  It's  not 
your  fault,  anyway,  for  you  have  done  the 
best  you  could — had  it  washed  out  regu- 
larly and  thoroughly,  and  inspected  prop- 
erly, and  you  are  sure  nothing  more  can 
be  done. 

You  order  the  boiler-maker  to  caulk 
the  bolts  again,  and  keep  them  caulked. 
You  never  want  to  hear  of  them  leaking 
again.  Ready  to  do  your  bidding,  he 
caulks  them  and  does  not  trouble  you  any 
more.  The  boiler  is  doing  fairly  well. 
There  is  an  occasional  report  on  the 
work-book  of  stay-bolts,  crown-bar  rivets 
and  tubes  leaking;  but  they  do  not  trouble 
you,  as  they  are  a  common  occurrence. 

The  engine  has  been  in  service  for  ten 
or  twelve  months,  and  the  tires  are  to  be 
turned.  It  is  necessary  to  take  down  pan 
and  grates,  and  you  conclude  this  is  a 
good  time  to  inspect  the  firebox.  And 
what  a  sight  it  is!  Instead  of  three  or 
four  stay-bolts  leaking,  there  are  from 
fifty  to  seventy-five  on  either  side,  and 
from  fifteen  to  twenty  small  cracks  have 
developed  on  either  side;  a  half-dozen 
stay-bolts  have  the  head  and  thread  nearly 
stripped;  thirty  to  forty  crown-bar  rivets 
leaking;  the  crown  and  sides  are  bulged, 
and  the  tube-sheet  is  nearly  as  bad.  There 
are  a  few  cracks  in  the  door  ring,  and 
altogether  the  firebox  is  in  a  sad  plight. 

You  hold  up  your  hands  in  horror,  and 
exclaim:  Just  what  I  expected.  It's  a 
poor  grade  of  steel;  manufacturers  of  steel 
have  worked  up  a  good  reputation  and  are 
selling  a  low  grade  of  steel  on  a  high- 
grade  reputation.  Or,  if  the  boiler  has 
been  using  bad  water,  the  water  is  blamed. 
You  never  saw  such  bad  water;  it  is  ruin- 
ing all  the  boilers;  it  pits  the  tubes  and 
shell;  it  grooves  the  bottom  of  shell  next 
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to  the  scams;  it  grooves  both  the  inner 
and  outer  sheets  of  water  leg  next  to 
mud  ring;  it  causes  the  firebox  sheets  to 
bulge  and  crack,  frequently  bulging  away 
from  the  stay-bolts  and  crown  bar  nvcls 
or  radial  stays;  it  causes  tubes  to  collapse, 
and,  through  the  repeated  stretching  of 
tubes  beyond  their  elastic  limit,  causes 
the  front  tube-sheet  to  bulge,  and  on  ac- 
count of  this  bulging,  the  tube-sheet  de- 
velops a  crack  around  the  bottom  at  the 
bend.  But  the  boiler  must  lie  put  in  good 
condition  again.  Possibly  you  have  new 
half  side-sheets  put  in  the  firebox,  a  patch 
put  on  the  door  ring,  tubes  taken  out, 
safe-ended  and  reset,  and  the  crown-bar 
rivets  caulked. 

And  now  you  know  you  have  put  the 
boiler  in  the  best  possible  condition,  and 
will  have  no  more  trouble  with  it.  But 
in  two  or  three  weeks  the  crown  leaks  as 
bad  as  ever,  and  grows  gradually  worse. 
Cracks  develop;  the  sheet  bulges  worse 
than  before.  In  two  or  three  months  the 
stay-bolts  begin  leaking — two  or  three  to 
begin  with — and  grow  gradually  worse, 
and  at  the  end  of  the  second  year  the 
boiler  needs  a  new  firebox.  The  bad 
water  is  blamed  again;  or,  if  the  firebox  is 
long  and  shallow,  it  comes  in  for  its  share 
of  the  blame. 

Let  us  see  what  there  is  in  the  bad 
water.  It  is  a  well-known  fact  that  in 
some  localities  it  is  impossible  to  keep 
tubes  and  stay-bolts  tight  for  any  reason- 
able length  of  time,  but  this  trouble  is 
only  local.  In  general  the  greatest  trou- 
ble experienced  is  from  incrusting  mat- 
ter, the  principal  one  being  carbonate 
of  lime,  which  is  held  in  solution  by  free 
carbonic  acid.  As  the  water  evaporates, 
the  acid  is  released  and  the  carbonate  is 
precipitated,  forming  scale.  When  the 
scale  becomes  thick  enough  between  the 
stay-bolts,  crow:n-bar  rivets  or  tubes  to 
make  trouble,  its  presence  is  shown  by 
particles  of  coal  burned  on  the  sheet;  as 
the  scale  becomes  thicker  the  water  is  re- 
moved farther  and  farther  away  from  the 
sheet.  The  result  is,  the  sheet  becomes 
so  hot  that  it  loses  its  strength  and  is 
forced  out  by  the  pressure  upon  it;  the 
scale  is  loosened  slightly,  allowing  the 
water  to  rush  in  and  cool  the  sheet.  The 
heated  sheet,  however,  has  been  stretched 
beyond  its  elastic  limit  and  retains  the 
bulge.  New  sediment  is  added  to  the 
scale  already  formed;  it  again  adheres  to 
the  sheet  and  the  bulging  process  con- 
tinues. The  sheet  is  distorted  around  the 
rivet  or  bolt-holes,  causing  rivets  and 
bolts  to  leak,  and  if  the  scale  is  not  re- 
moved, the  sheet  will  bulge  away  from 
the  rivets  and  bolts  and  sometimes  will 
strip  the  beads  off  the  tubes. 

When  an  unusual  amount  of  scale 
forms  around  stay-bolts  on  fire-box 
sheets,  its  presence  is  shown  by  a  wliite 
ring  around  stay-bolt  head.  As  the  scale 
becomes  gradually  thicker  the  bolts  leak 
slightly  at  first,  growing  worse  as  the 
scale   increases,   and   finally   through   re- 
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the  sheet  or  sheets  affected  and  renew 
t hem  or  lake  out  the  whole  fire-box  and 
renew  it  \  I  his  is  expensive,  let  us  see 
how  it  can  be  avoided  or  put  off  for  a 
number  of  years. 

We  will  go  back  to  the  new  boiler  and 
to  the  time  when  the  boiler-maker  made 
his  first  report  of  stay-bolts  leaking. 
There  were  only  a  few,  and  very  little  was 
thought  of  it;  as  the  boiler  was  being 
washed  thoroughly  it  was  not  thought 
possible  that  scale  enough  had  formed  to 
make  trouble,  but  let  us  look  into  the 
water  space. 

Possibly  the  boiler  has  a  long,  shallow 
box  and  no  wash-out  holes  were  put  in 
below  the  swell.  They  were  not  deemed 
necessary  on  account  of  the  shallowness 
of  box.  The  water-leg  was  washed  from 
holes  in  wagon-top  and  from  either  end. 
In  washing  from  the  top  the  water 
strikes  the  outer  sheet  on  account  of  the 
firebox  being  narrower  on  the  bottom 
than  top,  the  force  of  the  water  is  broken 
and  the  inner  sheet  derives  no  benefit 
from  the  washing. 

In  washing  from  the  ends  the  force  of 
the  water  is  broken  by  the  stay-bolts,  with 
the  same  result — no  benefit  to  the  bolts 
or  inner  sheet  in  the  center  of  water-leg. 
It  has  been  merely  a  change  of  water. 
To  prove  this  let  us  look  into  the  water 
space.  As  the  leaks  around  stay-bolts 
usually  develop  near  the  center  of  that 
part  of  side-sheets  below  the  swell  and 
between  the  wash-out  holes,  both  in  shal- 
low and  deep  boxes,  we  will  have  to  drill 
a  hole  in  outer  sheet  opposite  the  leaky 
bolts,  and  then  we  insert  a  torch  and  in- 
spect the  bolts.  What  a  surprise  is  in 
store  for  us!  For  around  the  bolts,  next 
to  the  inner  sheet,  layer  upon  layer  of 
scale  has  accumulated  until  it  is  from  2 
inches  to  21  j  inches  in  diameter  and  from 
I  inch  to  i1/  inches  thick.  How  wonder- 
fully it  is  formed,  as  though  an  unseen 
hand  had  held  it  in  position  until  it 
fastened  itself  upon  the  bolts  and  sheet. 
We  insert  a  cleaning  rod  and  find  the 
outer  scale  is  still  soft,  while  next  to  the 
sheet  it  is  hard  and  requires  a 
little  effort  to  remove  it.  We  remove  all 
of  the  scale,  caulk  the  bolts  lightly,  and 
they  give  us  no  more  trouble  unless  scale 
is  allowed  to  accumulate  again,  and  this 
will  invariably  happen,  especially  on 
those  parts  that  are  not  open  for  inspec- 
tion, such  as  central  portion  of  side 
sheets  and  crown  sheets  of  crown-bar 
boilers. 

Should  scale  on  the  crown  make  its 
presence  known  by  lime  around  the  rivet 
heads  or  by  particles  of  coal  adhering  to 
the  sheet,  have  dome  cap  and  stand-pipe 
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The  fire-door  also  furnishes  its  share  of 
trouble,  frequently  on  account  of  too 
much  lap  on  the  inner  flange,  causing  the 
inner  door  sheet  to  crack  around  the 
bend.  Should  scale  accumulate  on  the 
top  of  door,  it  will  make  its  presence 
known  by  lime  forming  along  the  seam 
and  around  rivet-heads.  When  this 
makes  its  appearance  a  hoie  should 
be  drilled  in  back-head  and  scale  re- 
moved. 

Had  the  stay-bolts,  door  and  crown 
sheet  of  the  new  boiler  received  the 
proper  care,  they  would  not  have  needed 
any  repairs  for  four  years,  and  then  only 
light  repairs,  for  the  proper  care  of  a 
boiler  is  just  as  essential  to  its  efficiency 
and  longevity  as  good  material,  con- 
struction and  workmanship,  and  it  is  only 
by  constant,  untiring  vigilance  that  the 
repair  of  the  firebox  can  be  avoided  or 
put  off  for  a  number  of  years.  To  sum  it 
all  up  in  one  sentence,  it  is  simply  to 
take  the  stitch  in  time. 

§     ©     © 

Chance    for    a    New    Insurance 
Company. 

A  recent  ride  on  the  third  rail  electric 
railroad  from  Hartford  to  New  Britain, 
convinced  the  writer  that  there  is  a  field 
for  still  another  class  of  insurance  in 
Hartford,  the  city  in  which  apparently 
two-thirds  of  the  population  are  already 
in  the  insurance  business.  The  other 
third  make  bicycles. 

The  trains  consist  of  one  open  and  one 
closed  car.  the  open  car  carrying  the  mo- 
tors, and  being  run  ahead,  as  a  matter  of 
course.  When  an  open  car  runs  thirty 
miles  an  hour  through  open  country,  it  is 
apt  to  be  a  trifle  breezy,  to  put  it  mildly, 
as  one  man  on  the  front  seat,  who  was 
watching  the  motorman  twist  the  con- 
troller handles,  found  to  his  sorrow.  A 
little  extra  gust  of  wind,  and  the  aforesaid 
man  was  doing  gymnastic  evolutions 
that  would  do  credit  to  an  expert,  but  the 
festive  derby  eluded  all  his  efforts  and 
went  sailing  away,  perhaps  to  adorn  the 
scarecrow  in  the  nearest  cornfield. 

It  occurred  to  the  writer  that  a  third 
rail  hat  insurance  would  probably  find 
considerable  patronage,  if  the  risks  would 
permit  of  a  low  enough  premium. 
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Compound    Locomotives  in  the 
Balance. 

"The  compound  locomotive  is  still  in 
the  balance,  but  is  receiving  careful  atten- 
tion, and  a  number  of  roads  are  now 
using  compounds  in  freight  service,  and  a 
smaller  number  of  compound  locomotives 
are  used  in  passenger  service."  The  above 
is  an  extract  from  the  opening  address  of 
President  Soule,  at  last  Master  Me- 
chanics' Convention.  Considering  the 
fact  that  Mr.  Soule  has  had  for  years 
about  as  many  compound  locomotives 
under  his  charge  as  any  man  in  the  coun- 
try, his  talk  about  that  type  of  engine  be- 
ing still  in  the  balance  is  not  reassuring 
to  those  who  have  been  predicting  that 
the  compound  locomotive  is  the  coming 
motive  power  for  railroads. 

Outside  of  Mr.  Soule's  remarks,  there 
were  curious  and  conflicting  sentiments 
to  be  heard  expressed  by  the  men  attend- 
ing the  convention.  It  is  customary  at 
meeting  for  members  to  get  into 
groups  on  the  hotel  porches  to  discuss 
things  that  are  of  mutual  interest.  The 
discussions  among  those  chair  commit- 
i'  1  are  nearly  always  more  interesting 
than  the  recorded  discussions  heard  in 
the  convention,  and  the  expression  of 
views  and  statements  of  acts  have  a  free- 
dom of  e-:r>ression  that  savors  of  honest 
conviction.     The   writer   listened  to  sev- 


eral porch  discussions  with  compound 
locomotives  for  the  subject,  and  he  made 
up  his  mind  that  engines  of  that  kind 
were  not  adapted  for  railroad  service,  and 
that  their  popularity  was  rapidly  waning. 
But  when  the  subject  came  up  for  dis- 
cussion in  the  convention  nothing  was 
said  against  the  compound,  and  state 
ments  were  made  concerning  the  eco- 
nomical operation  of  compounds  as  com- 
pared with  simple  locomotives  which 
would  seem  to  indicate  that  railroad  man- 
agers who  stand  on  the  brink,  hesitating 
t.i  wade  into  the  stream  of  compound-, 
are  wasting  the  revenue  of  their  stock- 
holders. 

The  subject  of  compound  locomotives 
has  been  up  for  discussion  at  the  Master 
Mechanics'  Conventions  regularly  for 
eight  or  nine  years,  and  never  before  was 
the  testimony  unanimous  in  their  favor; 
hut  in  the  discussion  at  Old  Point  Com- 
fort every  speaker  aserted  that  this  type 
of  engine  was  more  economical  than  a 
simple  engine,  doing  the  work  of  train 
hauling  at  considerably  reduced  expense. 
The  discussion  was  opened  by  Mr.  W.  S. 
Morris,  superintendent  of  motive  power 
of  the  Chesapeake  &  Ohio,  who  has  had 
prolonged  experience  with  compound 
locomotives,  is  a  clear,  systematic  inves- 
tigator, has  no  prejudices  in  favor  of 
things  that  will  not  make  money  for  tin- 
company  he  serves,  and  who  has  courage 
enough  to  commend  or  condemn  an  ap- 
pliance according  to  its  performance.  Of 
compound   locomotives   he   said: 

"In  1893  the  compound  engine  No.  140, 
on  the  C.  &  O.,  made  the  record  which  I 
gave  at  the  meeting  of  that  year.  I  have 
tabulated  her  performance  since  that  time, 
and  now  after  a  four  years'  performance — 
one  of  the  longest  recorded  comparative 
performances  that  has  been  made  be- 
tween engines  of  the  same  class,  carry- 
ing the  same  steam  pressure,  and  identi- 
cal in  every  respect,  except  that  one  is  a 
compound  and  the  other  are  ten  simple 
engines — give  some  of  the  comparisons 
with  the  ten  engines  for  the  entire  time 
included  in  the  four  years.  The  total 
mileage  in  freight  service  of  ten  simple 
engines  was  396,633,  or  an  average  of 
about  139,666,  as  against  the  mileage  of 
165,187  for  the  compound — the  percent- 
age being  18.3  in  favor  of  the  compound. 
The  repairs  were  about  1  per  cent,  more 
for  the  compound  than  they  were  for 
the  average  of  the  ten  simples.  The  oil 
and  waste  consumed  for  the  greater  mile- 
age was  .02  of  1  per  cent.  less.  The  fuel 
consumed  for  the  increased  mileage  was 
6.9  less  than  the  total  fuel.  The  com- 
pound in  the  four  years  made  19.2  more 
miles  to  the  ton  of  coal  than  the  aver- 
age of  the  ten  simples,  and  ran  30.9  more 
miles  to  the  pint  of  oil.  The  cost  per 
mile  for  repairs  was  .09  of  1  per  cent.; 
for  oil  and  waste,  8  per  cent,  less;  for 
fuel  per  mile.  21.3  per  cent,  less,  and  a 
total  less  cost  per  mile  of  8.4.  as  com- 
pared with  the  ten  simple  engines  for 
the  four  years. 


"A  little  over  a  year  ago,  we  rebuilt  or 
compounded  six  of  our  class  G-5  engines, 
which  are  a  change  from  the  original  G-4. 
It  was  designed  to  carry  more  steam,  and 
we  thought  would  make  a  successful  com- 
pound, using  our  standard  G-4  designs 
as  far  as  practicable,  excepting  that  we 
carried  200  pounds  of  steam  on  the  com- 
pound and  165  pounds  on  the  G-4  engine. 
The  fuel  performance  of  these  six  engines 
for  the  year  ending  January  31,  1896, 
compared  with  six  other  G-3  engines  for 
the  same  period  during  the  previous  year, 
was  as  follows:  The  engine  mileage  for 
the  G-3  simple,  119,000,  as  against  120,000 
for  the  G-5  compound.  The  tons  of  coal 
for  the  simple  engines  were  7,667;  for  the 
compound,  8.456.  The  cars  hauled  per 
mile  for  the  simple  were  502,  as  against 
652  for  the  compound.  We  expected  that 
these  engines  would  haul  a  greater  ton- 
nage, because  they  are  heavier  and  car- 
ried more  steam;  but  the  fuel  economy  is 
entirely  due  to  the  compounding,  and  is 
16.2  per  cent.  These  engines  were  oper- 
ated practically  by  the  same  men  as  the 
simple  engines  were  during  the  previous 
year.  Therefore  we  think  that  the  com- 
parison is  highly  complimentary  to  the 
compound  engine." 

Six  other  speakers  took  part  in  the 
Qiscussion,  the  whole  representing  over 
27,000  miles  of  railrdad,  and  every  man  of 
them  spoke  as  favorably  about  the 
economy  of  compound  engines  as  Mr. 
Morris  did.  There  was  not  a  dissenting 
voice  in  the  meeting.  This  struck  us  as 
being  curious  after  the  unfavorable  com- 
ment we  had  heard  outside  of  the  con- 
vention. Are  members  of  the  Master  Me- 
chanics' Association  afraid  to  rise  and  tell 
their  honest  convictions  about  compound 
locomotives? 

The  testimony  of  the  speakers  was  that 
compound  locomotives  saved  from  15  to 
25  per  cent,  of  the  fuel  required  by  a 
simple  engine  to  do  the  same  work,  and 
that  the  expense  for  repairs  was  not  ma- 
terially different.  Now,  in  view  of  all 
this  it  is  passing  strange  that  railroad 
companies  are  not  running  their  shops 
day  and  night  with  a  full  force  of  men  en- 
gaged in  changing  their  locomotives  into 
compounds.  The  fuel  bill  is  one  of  the 
heaviest  items  in  railroad  expenditures, 
and  a  saving  of  15  per  cent,  would  enable 
some  railroad  companies  to  pay  dividends 
which  have  been  strangers  to  that  form  of 
pleasure  for  years.  It  would  also  enable 
railroad  companies  to  take  back  the  men 
who  have  been  laid  off  and  kept  idle,  be- 
cause there  was  no  money  to  pay  their 
wages.  It  would  do  wonders  to  bring 
hack  the  prosperity  which  has  been  so 
long  promised,  but  has  failed  to  come — - 
failed,  to  a  great  extent,  because  so  many 
of  our  railroads  are  in  distressed  circum- 
stances. As  railroad  companies  are  dis- 
playing no  activity  to  obtain  the  saving 
effected  by  compound  locomotives,  we 
would  like  to  know  what  kind  of  African 
is  in  the  wood  pile — there  is  something 
hidden  and  mysterious  about  the  case. 
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Influence  of  the  Car  Repairer. 

Pressed  steel  car  trucks,  or  trucks  made 
from  commercial  Forms  of  steel  are  be 
coming  sufficiently  numerous  to  rival  the 
drawbar  and  the  patent  angle  cock.  They 
arc  not,  however,  pushing  aside  the  famil- 
iar, lull  of  faults  diamond  truck  so  rapidly 
a>  might  have  been  expected.  The  dia 
mond  truck  is  something  like  some  Eea1 
ures  of  the  locomotive — all  that  is  bad 
theoretically,  yet  somehow  it  does  the 
work  put  upon  it  fairly  well.  The  men 
who  invent  improved  trucks  would  help 
themselves  if  they  would  how  their  stiff 
knees  a  little  to  that  humble  individual, 
the  car  repairer.  It  is  not  to  be  supposed 
that  the  ordinary  designer  of  improve- 
ments on  car  equipment  should  stoop  suf- 
ficiently to  consider  the  convenience  or 
comfort  of  a  car  repairer,  yet  that  man  of 
low  degree  does  more  to  make  or  damn  a 
so-called  car  improvements  than  any  offi- 
cial on  a  railroad. 

When  the  season  of  good  cheer  comes 
around  and  furnishers  of  railway  supplies 
are  sending  out  cigars  and  other  mani- 
festations of  friendship  to  those  they  sup- 
pose to  be  their  friends  and  supporters, 
the  car  repairer  is  entirely  omitted  from 
the  list.  What  could  a  grease  annointed 
workman  do  to  help  or  mar  the  fortunes 
of  a  car  truck,  for  instance?  Those  who 
are  familiar  with  the  inside  working  of 
car  business  know,  however,  that  the  su- 
perintendent of  motive  power  does  not  re- 
port favorably  or  unfavorably  about  a  car 
truck  from  his  own  personal  knowledge. 
He  asks  the  foreman  what  he  thinks  of 
such  a  truck  from  the  experience  he  has 
had  with  it  in  service.  The  foreman  has 
too  many  things  to  attend  to  to  watch  the 
performance  of  a  truck  closely,  but  he  asks 
the  intelligent  car  repairer  what  he  thinks 
about  it.  and  receives  frank  and  full  in- 
formation. 

The  car  repairer  is  the  real  judge  and 
arbitrator  on  the  merits  of  all  improve- 
ments applied  to  cars.  Ignoring  the  con- 
venience and  prejudices  of  that  obscure 
personage  has  been  fatal  to  more  car  im- 
provements than  all  other  influences  com- 
bined. The  president  may  order  that  the 
X  Y  truck  shall  be  applied  to  all  the  cars 
of  the  road,  the  superintendent  of  mo- 
tive power  may  give  orders  that  the  A  & 
B  draft  rigging  shall  be  made  standard  for 
all  cars,  the  purchasing  agent  may  indicate 
his  preference  for  the  O  P  brake  beam, 
but  all  their  orders  and  influence  will 
eventually  come  to  naught  if  the  car  re- 
pairer does  not  find  the  devices  more  con- 
venient than  those  they  were  intended  to 
replace. 

These  thoughts  were  suggested  to  the 
writer  by  the  criticism  made  by  a  sensible 
and  intelligent  car  repairer  on  the  design 
of  a  new  freight  car  truck  about  to  be 
put  upon  the  market.  He  insisted  that 
no  truck  would  ever  supersede  the  dia- 
mond form  which  did  not  admit  of 
wheels  being  changed  without  calling  for 
high  jacking  of  the  car  or  for  moving  the 


truck    from    under   the   <-n\     Thi 
amount    of    labor    required    to    i  hangc 

wheel      eem    to  bi   tl lei  ming  [i  atui  i 

of  the  diamond  truck,  and  has  kept  up  its 
popularity  again  I  a  host  of  drawb 
and  shortcomings.  The  designers  of  im- 
proved trucks  would  do  well  to  keep  in 
mind  the  most  popular  nature  of  the  dia- 
mond truck.  It  suits  that  autocrat  of 
the  repair  track,,  the  ear  repairer. 

$  §  $ 

Drawing  the  Mechanical    Associations 

Closer  Together. 

The  Railway  Master  Mechanics'  Asso- 
.i:i lid  something  at  the  last  conven- 
tion which  may  exert  a  far-reaching  in- 
fluence upon  the  two  leading  railroad 
mechanical  associations.  There  has  been 
for  the  last  twelve  or  fifteen  years  a  de- 
sire manifested  to  bring  the  Master  Car 
Builders'  and  Master  Mechanics'  Asso- 
ciations into  closer  connection  with  each 
other.  It  was  well  known  that  many 
eeueral  officers  of  railroads  looked  unfa- 
vorably upon  the  time  taken  by  their 
separate  conventions,  and  we  have  heard 
the  opinion  frankly  expressed  in  high 
places  that  there  was  no  reason  why  both 
associations  should  not  meet  at  the  same 
time  and  place  and  perform  their  work 
by  alternate  sessions.  This  seemed  too 
radical  a  change  to  meet  the  views  of 
the  mass  of  members,  but  they  were  in- 
duced to  do  something  to  indicate  that 
they  heeded  the  sentiment  calling  for  less 
waste  of  time.  The  Master  Mechanics' 
Association  several  times  intimated  that 
they  were  willing  to  meet  the  Master  Car 
Builders'  Association  half  way  in  any  ar- 
rangement that  might  be  proposed,  but 
there  was  a  feeling  displayed  by  the  lat- 
ter associatian  that  the  other  wanted  to 
swallow  them  up,  and  that  delayed  action 
for  several  years. 

The  first  move  of  progress  was  in  an 
agreement  entered  into  by  both  associa- 
tions to  meet  at  the  same  place,  the  choice 
of  that  place  to  be  made  by  the  Executive 
Committee  of  both  associations.  At  the 
same  time  it  was  agreed  that  instead  of 
the  Master  Car  Builders  meeting  on  the 
second  Tuesday  in  June  and  the  Master 
Mechanics  meeting  on  the  following 
Tuesday,  the  Master  Car  Builders  should 
meet  on  the  second  Wednesday  in  June 
and  the  Master  Mechanics  on  the  follow- 
ing Monday.  This  saved  two  days  and 
was  considered  a  move  in  the  right  direc- 
tion, but  two  years  afterwards  the  Master 
Car  Builders  went  back  upon  the  agree- 
ment and  began  meeting  on  Tuesday. 
Efforts  were  made  several  times  to  get 
them  to  return  to  the  first  agreement 
without  avail,  and  last  year  the  Master 
Mechanics  changed  their  by-laws  so  that 
their  meetings  should  again  begin  on  the 
third  Tuesday  of  June.  This  was  the  ar- 
rangement in  force  when  the  conventions 
met  at  Old  Point  Comfort  last  June,  and 
it  seemed  that  the  movement  to  bring  the 
associations  into  closer  relations  was 
drifting  backwards. 


undesira  (fairs   was 

uddi  nl)  ch  nged  b;   a  courag  o      mem- 
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not  a  slai  I  rules 

of  procedure,     ||.  rose  and  proposed  that 
both  con  ention      ho     :     eel    i   ; 
week  and  that  arrangi  i  carry  that 
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up  from  comin 
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being     made    permanent.       It     will     also 
;  the  inevitable  action  of  consolidat- 
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Paint  Shop  Progress. 

In  the  paint  shop  is  the  influence  of 
short  cuts  and  special  devices  for  cheap- 
ening the  cost  of  work,  felt  quite  as  much 
as  in  any  other  department,  and  the  fact 
is  noteworthy  because  openings  there  for 
any  startling  improvements  are  not  so 
plentiful  as  in  other  branches  of  trade. 
The  paint  pot  and  brush  would  seem  to 
the  uninitiated  to  be  indispensable  to  the 
artist,  and  accessories  that  would  remain 
undisputed  masters  of  the  profession,  but 
the  fertile  mind  of  the  progressive  fore- 
man has  made  these  time  honored  ad- 
juncts of  his  trade  occupy  but  a  very  nar- 
row field,  so  restricted,  in  fact,  that  they 
may  be  said  to  be  no  longer  factors  in  the 
business.  This  revolution  has  been 
brought  about  by  compressed  air  and  the 
spraying  machine.  Like  all  moves  look- 
ing to  a  rip-up  of  traditional  teachings, 
this  one  met  with  determined  opposition 
fiom  the  parties  who  did  not  have  any- 
thing to  do  with  its  development.  All  that 
kept  life  in  the  weakling  was  the  saving  it 
showed  over  the  best  brush  work  under 
all  conditions  of  competition. 

Graining,  as  known  to  the  old  timers, 
with  its  paraphernalia  of  implements  and 
accessories  for  counterfeiting  nature's 
handiwork,  has  also  entered  the  dark  con- 
fines of  the  past,  forced  from  its  place  so 
long  undisputed  as  the  best,  and  in  fact 
only  way  to  produce  the  beautiful  effects 
so  well  known  to  the  admirer  of  wood 
graining,  to  make  room  for  a  purely  me- 
chanical device  to  do  the  work:  one  more 
concession  to  the  demand  for  a  lowering 
shop  expense. 

The  mechanical  grainer  is  simply  a  solid 
wooden  cylinder  of  a  circumference  that 
will  slightly  more  than  equal  the  length 
of  the  piece  to  be  grained,  and  of  a  width 
also  equal  to  the  work.  With  two  handles 
at  the  sides  similar  to  those  of  a  rolling 
pin.  this  cylinder  becomes  a  roller  and  is 
used  as  such  to  perform  graining  opera- 
tions. The  periphery  of  the  roller  is  cov- 
ered with  a  combination  of  molasses  and 
glue,  like  a  printer's  roller,  and  is  then 
ready  for  use. 

Whatever  grain  it  is  desired  to  show,  is 
taken  from  a  piece  of  wood  which  is  se- 
lected and  planed  on  a  surface  that  will 
give  the  required  grain.  The  planed  face 
is  then  covered  with  the  pigment  to  be 
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used,  and  the  roller  is  passed  over  it. 
which  operation  transfers  the  actual  grain 
of  the  wood  to  the  roller,  which  in  turn 
is  rolled  over  the  surface  of  the  work  to 
be  grained,  and  deposits  thereon  the  grain 
exactly  as  taken  from  the  original  piece. 
This  is  cold-blooded  realism,  since  it 
faithfully  reproduces  the  grain  from  the 
sample  and  does  not  depend  in  the  slight- 
est on  assistance  from  the  human  hand, 
aside  from  the  menial  act  of  rolling.  It 
seems  almost  sacrilege  to  thus  easily  wipe 
out  of  existence  the  artistic  license  made 
perfect  through  long  years  of  applica- 
tion, by  this  little  Juggernaut  of  a  wooden 
roller,  but  sentiment  has  no  place  in  right 
shop  management  and  it  cannot  stay  the 
march  of  improvement. 

Compressed  air  has  its  field  of  useful- 
ness in  the  paint  shop,  aside  from  its  em- 
ployment in  the  spraying  of  paint,  which 
is  one  of  its  last  achievements.  It  has 
made  a  record  as  a  blast  for  sand  cutting 
on  glass,  and  also  left  its  mark  in  the 
carburetting  system  of  burning  paint  from 
passenger  train  cars,  it  being  a  common 
occurrence  for  five  men  to  burn  off  a 
coach  down  to  the  wood  in  nine  hours. 
These  are  only  a  few  of  the  most  import- 
ant factors  that  show  the  strides  made 
toward  turning  down  the  practice  of  yes- 
terday, but  they  indicate  unmistakably, 
paint  shop  progress. 

§      §      § 

The  Master  Mechanics'  Scholarships. 

About  seven  years  ago  the  American 
Railway  Master  Mechanics'  Association 
devoted  a  fund  which  they  had  accumu- 
lated to  the  purchase  of  four  scholarships 
in  the  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.  The  object  in  making 
this  investment  was  to  give  the  sons  of 
members  a  first-class  engineering  educa- 
tion without  expense  to  the  parents  of  the 
pupils.  The  association  made  certain 
rules  which  the  candidates  had  to  comply 
with,  one  being  that  those  who  were 
<.  ligible  applicants  for  the  scholarships 
should  have  worked  at  least  one  year  in 
a  machine  shop.  The  effect  of  this  rule 
was  that  few  of  the  young  men  who  had 
been  away  from  school  one  year,  working 
in  a  shop,  were  able  to  pass  the  rigid  pre- 
liminary examination  required  for  en- 
trance to  the  Stevens  Institute.  Many  of 
the  members  wished  to  have  their  sons  en- 
joy the  benefit  of  the  scholarships,  but  the 
failures  to  pass  the  preliminary  examina- 
tion were  so  numerous  that  the  associa- 
tion has  not  had  the  education  of  more 
than  half  the  scholars  they  were  entitled 
to. 

Recognizing  the  weak  part  of  the  rules 
concerning  the  admission  of  candidates, 
several  members  of  the  association  started 
an  agitation  at  the  convention  held  at 
Saratoga  in  June,  1896,  and  a  committee 
was  appointed  to  recommend  changes  of 
the  constitution  that  would  overcome  the 
difficulty.  That  committee  recommended 
that  the  year  of  machine  shop  experience 


should  be  dispensed  with,  and  also  pro- 
posed changing  the  rules  so  that  any  rail- 
road man.  sons  of  any  railroad  men  or  of 
deceased  railroad  men  should  be  eligible 
as  candidates  in  case  there  were  not  sons 
of  members  sufficient  to  fill  all  the  vacan- 
cies. These  changes  were  agreed  to  at  the 
last  convention  and  the  new  regulations 
are  now  in  force. 

A  circular  concerning  the  scholarships 
has  just  been  issued  by  Secretary  Cloud, 
and  the  intimation  is  given  that  two  schol- 
arships will  be  open  for  candidates  at  the 
September  examination.  We  earnestly 
hope  that  there  will  be  enough  candidates 
to  secure  the  places,  and  we  wish  to  make 
known  to  railroad  men  generally  that 
their  sons  are  eligible  to  secure  these  valu- 
able prizes. 

In  connection  with  this  subject  we 
would  remind  all  concerned  that  the  edu- 
cated engineer  is  every  year  becoming 
more  and  more  in  demand  for  the  higher 
positions  in  railroad  service.  It  is  not  now 
considered  sufficient  that  a  man  should 
be  a  good  mechanic  to  recommend  him 
for  advancement  on  the  lines  that  lead  to 
the  top.  Everything  else  being  equal, 
the  man  who  has  received  a  scientific 
education  is  preferred  to  the  man  who  is 
familiar  only  with  the  manipulation  part 
of  a  mechanic's  duties.  The  change  may 
or  may  not  be  an  improvement,  but  it  ap- 
pears to  have  come  to  stay,  and  railroad 
men  having  the  best  interests  of  their  sons 
at  heart  should  do  all  in  their  power  to 
give  them  the  education  which  is  becom- 
ing such  a  powerful  lever  in  pushing  peo- 
ple upwards. 

$    i    i 

The  Apprentice  Problem. 

There  seems  to  be  an  idea  prevalent 
among  many  would-be  mechanics  that 
they  can  be  an  ornament  to  their  busi- 
ness by  the  exercise  of  that  nerve-force 
recognized  by  physicists  as  "gall."  This 
is  especially  true  in  the  machine  shop,  and 
comes  to  our  observation  only  when  the 
pretender  is  forced,  by  the  direst  necessity, 
to  ask  questions  concerning  the  simplest 
points  of  his  calling;  thus  letting  light  in 
on  his  failure  to  properly  prepare  him- 
self for  his  business,  either  through  lack 
of  opportunity,  or  what  is  more  com- 
monly the  case,  indisposition  to  devote 
the  time  necessary  to  acquire  a  knowledge 
of  even  the  rudiments  of  it. 

Royal  roads  to  success  are  becoming 
fewer  as  time  rolls  on.  Those  avenues 
having  a  pull  attachment  are  too  few  to 
alarm  the  man  who  knows  his  needs  and 
is  fitting  himself  to  cope  with  the  serious 
side  of  them;  but  there  are,  as  intimated 
above,  too  many  who,  after  years  of  prac- 
tically wasted  effort,  still  delude  them- 
selves with  the  belief  that  they  can  hold 
their  positions  by  assuming  virtues  they 
never  possessed.  The  only  hope  for  such 
talent  is  a  beginning  at  the  bottom  and 
strengthening  the  weak  points  by  a  proper 
course  of  instruction,  manual  and  other- 
wise. 


As  a  proof  that  there  are  many  of  them 
already  laboring  under  the  conviction  that 
knowledge  is  power,  it  is  only  necessary 
to  scan  the  pages  of  our  best  technical 
publications  that  make  a  specialty  of  im- 
parting information  to  the  inquirer.  They 
are  educators  and  doing  an  amount  of 
good  not  measured  by  words.  There  is, 
however,  one  important  part  of  the  ques- 
tion of  shop  practice  that  is  not  com- 
prehensible from  a  written  standpoint, 
namely,  the  use  of  tools — the  actual  ma- 
nipulation of  the  chipping  hammer  and 
chisel  and  also  the  file.  The  theory  of  this 
work  is  easily  absorbed,  but  not  so  the 
practice,  and  it  is  to  the  want  of  the  latter 
that  so  many  ambitions  are  brought  to  a 
humiliating  standstill. 

It  is  true  that  the  field  for  these  tools  is 
not  as  extensive  as  in  the  past,  on  account 
of  the  great  range  of  machine  tools  to 
cover  the  same  ground.  It  should  not  be 
forgotten,  even  if  we  concede  the  above 
fact,  that  the  time  will  never  come  when 
the  hammer,  the  chisel  or  the  file  will  not 
be  a  part  of  the  equipment  of  every  metal- 
working  establishment,  and  the  expert 
manipulator  of  those  tools  will  not  be 
without  honor  in  the  land.  The  inability 
to  handle  these  tools  is  what  apprises  us 
of  the  presence  in  our  midst  of  the  fraud — 
the  fakir,  who  knows  how  to  chip  the 
sprue  off  a  casting,  and  absolutely  nothing 
about  the  file,  except  its  adaptability  as  a 
doctor  for  a  poor  lathe  job. 

Machinists  of  this  ilk  are  found  in  al- 
most every  shop  in  the  land —  expert,  per- 
haps, in  handling  some  one  machine  tool, 
but  sadly  wanting  in  the  knowledge  of  the 
uses  of  hand  tools,  or  properly  tools  that 
require  training  to  handle  with  precision. 
It  is  familiarity  with  these  details  of  the 
business  that  makes  a  man  worthy  of  his 
hire,  and  furnishes  the  material  to  equip 
the  successful  railroad  shop.  The  "all- 
around  man"  will  soon  be,  like  the  Dodo, 
extinct,  if  this  system  of  cultivating  the 
specialist  is  fostered  to  the  exclusion  of 
proper  instruction  for  our  apprentices  of 
the  future;  to  be  more  explicit,  a  course 
of  instruction  that  will  make  him  familiar 
with  his  work  and  the  tools  he  will  use 
while  doing  that  work. 

Apprentices,  like  other  people,  must  be 
kept  on  the  move,  to  get  results.  If  they 
are  allowed  to  use  their  own  judgment, 
they  are  quite  likely  to  reach  a  critical 
period  early  in  their  career,  when  their 
zeal  for  the  trade  is  subordinated  to  a 
yearning  for  rest,  and  the  tool  in  the  shop 
that  affords  the  most  ease,  is  the  job  they 
are  looking  after;  if  not  dislodged  and 
made  to  float  on,  they  land  high  and  dry 
on  this  rock  in  the  stream  of  progress, 
and  swell  the  ranks  of  those  who  claim  to 
be  what  they  are  not — machinists.  The 
foreman  is  directly  responsible  for  this 
condition  of  things,  and  to  him  and  his 
superiors  we  must  look  for  a  solution  of 
the  problem  of  how  to  bring  the  machin- 
ist apprentice  back  to  the  old  status,  when 
he  will  be  a  credit  to  those  who  taught 
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him  li is  business,  and  an  honor  to  the 
craft.  Make  the  relations  between  tin- 
foreman  and  his  wards  those  of  father  and 
sons.  Give  the  apprentice  a  chance,  and 
force  him,  if  necessary,  to  accept  the  gift. 
If  this  course  is  followed,  there  will  be 
fewer  "handy  nun"  about  the  shop;  but 
their  places  will  be  filled  by  mechanics, 
and  the  decadence  of  the  apprentice  will 
be  at  an  end. 


Oovernment  Management  of  Railways. 

The  worst  managed  railways  to  be 
found  all  over  the  world  arc  those  that 
are  operated  by  the  government  of  the 
countries  where  they  arc.  Certain  poli- 
ticians in  America  always  put  in  a  plank 
in  their  platform  of  principles  calling  for 
the  control  of  all  American  railroads  by 
the  government.  If  we  are  to  judge  by 
experience  of  what  the  result  would  be, 
the  indications  are  that  it  would  be  a  very 
expensive  policy  for  the  United  States 
Government  to  assume  control  of  railroad 
operations. 

There  is  a  good  object  lesson  in 
South  America,  which  ought  to  have 
its  influence  on  people  in  this  coun- 
try when  they  talk  about  turning  the 
railways  over  to  government  ownership. 
Most  of  the  railroads  in  Brazil  were  built 
by  private  capital,  and  were  operated  at 
a  profit,  the  Central  Railroad  having  paid 
for  years  a  dividend  of  9  per  cent.  A  few- 
years  ago,  the  Brazilian  Government  took 
control  of  the  railroads,  and  they  have 
been  run  at  a  loss  ever  since.  The  Central 
Railroad  of  Brazil,  which,  as  has  been 
said,  used  to  pay  a  good  dividend,  has  cost 
the  government  between  two  and  three 
million  dollars  more  than  it  earned,  and 
other  roads  are  in  a  similar  condition. 

The  Brazilian  Government  is  now  try- 
ing to  lease  the  entire  railroad  system  of 
14.000  miles  to  any  responsible  company 
that  will  pay  a  bonus  of  $70,000,000;  this 
bonus  to  cover  the  rental  of  the  track, 
rolling  equipment  and  other  property 
pertaining  to  the  railroad,  for  a  term  of 
fifteen  years.  There  are  about  1,400  miles 
of  railroad  reported  to  be  in  good  physi- 
cal condition.  Business  connected  with 
transportation  in  Brazil  has  been  so  badly 
demoralized  by  the  government  operating 
it,  that  they  do  not  find  any  capitalists 
prepared  to  accept  the  offer. 


lions  under  which  locomotives  are  oper- 
ated .  bu(  they  made  the  low  pn 
cylinder  double  the  size  of  the  high-pres- 
sure one,  and  that  ratio  worked  very  well. 
Succeeding  de  ignei  of  compound  loco- 
motives changed  the  ratio  somewhat, 
and  engines  with  a  ratio  of  3  to  1  arc  in 
use. 

It  has  been  very  difficult  to  tell  how  far 
one  might  safely  go  in  the  enlarging  ol 
the  low-pressure  cylinder  until  the  station 
ary  testing  plants  for  locomotives  came 
into  operation.  By  the  use  of  the  testing 
plant  at  the  Chicago  &  Northwestern 
shops,  at  Chicago,  Mr.  Robert  Quayle, 
superintendent  of  motive  power,  learned 
some  facts  about  cylinder  ratios  which 
ought  to  be  valuable  to  designers  of  com- 
pound locomotives.  He  had  two  com- 
pound locomotives  which  were  of  the 
same  general  proportions  and  dimensions, 
except  the  cylinders,  and  one  was  de- 
cidedly more  economical  than  the  other. 
The  cylinder  ratio  of  one  engine  was  2.17, 
of  the  other  2.49.  He  bushed  the  high- 
pressure  cylinder  of  the  engine  that 
had  the  2.17  ratio  until  the  ratio  1  to 
3  was  reached.  There  was  a  gain  up  to 
2.5,  but  after  that  the  efficiency  fell 
off  at  about  the  same  rate  as  it 
increased  from  2.17  to  2.5.  From 
these  tests  we  would  conclude  that  a 
cylinder  of  1  to  2.5  is  likely  to  produce 
the  most  economical  compound  locomo- 
tive. 

&     i     i 

We  have  received  a  letter  from  the  Cor- 
respondence School  of  Locomotive  En- 
gineers and  Firemen,  335  Dearborn  street. 
Chicago,  which  was  at  first  called  the 
Correspondence  School  of  Locomotive 
Engineering,  protesting  that  they  had  no 
intention  of  infringing  upon  us  when  they 
assumed  the  first  title.  They  say  that  they 
will  be  able  to  depend  entirely  upon  their 
own  reputation  for  doing  good  work,  and 
that  they  have  not  the  slightest  need  to 
bolster  themselves  by  stealing  other  peo- 
ple's reputation.  The  men  conducting 
this  school  claim  that  they  have  had  much 
experience  in  doing  work  of  the  same 
kind,  although  it  was  not  among  locomo- 
tive enginemen.  We  do  not  know  any  of 
the  individuals  connected  with  this  school, 
and  cannot  express  an  opinion  of  their 
ability  to  conduct  it  successfully,  but  we 
do  know  that  they  have  entered  a  field 
that  would  stand  cultivating. 


Best  Cylinder  Ratio  for  Compound 
Locomotives. 

There  has  always  been  some  conflict 
of  opinion  among  locomotive  designers 
as  to  the  best  proportion  of  high-pressure 
and  low-pressure  cylinders  of  locomo- 
tives. When  people  began  building  com- 
pound locomotives"  they  were  almost  in 
the  dark  about  what  cylinder  proportions 
would  give  the  best  results,  because  sta- 
tionary and  marine  practice  gave  small 
guidance   owing   to   the   different   condi- 


The  question  of  a  National  Railway 
Museum  is  being  taken  up  by  leading 
English  engineers,  who  seem  to  be  realiz- 
ing that  the  Field  Museum,  at  Chicago, 
is  "fast  becoming  the  owner  of  the  great 
majority  of  desirable  railroad  relics..  One 
engineer  expressed  the  belief  that  unless 
something  were  done  immediately,  there 
would  be  nothing  left  in  England  worth 
preserving,  and  that  their  railway  history 
would  be  lost. 


PERSONAL. 

Mr.  E  P.  Wilbur,  for  the  past  thirteen 
years  president  of  the  Lehigh  Valley,  has 
rned 

Mr.  S.  L>.  Lake,  general  superintendent 
of  the  Port  Jervis.  Monticello  &  New 
York,  has  resigi 

Mr.  If.  A.  Gillis,  master  mechanic  of 
the  Western  division  of  the  Norfolk  & 
Western,  has  resigned. 

Mr.  C.  O.  Parker,  division  superin- 
tendent of  the  Plant  System,  at  Mont- 
gomery, Ala.,  has  resigned. 

Mr.  C.  H.  Bosworth,  vice-president  and 
general  manager  of  the  Chicago,  Peoria 
&  St.  Louis,  has  resigned. 

Mr.  Geo.  M.  Vose  has  been  appointed 
superintendent  of  the  Franklin  &  Megan- 
tic,  at  Kingston,  Me.,  vice  Mr.  F.  S. 
Mead. 

Mr.  W.  P.  Harris  has  been  appointed 
superintendent  of  the  Plant  System,  at 
Montgomery,  Ala.,  vice  Mr.  C.  O.  Parker, 
resigned. 

Mr.  John  W.  Graham,  president  of  the 
International  Trust  Company,  oi  Boston, 
has  been  elected  vice-president  of  the 
Flint  &  Pere  Marquette. 

Mr.  Albert  S.  Erskine  has  been  ap- 
pointed master  mechanic  of  the  Wiscasset 
&  Quebec  Railroad;  headquarters  at 
\\  iscasset,   Me. 

Mr  William  S.  Porter,  general  man- 
ager of  the  Chicago,  Iowa  &  Dakota,  has 
resigned  to  take  charge  of  the  electric- 
light  plant  of  Eldora.  la. 

Mr.  O.  S.  Doolittle  has  been  appointed 
superintendent  of  the  Gettysburg  & 
Harrisburg  at  Reading.   Pa.,  to   succeed 

Mr.  A.  M.  Wilson,  resigned. 

Mr.  R.  H.  Soule  has  resigned  as  super- 
intendent of  motive  power  of  the  Norfolk 
&  Western,  to  accept  a  position  with  the 
Richmond  Locomotive  Works. 

General  Manager  W.  G.  Nevin,  of  the 
Southern  California,  has  also  been  ap- 
pointed general  manager  of  the  Santa  Fe 
Pacific,  successor  to  the  Atlantic  &  Pa- 
cific. 

Mr.  Theodore  X.  Ely.  chief  of  motive 
power  of  the  Pennsylvania  Railroad,  re- 
ceived the  honorary  degree  of  Master  of 
Arts,  conferred  by  Yale  University  at 
their  commencement  in  June. 

Mr.  J.  S.  Mills  has  been  appointed 
superintendent  of  the  Springfield  divi- 
sion of  the  Baltimore  &  Ohio  South- 
western, with  headquarters  at  Flora.  111., 
vice  Mr.  W.  X.  McMahan,  resigned. 

Mr.  J.  T.  McBride.  vice-president  of  the 
Duluth.  Missabe  &  Xorthern.  has  re- 
signed that  position,  but  will  continue 
as  general  manager.  Mr.  William  J. 
Olcott  has  been  appointed  vice-president. 

Mr.  Frederick  Rogers,  general  freight 
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and  passenger  agent  of  the   Washii 

&   Columbia    River,    has    been   given   the 

additional    duties     ot     assistant    general 

i  idquarters,     Walla     Walla, 

Mr.  A,  II.  Smith,  superintendent  of  the 
Franklin  division  of  the  Lake  Shore  & 
Michigan  Southern,  has  been  transferred 
to  the  Michigan  division,  with  office  at 
Toledo.  O..  vice  Mr.  L.  E.  Johnson,  re- 
signed. 

Mr.  Henry  \\  Gays  has  resigned  as 
general  manager  of  the  St.  Louis,  Chicago 
&  St.  Paul,  and  has  been  appointed  gen- 
eral manager  of  the  Chicago,  Peoria  & 
St.  Louis,  with  headquarters  at  Spring- 
field, 111. 

Mr.  Philip  Allen  has  been  transferred 
as  superintendent  of  the  Kalamazoo  divi- 
sion of  the  Lake  Shore  &  Michigan 
Southern,  to  the  Franklin  division,  vice 
Mr  A.  H.  Smith,  transferred;  headquar- 
ters at  Youngstown,  O. 

Mr.  J.  A.  Jordan,  vice-president  and 
general  manager  of  the  St.  Louis  &  Han- 
nibal, has  also  been  appointed  general 
manager  of  the  Green  Bay  &  Western, 
vice  Mr.  S.  W.  Champion,  resigned;  head- 
quarters. Green  Bay.  Wis. 

Mr.  W.  S.  Hoskins  has  been  appointed 
general  manager  of  the  Chattanooga 
Southern,  to  succeed  Mr.  M.  F.  Bon- 
zano.  He  was  formerly  chief  clerk  to 
Manager  Van  Vleck  of  the  Atlantic  sys- 
tem of  the  Southern  Pacific. 

Mr.  Albert  Ingalls,  son  of  President 
Ingalls.  of  the  "Big  Four,"  has  been  ap- 
pointed assistant  to  Mr.  T.  J.  Higgins, 
superintendent  of  the  Indianapolis  & 
Cleveland  division  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis. 

Mr.  S.  R.  Ainslie  has  been  appointed 
president  and  general  manager  of  the  Chi- 
cago Terminal  Transfer  Company.  Mr. 
Ainslie  was  formerly  general  manager  of 
the  Chicago  Northern  Pacific  and  the 
Chicago  &  Calumet  Terminal. 

Mr.  Frank  Hufsmith.  master  mechanic 
of  the  International  &  Great  Northern, 
has  been  promoted  to  superintendent  of 
motive  power  and  rolling  stock,  head- 
quarters at  Palestine,  Texas.  The  office 
of  master  mechanic  has  been  abolished. 

Mr.  John  M.  Savin,  general  manager  of 
the  Quincy,  Omaha  &  Kansas  City,  has 
been  appointed  general  manager  of  the 
Omaha.  Kansas  City  &  Eastern,  which 
road  has  been  formed  to  operate  the 
Omaha  &  St.  Louis  and  Quincy,  Omaha 
&  Kansas  City. 

Mr.  W.  H.  Lewis  has  been  appointed 
superintendent  of  motive  power  of  the 
Norfolk  &  Western,  succeeding  Mr. 
Soule,  resigned.  He  was  formerly  master 
mechanic  of  the  Chicago,   Burlington   & 
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Northern  at  La  Crosse,  Wis.;  headquar- 
ters  at  Roanoke.  Va. 

Mr.  R.  D.  Wade,  who  was  for  many 
years  superintendent  of  motive  power  of 

the  Richmond  &  Danville,  afterwards 
absorbed  by  the  Southern  Railway,  has 
accepted  a  position  with  the  Baldwin  Lo- 
comotive Works.  It  understood  that  he 
will  work  in  the  interest  of  this  company 
among  his  numerous  friends  in  the  South. 

Mr.  M.  F.  Bonzano  has  been  appointed 
general  agent  for  the  receiver  of  the  Co- 
lumbus, Sandusky  &  Hocking,  with 
headquarters  at  Columbus,  O.  He  has 
been  general  manager  of  the  Chattanoo- 
ga Southern  since  the  early  part  of  1896, 
and  previous  to  that  was  general  super- 
intendent of  the  Philadelphia  &  Reading. 

Mr.  D.  J.  Durrell  has  been  appointed 
master  mechanic  of  the  Kansas  City 
branch  of  Swift  &  Co.;  headquarters  at 
Kansas  City.  About  five  years  ago  Mr. 
Durrell  resigned  the  position  of  mechani- 
cal engineer  of  the  Illinois  Central  Rail- 
way, to  accept  a  similar  position  with  the 
Illinois  Steel  Company,  which  company 
he  has  been  with  since. 

The  following  changes  have  recently 
taken  place  on  the  Mexican  Central:  Mr. 
F.  J.  Easley,  superintendent  of  the  Sari 
Luis  division,  has  been  appointed  ter- 
minal superintendent  at  Tampico,  Mex., 
succeeding  Mr.  R.  M.  Thomas,  resigned. 
Mr.  H.  R.  Cornforth  has  been  appointed 
acting  superintendent  of  the  San  Luis 
division,  at  San  Luis  Potosi,  Mex..  vice 
Mr.  F.  J.  Easley,  transferred. 

The  following  have  been  appointed  offi- 
cers of  the  Chicago,  Indianapolis  & 
Louisville,  successor  to  the  Louisville, 
New  Albany  &  Chicago:  Samuel  Thomas, 
president;  W.  H.  McDoel,  vice-presi- 
dent and  general  manager;  George  K. 
Lowell,  general  superintendent;  L.  H. 
Parker,  superintendent;  H.  Watkeys, 
master  mechanic;  Charles  Coller,  master 
car  builder,  and  B.  E.  Taylor,  purchasing 
agent. 

Mr.  George  Gibbs  has  resigned  the 
position  of  mechanical  engineer  of  the 
Chicago,  Milwaukee  &  St.  Paul  to  accept 
a  position  with  the  Westinghouse  Elec- 
tric Company  of  Pittsburg.  The  under- 
standing is  that  Mr.  Gibbs  will  be  en- 
gaged in  designing  electric  motors 
adapted  for  surface  railways.  Mr.  Gibbs 
is  one  of  the  ablest  railroad  mechanical 
engineers  in  the  country,  and  the  West- 
inghouse Electric  Company  have  reason 
to  be  gratified  at  securing  his  services. 

Mr.  W.  A.  Hart,  division  superinten- 
dent of  the  Great  Western  Railway  of 
England,  the  railway  over  which  royal 
personages  generally  travel  between  Lon- 
don and  Windsor,  has  lately  received  a 
present  from  the  Prince  of  Wales  of  a 
handsome  diamond  scarf-pin.  This  had 
scarcely  adorned  the  superintendent's 
scarf  for  a  week,  when  he  received  a  still 


more  handsome  pin  from  the  Prince  of 
Bulgaria.  This  one  is  adorned  with  the 
prince's  monogram  in  brilliants,  and  is 
surrounded  by  a  golden  crown. 

Notice  has  been  given  of  the  following 
changes  on  the  Great  Northern:  Mr.  W. 
T.  Tyler  has  been  appointed  superin- 
tendent of  the  Willmar  division,  taking 
the  place  of  Mr.  J.  Russell,  transferred; 
Mr.  R.  H.  Bowron  has  been  appointed 
superintendent  of  the  Breckenridge  divi- 
sion, taking  the  place  of  Mr.  F.  L.  Cor- 
win,  resigned;  Mr.  J.  Russell  has  been 
appointed  superintendent  of  the  Dakota 
division,  vice  Mr.  J.  G.  Taylor,  trans- 
ferred; Mr.  J.  G.  Taylor  has  been  ap- 
pointed superintendent  of  the  Montana 
division,  vice  Mr.  R.  H.  Bowron,  trans- 
ferred. 

On  July  4th,  the  Southern  Railway 
created  three  new  divisions,  which  will 
be  known  as  the  Washington,  Asheville 
and  Anniston  divisions.  Mr.  E.  Ryder, 
assistant  superintendent  of  the  first  divi- 
sion, has  been  appointed  superintendent 
of  the  Washington  division;  headquarters 
at  Charlottesville,  Va.  Mr.  W.  O.  Sprigg, 
assistant  superintendent  of  the  third  divi- 
sion, has  been  appointed  superintendent 
of  the  Asheville  division;  headquarters  at 
Asheville,  N.  C.  Mr.  A.  G.  Jones,  as- 
sistant superintendent  of  the  sixth  divi- 
sion, has  been  appointed  superintendent 
of  the  Anniston  division;  headquarters  at 
Selma,  Ala. 

Mr.  Alfred  Walter,  president  of  the 
Delaware,  Susquehanna  &  Schuylkill,  has 
been  chosen  president  of  the  Lehigh  Val- 
ley, vice  Mr.  E.  P.  Wilbur,  resigned.  Mr. 
Walter,  who  is  46  years  old,  has  been  a 
most  successful  railroad  man.  He  re- 
ceived his  first  training  on  the  Pennsyl- 
vania Railroad,  part  of  the  time  being  in 
the  engineering  department  and  part  of 
the  time  in  the  mechanical  department. 
In  1892  he  left  the  Pennsylvania  to  be- 
come general  superintendent  of  the  Balti- 
more &  Ohio  lines  east  of  the  Ohio 
River,  a  position  he  left  to  become  gen- 
eral manger  of  the  Erie.  A  large  num- 
ber of  warm  friends  are  rejoicing  at  his 
good  fortune  in  becoming  head  of  the 
Lehigh  Valley. 

The  death  of  E.  M.  G.  Eddy,  Chief 
Commissioner  of  Railways  in  New  South 
Wales,  has  occasioned  deep  regret  in 
railroad  circles,  particularly  in  Europe, 
where  he  was  better  known.  Mr.  Eddy 
received  his  early  training  on  the  London 
&  Northwestern,  and  had  risen  to  be  as- 
sistant manager  of  the  Caledonian  Rail- 
way before  his  appointment  to  New  South 
Wales.  Before  his  arrival  in  Sydney,  the 
railways  were  under  control  of  a  com- 
missioner, who  was  subject  to  political  in- 
fluence from  various  directions,  which 
gave  the  colonies  a  very  poor  railway 
service.  All  this  was  changed  by  Mr. 
Eddy's  non-political  management,  which, 
according  to  reliable  accounts,  gave  the 
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country  a  modern  railway  service  on  an 
economical  basis.  • 

Mr.  L.  E.  Johnson,  superintendent  oi 
die  Michigan  division  ol  the  I  ,ake  Shore 
&  Michigan  Southern  has  been  appointed 
general  superintendent  of  the  Norfolk  8 
Western,  with  headquarters  at  Roanoke, 
\  a.  Mi.  Johnson  rose  to  official  position 
through  the  mechanical  department.  Ik- 
was  born  in  Aurora,  111.,  in  1846,  and  went 
to  work  in  the  shops  of  the  Chicago,  Bur 
lington  &  Quincy,  after  which  he  was 
appointed  fireman.  A  few  years  after- 
wards he  became  a  locomotive  engineer, 
a  position  he  left  I"  become  engine  house 
foreman.  Later  on  he  was  advanced  to 
be  master  mechanic  of  the  Chicago,  ISur- 
lington  &  Quincj  shops  at  Aurora,  from 
which   position   he   was   promoted   to  be 

division  superintendent.  In  18S8  he  left 
the  Chicago.  Burlington  &  Quincy  to 
accept  a  position  as  superintendent  of  the 
Montana  Central.      He  rem  lined  there  till 


p      ed  as  gem  ral   superintendent   of  the 
Columbia,   Chicago    &     Indiana    I 
Railway,     From   [874  to   1882  Mr.  (  aid 

well  ocupii  d  vai ailroad  pi  isition    0 

trust  and  respon  ibility,   bec< ng  vice 

pn    eh  mi    oi  the   New    York,   Chicago  & 
St.   Louis    Railroad,   of  which   h( 
two    years      [885    to    [887     receiver,    and 
fr 887    to     (895    president.       He    SUC- 

ceeded  John  Newell  as  president  of  the 
Lake  Shore  in  [894,  and  became  president 
of  the  other  Vanderbilt  line,  the  Pitt  burg 
&  Lake  Eric,  in  [895. 

i     i     § 

Another   Fast   Run. 

The  Empin  State  Express  on  the  New 
York  Central,  lias  put  up  a  new  record 
for  a  continuous  last  run.  On  July  [6th, 
the  tram  left  Syracuse  for  Buffalo,  23 
minutes  late,  and  made  the  distance  of 
i-lo     miles     between     those     points     in 

ij,;  minutes;  this  time  includes  a  stop 
of    two    minutes    at     Rochester,    togethei 
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1  Railroad  ig  five 

I 

Mr.   W.    I)     Ellis  is  havi 
car  built  by  Mut  1         1  I 

1  hi    Ocas  Railroad  <  lompanj 
ing  five  freight  cars  built  I  Bro 

Raid'/,  in    Loco 
building   oni    engine  for  Jam'-    II 
&  Co 

II"     fllinoi     Central   have   divided   an 
order  of  twenty  engines   between    Rogers 

and    B I 

The  H     I     Heintz  Company  are  having 
freight  cars  built  at  the  Middli 
Car  \\  1 

The  Pennsylvania  Railroad  are  to  build 
200  class  X  G  box  cars  at  their  Fort 
Wayni   -hop 

The   Pullman   Car  Company  are  build- 
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1893,  when  he  accepted  a  division  of  the 
Lake  Shore  &  Michigan  Southern.  An 
element  which  has  greatly  helped  Mr. 
Johnson  on  his  way  upwards  was  the 
happy  relations  which  always  existed  be- 
tween him  and  the  men  under  his  charge. 

David  W.  Caldwell,  president  of  the 
Lake  Shore  &  Michigan  Southern  Rail- 
way and  the  Pittsburg  &  Lake  Erie  Rail- 
way Companies,  died  on  July  20th,  in 
Cleveland,  O.  His  foe  was  rheumatic 
gout,  with  complications,  which  attacked 
him  the  week  before  he  died.  Mr.  Cald- 
well was  -born  in  Massachusetts  in  1830. 
and  on  attaining  his  majority  he  entered 
the  service  of  the  Pennsylvania  Railroad 
as  a  clerk.  Perfecting  his  knowdedge  of 
civil  engineering,  he  was  employed  as 
•civil  engineer  by  this  company  from  1853 
to  1855,  when  he  became  superintendent 
of  the  Pittsburg  &  Connellsville  Rail- 
road. In  1859  he  began  ten  years'  ser- 
vice as  superintendent  of  the  Central  Ohio 
Railroad.      The    next     five     years    were 


with  the  various  slow-ups  that  are  neces- 
sary at  all  times.  The  average  speed, 
therefore,  from  start  to  stop,  was  62.5 
miles  per  hour. 

The  fastest  time  was  made  from  the 
top  of  the  hill  west  of  Batavia  to  East 
Buffalo,  which  is  32  miles  run,  in  26  min- 
utes, which  is  very  close  to  74  miles  an 
hour.  Such  a  speed  for  the  long  distance 
is  unparalleled. 

An  engine  of  the  same  class  shown  in 
the  annexed  engraving  made  this  re- 
markable run.  It  was  designed  by  Mr. 
William  Buchanan,  superintendent  of 
motive  power,  and  built  by  the  Schenec- 
tady Locomotive  Works.  The  cylinders 
are  19  x  24  inches,  driving  wheels  7  feet 
diameter,  and  the  boiler  provides  about 
2.000  square  feet  of  heating  surface  and 
steam  at  180  pounds  pressure. 

@     $     i 

The  Ohio  Falls  Car  Company  are 
building  one  passenger  car  for  the  Lex- 
ington &  Eastern   Railway. 


ing  200  freight  cars  for  the  Kansas  City, 

Pittsburg  &  Gulf. 

It  is  reported  that  the  Xew  York.  On- 
tario &  Western  are  about  to  order  ten 
passenger  cars. 

The  Elliott  Car  Company  are  building 
70  freight  cars  for  the  Xew  Orleans  & 
Eastern  Railroad. 

Four  engines  are  being  built  ior  the 
Kayo  Railway  of  Japan  at  the  Brooks 
Locomotive  Works. 

Two  ten-wheelers  are  being  built  for 
the  Southern  Railway  at  the  Richmond 
Locomotive  Works. 

The  Grand  Trunk  Railway  are  having 
ten  freight  cars  built  by  the  Michigan 
Peninsular  Car  Company. 

The  Inter-Oceanic  Railway  are  having 
100  freight  cars  built  by  the  Missouri 
Car  &  Foundry  Company. 

The  Mexican  Central  Railway  are  hav- 
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ing  128  freight  cars  built  by  the  Michigan 
Peninsular  Car  Company. 

The  Cooke  Locomotive  Works  are 
building  one  six-wheel  connected  engine 
for  the  Morris  Co.  Railroad. 

The  Washington  Coal  &  Coke  Com- 
pany are  having  100  freight  cars  built  by 
the  Barney  &  Smith  Company. 

The  Brooks  Locomotive  Works  have 
an  order  for  ten  passenger  and  ten  freight 
locomotives  for  the  Mexican  Central. 

The  Mather  Stock  Car  Company  are 
having  four  freight  cars  built  by  the  In- 
dianapolis Car  &  Foundry  Company. 

The  Baldwin  Locomotive  Works  are 
building  two  consolidation  engines  for 
the  Columbia  &  Puget  Sound  Railway. 

The    Ogdensburg    &    Lake    Champlain 


the  J.  A.  Fay  &  Co.  Factory  at  Cincin- 
nati, O.  For  heavy  work  as  well  as  for 
all  ordinary  ceiling,  siding  flooring,  etc., 
the  tool  is  said,  by  the  makers,  not  to  be 
compared  with  anything  else  they  have 
made. 

The  rolls  are  six  in  number,  7  inches 
in  diameter;  the  upper  feeding-in  rolls 
are  made  so  that  two  pieces  of  unequal 
thickness  may  be  planed  at  one  time  on 
two  sides  and  one  edge.  These  rolls  are 
independently  weighted  and  are  raised 
and  lowered  by  means  of  hand  wheels  as 
shown,  and  their  position  with  reference 
to  the  material  indicated  by  an  accurate 
gage  that  is  set  in  a  recess  in  each  hous- 
ing that  carried  the  roll.  The  rolls  are 
driven  by  heavy  gearing,  with  expansion 
gears  connected  and  supported  by  links 
on  each  side  of  the  machine. 

The  pressure  bar  before  the  cut  of  the 


ing  attachment  for  independently  lower- 
ing the  whole  matching  mechanism  be- 
low the  line  of  the  bed.  The  drop  match- 
ing attachment  is  counterbalanced  and  is 
easily  worked  up  after  being  lowered.  The 
top  plate  of  the  matcher  hangers  is  made 
independent  of  the  balance  of  it  and 
bolted  to  it.  When  an  accident  occurs  in 
the  use  of  the  machine  that  results  in  the 
breakage  of  this  top  plate,  it  may  be 
readily  removed  and  another  put  on  in  its 
place,  thus  avoiding  the  necessity  of  hav- 
ing an  entirely  new  hanger  in  place  of  the 
damaged  one.  This  lessens  the  liability  of 
heavy  cost  in  repairs.  The  matcher  clip 
is  arranged  with  an  adjustable  toe  so  that 
it  can  be  moved  to  and  from  the  cut,  and 
attached  to  the  clip  is  a  hood  to  which  the 
shaving  exhaust  pipe  is  connected,  and 
whenever  it  is  necessary  to  remove  this 
to  get  at  the  heads,  it   is  dune  by  simply 
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Railroad  have  ordered  one  passenger  car 
from  the  Barney  &  Smith  Company. 

The  Ohio  Falls  Car  Company  have  re- 
ceived an  order  for  50  flat  cars  from  the 
Cincinnati,  Portsmouth  &  Virginia  Rail- 
road. 

The  Chattanooga  Car  &  Foundry  Com- 
pany are  building  300  cane  cars  for  the 
Magnolia  Plantation  at  Plaquemine  Par- 
ish. La. 

The  Brooks  Locomotive  Works  are 
building  three  six-wheel  connected  pas- 
senger engines  for  the  Pittsburg,  Besse- 
mer &  Lake  Erie. 


Double  Cylinder  Planing  and  Matching 
Machine. 

The  double  cylinder  planing  and 
matching  machine  shown  in  the  annexed 
engraving  is  the  latest  tool  turned  out  of 


upper  cylinder  is  divided,  and  just  in  front 
of  the  bars  supported  in  the  housing  that 
carries  the  bars  themselves  are  two  rolls 
4  inches  in  diameter,  which  receive  the 
material  and  lift  up  the  bar  in  the  proper 
manner  to  receive  the  stock  should  there 
be  too  great  a  variation  in  the  thickness 
of  the  material  for  the  bar  to  take  care  of 
it  independently.  This  is  a  very  valuable 
feature,  and  with  it  all  tendency  to  clip- 
ping of  ends  is  avoided.  The  bar  both 
before  and  after  the  cut  of  the  upper 
cylinder  is  adjustable  about  ll/2  inches, 
so  that  irregular  shaped  knives  may  be 
used  on  the  cylinders  for  working  casing, 
and  other  styles  of  moldings,  beaded 
ceiling,  etc.  The  bar  after  the  cut  is  slot- 
ted and  is  made  to  support  shoes  for  rest- 
ing on  the  material  and  holding  it  in  po- 
sition as  it  passes  to  the  side  heads.  The 
side  heads  are  located  just  after  the  upper 
cutting  head  in  heavy  hangers  that  are 
provided  with  the  improved  drop  match- 


loosening  the  two  bolts  as  shown  in  the 
engraving,  when  the  whole  mechanism 
slips  off.  There  are  matcher  dogs  con- 
meted  to  the  hangers,  projecting  past 
the  cut  of  the  matcher  heads  for  holding 
the  material  firmly  down  before  the  cut- 
ters strike  it. 

The  matcher  hangers  are  moved  by  in- 
dependent screws  across  the  bed  of  the 
machine,  each  one  with  an  independent 
lock  attachment  that  can  be  readily 
reached  by  the  operator.  The  pressure 
bar  over  the  lower  cylinder  has  the  im- 
proved locking  device  for  holding  it  in 
position.  The  cylinder  is  securely  locked 
in  its  position  by  patent  taper  bolts  that 
have  been  used  on  all  this  company's 
heavy  planers.  The  lower  cylinder  is 
double  bolted;  the  upper  cylinder  raises, 
on  heavy  square  thread  screws  1  5-16- 
inches  in  diameter.  The  cylinder  pulleys 
are  put  on  a  taper  bearing  and  fastened 
by  a  nut   from  the  outside. 
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Air=Brake  Department 


CONI)UCT!il>  l»Y    F.   M.   NELLIS. 


Dummy  Couplings. 

The  hostile  attitude  of  those  unfriendly 
to  the  dummy  coupling  because  of  its 
failure  to  satisfactorily  perform  its  office, 
seems  ti>  be  modifying,  ii  the  discussion 
on  the  subject  at  the  recent  M.  C.  B.  con- 
vention  has  any  significance. 

It  is  an  undeniable  fact  that  the  im- 
proper location  of  the  dummy  has  been 
directly  responsible  for  ruining  hose  by 
kinking.  But  has  not  some  of  the  kink- 
ing been  largely  due  to  the  angle-cock 
being  turned  a  little  too  far  or  a  little  too 
short  on  the  train  pipe?  1'erhaps  some 
of  the  kinking  laid  to  the  door  of  the 
dummy  coupling  was  really  caused  by  the 
hose  nipple  being  turned  too  far  or  not 


ing  has  probably  ceased,  except  in  cases 
were  those  of  the  tin-pipe  type  continues 
to  kink  and  crack  at  each  suing  ol  thi 
hose;  but  the  grinding  out  ol  triple  valves 
resulting  from  foreign  matter  getting 
therein,  and  the  frozen  triples  and  train 
pipes  reported  during  the  past  two  years 
seem  to  indicate  that  unless  the  practice 
of  abandoning  the  dummy  coupling  hook 
be  materially  modified,  we  may  expect  to 
soon  face  another  problem,  equally,  if 
not  more  serious  than  that  of  dummy 
couplings  which  swept  over  the  country 
like  an  epidemic  about  two  years  ago. 

A  device  which  will  properly  protect 
the  hose,  coupling  and  gasket,  and  ex- 
clude dirt   and    moisture    from    the   brake 


terially  in- 
creased by  the  dirt  gaining  entrance  to 
the  air  bi    I  -;ing," 

$    s 

Air  brake  school  rooms,  testing  plants 
and  instruction  cars  seem  to  be  growing 
in    popularity   and   number.     A    road   is 

away    behind   tie     timi      ivhi        di  «S'  not 

have  one  .e  i  i  • 


Don't  neglect  to  get  the  latest  book  on 
air — the  report  of  the  Air  Brake  Men's 
Nashville  (1897)  Convention.  Just  out  of 
the  press.  Send  us  50  cents  for  a  hand- 
some embossed  covered  copy,  or  75  cents 
for  a  leather  bound  copy. 


AIR-BRAKE    REPAIR    AND   TESTING    PLANT,    snfTHKRN    RAILWAY,    COLUMBIA.    S    C. 


far  enough  into  the  angle  cock.  Again, 
perhaps  the  quality  of  hose  used  might 
have  made  it  almost  as  difficult  to  bend 
without  kinking  as  we  would  expect  from 
a  tin  pipe. 

Possibly  the  design  of  dummy  was  not 
what  it  should  be.  But  whatever  the 
cause,  or  causes,  of  the  hose  kinking  may 
have  been,  the  abandonment  of  the 
dummy  hook,  and  the  adoption  of  the 
practice  of  dragging  the  hose  through 
dust,  cinders,  snow  and  slush  has  not  re- 
sulted in  an  unmixed  blessing.    The  kink- 


system,  is  needed.  The  Air- Brake  Asso- 
ciation, in  a  committee  report  at  their 
Nashville  Convention,  gave  the  following 
sensible  prescription: 

"The  committee  recommends  that  the 
hose  should  be  properly  hung  up  in  the 
coupling  honk  when  not  in  use:  and  if 
the  present  hook  manufactured  or  place 
of  attaching  it  to  car  be  unsatisfactory, 
that  the  agitation  be  in  favor  of  a  better- 
ment of  these  features,  instead  of  dispen- 
sing with  it :  as,  in  the  opinion  of  the  com- 
mittee, the  wear  of  the  several  working 


The  standard  tender  brake  on  the 
Georgia  Southern  &  Florida  Railroad  is 
the  type  recommended  by  the  W.  A.  B. 
Co.  All  engine  tenders  are  weighed  with- 
out water  or  coal,  but  have  the  jacks  and 
other  tools  on  them,  and  the  leverage  is 
then  arranged  so  that  the  tender  brake  is 
adjusted  at  100  per  cent.  From  the  date 
of  adoption  of  this  type  until  the  present 
time  not  a  single  pair  of  slid  flat  wheels 
have  been  removed  from  a  tender,  while 
previous  to  that  flat  wheels  were  quite  a 
common  occurrence. 
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CORRESPONDENCE. 

A  Model  Air-Brake   Repair  and  Test- 
ing Plant. 
Editors: 

In  order  that  brakes  may  be  maintained 
at  the  least  cost,  proper  facilities  for  do- 
ing this  work  should  be  provided.  This  is 
apparent  to  us  all.  Bui  in  looking  through 


room  Tests  For  engineers'  valves,  triples, 
etc.,  equall;  as  inconveniently  situated. 
Last,  but  not  least,  a  partnership  in  the 
lye  tub,  a  driving-box  and  feed-valve  at- 
tachment. Companions  in  the  same  tub. 
But  what  are  we  to  do?  Rooms  suita- 
ble for  such  a  purpose  are  not  easily 
Fi  und,  and  to  build  is  almost  out  of  the 
question.     However.  I  submit  the  follow- 


test  rack,  and  fourthly,  the  shelving  as 
storage  for  parts  repaired  and  parts 
awaiting  repairs.  The  importance  of  this 
plan  can  best  be  appreciated  when  the 
biake  apparatus  is  seen  scattered  over 
the  floor,  and  again  when  arranged  sys- 
u  matically  on  shelving. 

Next  in  order  is  the  pump  rack,  which 
can  be  clearly  seen  in  the  accompanying 
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railroad  shops,  even  the  latest  designs,  we 
fail  to  find  any  special  arrangement  made, 
or  space  set  apart  for  air-brake  repairs. 

If  questioned,  one  and  all  will  admit 
that  a  room  for  such  a  purpose  should  be 
provided  and  suitably  equipped;  but  even 
this  admission  is  of  little  use  to  the  re- 
pairmen, whom  we  often  find  occupying 
a  bench  in  the  main  shop,  the  delicate 
parts  of  the  brakes  faring  alike  with  the 
heavy  engine  machinery.  The  rack  for 
testing  pumps   is  in  the  boiler  or  engine 


ing,  as  the  practice  followed  on  the  South- 
ern Railway,  ist:  A  part  of  the  engine 
or  tool  room,  or  one  of  the  four  corners 
of  the  shop  must  be  secured.  A  frame 
must  then  be  constructed,  the  bents  of 
which  are  of  i$/A  x  Ij4-inch  angle  iron, 
the  base  and  shelving  of  wood.  This  frame 
has  a  four-fold  advantage:  First,  to  sepa- 
rate the  repairmen  from  the  usual  sur- 
roundings. Secondly,  as  a  rack  for  storing 
pumps  that  have  been  repaired,  tested  and 
are  ready  for  service.    Thirdly,  as  a  triple 


photograph,  and  a  drawing  which  is  also 
furnished.  This  is  simply  a  rectangular 
frame  of  wood,  securely  bolted  to  the 
wall,  iron  knees  projecting  out,  to  which 
are  bolted  two  sections  of  angle  iron  in  a 
horizontal  position,  so  spaced  as  to  suit  a 
pVa-inch  pump.  Two  flat  strips  being 
used  for  the  8-inch  pump. 

The  test  rack  for  engineers'  valves,  sig- 
nal and  reducing  valves,  you  will  note 
in  the  photograph,  a  drawing  also  being 
furnished.     This  has  two  places  for  test- 
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ing  engineers'  valves,  for  while  one  is 
being  repaired  the  other  can  be  used  to 
operate  the  triple  test  rack.  The  old  and 
new  reducing  valves  have  each  a  place  for 
test,  and  like  the  engineers'  valves,  have 
stop  cocks  so  arranged  that  either  way 
may  be  used  at  pleasure, 

The  triple  test  rack  shown  in  the  photo- 
graph differs  from  that  shown  in  the 
drawing,  hut  this  difference  is  only  in  the 
frame.  In  the  former  it  is  attached  to  the 
storage  frame,  while  in  the  latter  it  has  a 
frame  of  its  own.  With  it  all  classes  of 
triples  can  be  tested.  Flexible  connec- 
tions are  used  to  facilitate  placing  and  re- 
moving triples  from  the  rack. 

Placed  just  in  front  of  the  work  bench, 


plal  i  'I   on  the  te  I    rack      The  tipple  i 
shown  in  the  photograph  with  pump  in 
vertical  position  « ith  top  head  remi 
A  drawing  is  also  furnished. 

The  i  ram  i  a  imple  affair,  needing  no 
explan .ii  '  'ii.  i"-ing   suffi- 

cient. 

The  lye  tub,  not  shown,  comes  in  for  a 
brief  description.  It  is  either  ol  cast  or 
plate,  and  should  be  of  sufficient  size  to 
take  in  two  gjj-inch  pumps  when  taken 
apart.  It  has  a  coil  of  pipe,  lying  Mat  on 
the  bottom,  with  inlet  and  outlet  for  steam 
and  condensation  A  false  bottom,  perfo- 
rated, to  the  four  corners  of  which  are  at- 
tached chains,  fur  lifting  either  by  wind- 
lass or  air  hoist. 


used  in  shops  of  an)  sizi    its  length  simply 
bi   ng  thi 

op. 

W.  P.  Bkoadnax, 

Air  Brake  In 

Southern    Railway. 

Richmond,  Va. 

3     $     d 

An  Opinion. 
Mr.  Editor: 

Dear  Sir.  in  reply  to  the  invatation  at 
the  bottom  of  the  description  of  the  du- 
plex Air  Crake.  I  can  see  no  plaice  to 
take  hold  of  or  to  condridict.  in  my 
oppinion.  this  is  a  moddle  air  hrake.  I 
1 1 avi    always  been   a  firm   beleaver  in   a 
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and  nearly  in  the  center  of  the  floor,  is  a 
piece  of  apparatus  known  as  "pump  tip- 
ple." and  is  very  valuable  in  pump  work. 
When  a  pump  is  to  be  put  together,  the 
air  cylinder  is  first  bolted  to  a  yoke,  which 
ii  pivoted  to  the  main  post  of  the  tipple. 
This  brings  the  air  cylinder  in  a  vertical 
position,  in  position  for  the  center  piece. 
air  cylinder  and  top  head.  Then  by  means 
of  the  pivot  of  the  yoke,  the  pump  can  be 
swung  backward,  the  steam  cylinder  rest- 
ing on  the  smaller  post,  which  places  the 
pump  in  a  horizontal  position  ready  for 
the  bottom  head,  lagging  and  jacket, 
after  which  it  is  again  swung  to  a  vertical 
position   to   be   lifted   by   the   crane   and 


After  material  is  treated  to  the  lye  bath, 
steam  is  jetted  into  all  ports  by  means 
of  a  steam  nozzle,  after  which  it  is  treated 
in  a  like  manner  by  cold  water  jets.  The 
plant  only  needs  one  more  piece  of  ap- 
paratus to  make  it  complete,  and  that  is 
the  machine  for  fitting  up  air  hose,  and 
this  in  turn  will  be  supplied. 

The  plan  herewith  illustrated,  has  just 
been  completed  at  the  shops  of  the  South- 
ern -Railway  at  Columbia.  S.  C  of  which 
Mr.  T.  S.  Inge  is  master  mechanic.  Al- 
though this  is  one  of  our  smaller  shops, 
yet  none  can  boast  of  a  more  complete  air- 
brake test  plant.  This  same  arrangement 
by  lengthening  the  storage  frame  can  be 


double  line  air  brake,  though  I  must  ad- 
mit this  is  far  beyond  my  expectations, 
the  Engineer  haveing  conpleet  controll 
of  the  applycation  and  Release  of  Brakes, 
releasing  as  he  wishe  and  stoping  the  re- 
lease when  he  likes,  and  being  in  the  posi- 
tion to  see  at  all  times  by  the  tripple 
Gauge  Just  what  he  is  doeing  I  know 
would  be  the  best  guide  to  good  Break- 
ing of  traines.  and  the  Equalisation  oi 
pressure  against  all  brake  cylinder  pis- 
tons, regardles  the  travel  of  the  same, 
with  an  equal  applycation  and  an  equal 
release,  ceartenly  will  save  lots  of  trouble 
and  flat  Wheels,  this  system  is  some- 
thing  entirely    New   to   the    Air     Brake 
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World,  and  I  beleave  it  is  in  the  right 
line,  this  prooves  beyond  a  donbght  that 
we  do  not  want  a  standard  brake,  all  over 
the  World.  I  beleave  Nothing  could  ever 
be  made  to  with  the  present    Ul 

Brakes,  in  a  single  line,  but  Here  i 
something  New  that  does  all  we  have 
boon  doeing  and  ten  times  as  much  more, 
and  now  that  we  see  such  an  improve- 
ment, where  we  suposed  there  was  so 
small  a  chance,  what  might  we  expect  in 
the  future,  it  is  Yerry  evident  that  there 
will  be  improvements  in  this  line  for  time 
to  come,  but  ii  it  u<>cs  in  strides  like  this 
iv  as  well  stop  studeying.  for  we  no 
sooner  learn  something,  than  we  begin 
on  something  Xew   yours  Truly 

Joseph  Miller. 
1.  on  is  I  '///<',  A'.   )'. 

[A   model   brake!     Nothing  to  contra- 


ry 


Recharging  device  illustrated  in  the  April 
issue  of  "Locomotive  Engineering."  It 
:  ppears  to  me  the  most  feasible  of  any- 
thing designed  for  that  purpose  that  I 
have  yet  seen. 

During  the  last  few  years,  presumably 
like  many  others  in  a  like  position,  I  have 
been  appealed  to  by  several  inventors  to 
make  a  test  of  some  device  of  theirs  in- 
tended as  an  automatic  pressure  retainer. 
In  a  few  instances  where  they  have  been 
sent  with  the  proper  authority,  brakes  in 
the  instruction  car  have  been  equipped 
and  considerable  time  has  been  spent  ex- 
perimenting before  their  valves  were  per- 
fected on  one  car  to  their  satisfaction,  to 
be  finally  knocked  completely  out  when 
used  in  conjunction  with  more  cars  or 
for   various  other  practical   reasons. 

While  I  do  not  suppose  that  Mr.  Marsh 


m-  t~h 


L^rv ;  Hnfipr 


Locomotive  Engineering 
STANDARD  TEST  RACK  FOR  ENGINEER'S  BRAKE  VALVE,  SOUTHERN   RY. 


diet!  Far  beyond  expectations!  Entirely 
new  to  the  air-brake  world!  Does  all  we 
have  been  doing  (?)  and  ten  times  more! 
Such  terrific  strides!  Oh,  Joseph!  What 
an  investigator!  Where  are  your  eyes? — 
Ed.] 


Concerning  the  Marsh  Recharging 
Device. 

Editors : 

I    have    studied    with    considerable    in- 
terest the  Marsh  Pressure-Retaining  and 


has  gone  to  the  trouble  and  expense  of 
models  and  patents  without  previous  suc- 
sessful  experiment,  however,  from  my  un- 
derstanding of  the  drawing  and  explana- 
tion, if  the  usual  exhaust  port  were  closed 
and  a  triple  valve  defective  (having  a  leak 
to  the  cylinder  from  either  the  auxiliary 
or  the  train  line),  the  brake  would  set 
while  recharging  the  auxiliaries.  I  think 
this  device  could  be  so  altered  as  to  make 
it  operative  from  the  locomotive  entirely 
instead  of  requiring  the  trainmen  to  turn 
a  cock  on  each  car  before  and  after  de- 


scending a  grade.  What  objection  would 
there  be  to  lengthening  the  feed  port  in 
tlie  triple  piston  cylinder  so  that  it  would 
remain  open  when  Marsh  triple  stands 
in  its  normal  release  position?  This 
would  obviate  the  necessity  of  a  move- 
ment of  the  triple  to  overcome  auxiliary 
leaks.  Then  the  pet  cock  used  could  be 
placed  on  a  car  in  the  location  of  the  pres- 
ent retainer  and  remain  closed  at  all  times 
except  on  a  car  having  a  blow  in  the 
triple  valve. 

I  should  be  glad  to  hear  what  results 
were  obtained  from  his  experiments  on 
defective  cars,  and  to  hear  if  he  proposes 
to  make  it  operative  solely  from  the  en- 
gine, if  Mr.  Marsh  will  be  good  enough 
to  explain  through  your  columns. 

E.  W.  Pratt, 
Gen.  Air-Brake  Inspector. 
Chicago,  III. 

[Will  Mr.  Marsh  kindly  write  us  the 
desired  information  for  publication? — 
Ed.]. 

%     i     i 

Backing  Trains  into   Stations. 

Editors: 

Relative  to  the  subject  of  backing  trains 
into  stations.  Equipment  is  handled  with 
the  "back  up  hose,"  by  the  roads  run- 
ning out  of  Union  Passenger  Station, 
Chicago,  over  stretches  of  track  measur- 
ing from  one-half  to  four  miles  in  length: 
the  various  yards  being  located  as  follows: 
Two,  one-half  mile  from  station;  three, 
one  mile;  one,  one  and  one-half  miles; 
one,  three  and  one-half,  and  one,  four 
miles  distant. 

At  the  speed  at  which  these  back-up 
movements  must  of  necessity  be  made, 
there  is  plenty  of  time  for  loss  of  auxi- 
liary reservoir  pressure  as  mentioned  in 
my  letter  appearing  in  the  June  number, 
the  trouble  being  practically  that  experi- 
enced on  the  road  through  stoppage  of 
the  pump  and  consequent  loss  of  pressure 
by  leakage  and  equalization.  On  the 
joint  tracks,  traffic  is  very  heavy  and  dur- 
ing certain  portions  of  the  day  trains 
must  be  handled  with  the  precision  of 
clock-work  or  blockades  result.  With 
the  brake  valve  in  the  advised  position 
(on  lap)  an  attempt  to  reduce  speed,  fre- 
quently necessary  to  preserve  the  space 
interval  required  for  safety,  will,  provided 
pressure  has  not  been  lost,  stop  the  train 
and  occasion  delay. 

Under  the  circumstances  I  think  you 
will  agree  with  me  that  the  one  safe  and 
practical  place  for  the  brake  valve  handle 
during  these  movements  is  the  running 
position. 

E.  H.  De  GrooT,  Jr., 
C.  B.  &  Q.  R.  R. 

Doivncs  Grove,  III. 

[This  part  of  the  subject  is  touched 
upon  in  the  latter  part  of  our  comment 
on  "Backing  Trains  into  Stations,"  on 
page  459,  of  June  number. — Ed.] 
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A  Dirt  (iuard. 

Editors: 

As  a  dirt  guard  for  opening  of  air  hose 
is  desirable.  I  attach  a  drawing  .bowing 
a  very  simple  arrangement  which  may  be 
an    incentive   toward    a    solution    of   this 


/  ■ 

DUST   GUARD. 

problem.  It  consists  of  an  ordinary  iron 
stopper  attached  to  the  hose  clamp,  or 
otherwise  by  a  chain.     No  patent. 

J.  A.  Jesson, 
L.  &  N.  Ry. 
Nashville,   Tenn. 

%         %         § 

Regarding  Willett's  Duplex  Air-Brake 
System. 

Editors: 

In  July  number  of  "Locomotive  En- 
gineering" I  notice  that  the  gentlemen 
who  criticise  the  above-named  system 
seem  to  see  no  room  for  improvement  in 
the  present  system,  and  give  to  Mr.  Wil- 
lett  scant  thanks  for  his  attempt  to  im- 
piove,  if  it  should  be  no  more  than  an  at- 
tempt. 

Now,  speaking  of  the  quick-action  feat- 
ure, which  seems  to  be  almost  of  major 
importance,  I  would  like  to  point  out  one 
defect  (to  my  mind)  in  making  an  emer- 
gency stop  on,  say,  a  50-car  train  equipped 
for  quick  action.  The  first  car  scoops  up 
a  certain  percentage  of  train  line  pressure; 
the  next  car  scoops  up  a  lower  pressure, 
and  so  on  back  to  rear  end  of  train,  with 
the  probable  result  that  first  car  may  ex- 
ert, say,  60  pounds  to  the  square  inch, 
while  others  will  vary  and  get  less.  The 
last  car  only  shows,  say,  40  pounds  to  the 
square  inch. 

Now,  if  Willett's  system  is  not  quite  so 
c|iiick  an  action,  yet  he  gets  full  60  pounds 
to  the  square  inch  on  the  entire  50  cars, 
which  will  more  than  compensate  in  stop- 
ping quick  than  the  slight  gain  in  time  at 
the  expense  of  lost  pressure. 

Second.  I  notice  Mr.  Otto  Best  speak- 
ing of  the  equalizing  piston  feature  as 
though  it  was  only  second  in  importance 
to  the  quick  action.     Now,  while  I  believe 


the  equalizing   valvi  1  first-class   me- 

chanical contrivam  no)   infal- 

lible,  anil    consequently    is   a   very,    very 

■1  'ii  [i  rous    thing    undi  '        Hi  11    ci 

stam  es.     I Vn  engim 

11.  at  ing  .1    tation      He  n    I        1  redui  tion 

from  the  equalizing  re  ei  \  oir      1 

hand  regi  st<  1     the  n  dui  tion,  and  the  en- 

1 hears  the  escape  from  the  prelimi- 

may  exhaust  port.  He  waits  to  feel  the 
In  il'  check  the  train,  but  they  do  not. 
Why?     Because  the  equalizing   pi  tor 
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■     nor  more  than  20  per  cent, 
sure   given   by   the   same 
biake  in  full  service  application     Si 

■  d  in  mak- 
ing these  tests.     Both  rack  tests  and  run- 
ning 1'    '     prove  that  the  first  and  fiftieth 
get  practically  equal  pressures  on  the 
emergency  application. 
The  necessity  for  an  equalizing  an; 
ment    I  lly   control    thi 

charge  of  pressure  from  the  train  pipe  to 
from  "kicking  off"  is 
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stuck,  and  he  is  now  too  near  the  station 
to  stop  without  using  the  emergency. 

This  proves  the  equalizing  piston  dan- 
gerous at  times,  and  shows  up  one  good 
point  in  the  Willett  system,  viz.,  that  of 
showing  engineer  by  third  hand  on  gage 
the  brake  cylinder  pressure. 

Ernest  Armstrong, 
Air-Brake  Insp.,  Loco.  Dept.,  P.  R.  R. 

Camden,  W.  /. 

[The  "scooping"  process  does  not  di- 
minish in  force  as  it  travels  toward  the 
rear  in  the  manner  assumed  in  the  above 
article.  In  an  emergency  application  each 
cylinder  has  an  equal  opportunity  to  draw 
from  the  train-pipe  pressure,  regardless 
of  its  position  in  the  train. 

The  M.  C.  B.  code  of  tests  for  triple 
valves  requires  that  the  fiftieth  car  cylin- 
dei  shall  have  45  pounds  in  three  seconds 
from  the  first  movement  of  the  engineer's 
valve  handle,  and  at  least  55  pounds  in 
three  and  one-half  seconds.  The  final 
maximum  pressure  must  not  be  less  than 


so  well  known  and  established  that  discus- 
sion of  that  feature  at  this  time  would  be 
superfluous  and  untimely.  It  is  possible 
that  the  equalizing  piston  might  refuse  to 
respond  to  a  reduction  in  the  equalizing 
reservoir  pressure,  providing  neglect  or 
abuse  has  allowed  it  to  corrode  and  be- 
come solid  with  its  cylinder;  but  no  valve 
in  this  condition  should  be  allowed  in  ser- 
vice, and  is  not  permitted  on  railroads 
where  brakes  are  looked  after. 

An  equalizing  piston  in  reasonable  con- 
dition can  be  depended  upon  to  operate 
with  the  same  equal  surety  and  regularity 
which  marks  the  action  of  the  piston  in 
the  triple  valve.  It  is  not  whimsical.  If 
it  works  once  it  will  work  again  and  again. 
and  will  continue  to  work  without  a  fail- 
ure until  it  wears  out  or  gets  into  the  dis- 
reputable state  above  mentioned.  Then 
the  valve  should  be  conditioned  or  taken 
out  of  service. 

An  engineer's  busiest  time  is  when  he  is 
stopping.  Even  if  a  third  gage  hand  were 
provided,  he  would  not  have  time  to  watch 
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its  register  slowly  accumulating  brake 
cylinder  pressure.  It  is  hard  to  get  some 
to  watch  a  five-pound  reduction  on  Mark 
hand. 

Our  invitation  to  our  readers  to  criticize 
Mr.  Willett's  air  brake  was  extended  with 
a  view  of  getting  a  more  general  expres- 
sion of  opinion  than  would  be  had  from 
,i  single  edit' trial  opinion.  The  scheme 
has  worked  well,  and  we  shall  continue  it 

in  the  future.  We  would  say  again,  hew- 
ever,  that  all  opinions  must  he  friendly. 
Unfriendly  ami  abusive  criticisms  will  not 
be  printed. — Ed.] 


Willett's  Reply   to  Criticisms  on  His 
Brake. 

Editors: 

In  reply  to  the  friendly  criticisms  oi  Mr. 
i  Mi"  Best  on  the  Willett  brake  system,  I 
will  say  that  the  quick  action  of  the  system 
.has  not  as  yet  been  thoroughly  demon- 
strated on  a  sufficient  number  of  cars  to 
give  any  decided  information. 

The  operation  of  this  brake,  as  pub- 
lished in  the  June  number,  was  taken  from 
a  test  of  four  cars,  and  it  operated  just  as 
it  was  published.  It  is  known,  however, 
that  the  reduction  taken  from  a  train  line 
will  flow  just  as  fast  towards  the  rear  of 
the  train  in  the  second  line  as  the  reduc- 
tion will  flow  from  the  train  line  to  the 
engineer's  valve,  either  in  service  or  emer- 
gency application,  and  instead  of  train  line 
air  being  emptied  to  the  atmosphere,  it 
will  become  efficient  in  applying  the 
brakes.  Train  line  air  direct  to  the  brake 
cylinders  is  four-fifths  of  the  quick  action, 
therefore  all  the  train  line  air  becoming 
efficient  in  applying  the  brakes  in  the  du- 
plex system  I  make  up  in  the  second  line 
for  the  quick-acting  valves;  and  should 
this  not  be  enough? 

Should  the  second  line  break,  I  would 
not.  lose  one  of  my  brake  cylinders;  or  if 
a  brake  cylinder  packing  was  gone,  it 
would  not  throw  me  out  of  brakes,  for  the 
train  line  air  would  pass  out  of  the  parted 
second  line  and  permit  the  automatic  cut- 
off valve  to  close  connection  between 
brake  cylinders  and  second  line.  With  a 
leaking  packing,  train  line  air  must  be  the 
first  out  before  auxiliary  air  can  get  into 
the  brake  cylinders.  When  train  line  air 
is  gone,  the  automatic  cut-off  valve  will 
i  lose  and  retain  auxiliary  air  in  the  brake 
cylinders. 

You  say  there  will  be  many  obstacles  in 
my  way  to  make  this  system  work  well 
with  a  long  train.  This  is  a  question  that 
is  before  all  brake  systems  and  it  is  too 
early  yet  to  think  we  have  reached  perfec- 
tion. 

Take,  for  instance,  twenty  cars  of  air 
ahead,  and  twenty  non-air  brake  cars  on 
the  rear.  Part  the  train  next  to  the  en- 
gine, or  take  a  train  of  fifty  cars  with  the 
quickest  automatic  brake,  pick  them  up 
anywhere  with  pistons  traveling  all  differ- 
ent, and  work  the  train  well,  without  slack 


adjusters  on  all  present  systems;  it  cannot 
be  done. 

A.    M.    Wll.I.HTT. 

Camden,  X.  J. 

[The  above  assumption  that  four-tilths 
of  the  quick  action  comes  from  the  train 
lini  pressure  going  to  the  brake  cylinder 
is  original,  even  though  not  well  founded. 
A  service  application  gives  50  pounds 
brake  cylinder  pressure,  and  an  emerg- 
ency gives  60,  an  increase  of  20  per  cent. 
How  to  reconcile  the  last  well-known 
figures  with  the  others  is  a  task  we  are  un- 
equal to. 

The  "automatic  cut-off  valve,"  as  shown 
on  page  455,  June  number,  consists  of  a 
non-return  check  valve  .r  with  a  spring 
and  a  diaphragm  valve  v.  Train  pipe  A 
pressure  holds  these  described  parts  in 
the  upper  position  as  shown  in  the  picture. 
So   long   as   train   pipe   pressure    on   the 
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[Described  on  page  43fi,  June  Issue.] 


under  side  of  the  diaphragm  valve  7'  will 
hold  the  parts  up  against  the  tension  of 
the  spring  on  top  of  the  non-return  check 
valve  x,  so  long  will  there  be  a  communi- 
cation between  the  brake  cylinder  and 
pipe  B.  If  pipe  B  alone  broke  at  any  point, 
or  a  connecting  hose  on  that  pipe  burst 
or  be  left  open  and  uncoupled,  any  air  sent 
to  the  brake  cylinder  would  go  to  waste 
to  the  atmosphere.  The  brakes  would  be 
totally  destroyed.  If  the  train  broke  in 
two,  and  the  hose  couplings  on  both  pipes 
.-1  and  B  were  separated,  the  "automatic 
cut-off  valve"  would  not  close  until  press- 
ure in  pipe  A  exerted  less  influence  on 
parts  v  and  x  than  the  tension  of  the  small 
spring  above  the  latter.  The  triple  valve. 
however,  would  respond  immediately,  and 
send  air  to  the  brake  cylinder.  The  air 
would  pass  out  by  x  to  the  open  air  until 
such  time  as  the  pressure  in  pipe  A  had 
reduced  very  low.  This  condition  of  af- 
fairs would  last  but  a  few  moments,  but 
take  the  oil  plug  out  of  a  brake  cylinder, 
and  apply  the  brake  full.  See  how  long  it 
takes  to  lose  the  greater  part  of  the 
pressure. 

If  the  drawing  is  a  true  description  of 
the   device,   it   will    be    readily   seen   that 


should  pipe  /•'  alone  be  broken  or  un- 
coupled when  brake  was  on,  all  brakes 
would  release.  If  brakes  were  not  on, 
they  could  not  be  put  on,  ami  no  knowl- 
edge 01  tin-  fact  would  be  had  until  an  at- 
tempt was  made  to  set  brakes.  If  pipes  A 
and  B  both  broke,  the  brakes  would  apply 
with  diminished  force  as  described.  If 
pipe  ./  alone  should  break,  brakes  would 
apply  full  force. 

There  is  no  doubt  that  to  handle  SO 
air  braked  cars,  all  having  various  piston 
travel,  is  a  difficult  task,  and  requires  good 
work.  But  would  not  a  good  slack  ad- 
ulter be  the  better  way  out  of  this  diffi- 
culty?—Ed.] 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(95)  A.  J.  M.,  Albany,  N.  Y.,  writes: 
Should  sand  be  dropped  on  the  rail  after 

the  air  brake  is  set  full?  If  any  wheels 
were  sliding,  would  they  be  jerked  loose 
from  the  shoe.  A. — 1.  No.  A. — 2.  No,  the 
shoe  would  hold  the  wheel,  and  the  sand 
would  cut  a  bad  flat  spot. 

(96)  A.  A.  S.,  St.  Paul,  Minn.,  writes: 
On  page  577,  July  number,  you  say  that 

the  pump  turned  upside  down  only  got 
2  ounces  more  water  in  than  the  one 
turned  right  side  up.  Please  explain. 
A. — The  two  pumps  were  placed  in  com- 
petition to  determine  what  advantage  was 
to  be  had  by  inverting  the  air  and  steam 
cylinders.  The  test  proved,  in  effect,  that 
25  pounds  and  8  ounces  of  the  water  found 
in  each  reservoir  was  squeezed  out  of  the 
air  compressor,  and  the  2  ounces  over  in 
the  main  reservoir  of  the  upright  pump 
leaked  by  the  piston  rod. 

(97)  B.  E.  L.,  Charlottesville,  Va., 
writes: 

So  much  has  been  said  about  the  time 
it  ought  to  take  to  charge  an  auxiliary 
reservoir,  please  say  what  is  the  right 
time.  I  understand  that  "quick-charging" 
triples  are  objectionable.  Please  say  why. 
A.— 1.  The  M.  C.  B.  code  of  tests  for 
triple  valves  says  that  with  90  pounds  in 
main  reservoir  and  train  pipe,  and  the 
auxiliary  reservoir  empty,  a  triple  should 
charge  from  zero  to  70  pounds  in  55  sec- 
onds, and  should  not  charge  in  less  than 
45  seconds,  nor  require  longer  than  60 
seconds.  See  page  155  Air-Brake  Men's 
Proceedings  of  Nashville  (1897)  Conven- 
tion. 2.  The  objection  to  quick-charging 
triples  appears  at  length  on  page  241, 
Air-Brake  Department,   March  number. 

(98)  J.  E.  R.,  Tamaqua,  Pa.,  writes: 
Instruction  Book  of  1896,  in  giving,  on 

page  5,  the  essential  parts  of  the  improved 
quick-action  automatic  brake,  says:  "The 
fourth  part  is  the  main  train  or  brake 
pipe,  which  leads  from  the  main  reservoir 
to  the  engineer's  brake  and  equalizing 
discharge   valve,   and   thence    along    the 
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train,  supplying  the  apparatus  on  each 
vehicle  with  air."  I  think  the  pipe  be- 
tween  main  reservoir  and  brake  valve 
should  not  be  called  train  pipe,  as  we  have 
main-reservoir  pressure  in  this  pipe.  It 
is  part  of  main  reservoir  or  supply  pipe 
leading  from  main  reservoir  to  brake 
valve.  What  is  your  idea  on  the  subject, 
and  oblige?  A. — There  seems  to  be  some 
little  difficulty  in  giving  this  pipe  a  satis- 
factory name.  Perhaps  the  best  name 
would  be  "supply"  pipe. 

(99)  S.  J.  13.,  Richmond,  Va.,  writes: 
On  page  120  of  the  Air-Brake  .Men', 

Teport  of  Nashville  Convention  I  see  the 
idea  of  a  new  kind  of  air  gage  suggested 
by  Mr.  C.  P.  Cass.  He  says:  "The  train- 
line  pointer  should  stand  vertical  when 
registering  70  pounds,  and  the  main  drum 
pointer  should  stand  horizontal,  pointing 
to  the  right,  when  it  showed  90  pounds. 
This  arrangement  of  numerals  would 
cause  the  black  pointer  to  register  50 
pounds,  pointing  to  the  left  on  a  hori- 
zontal line,  and  opposite  to  the  red  hand 
registering  90  pounds."  Would  this  not 
"be  all  right?  The  positon  of  the  hands 
would  tell  the  pressure  without  you  read- 
ing the  figures,  which  can't  be  seen  on  half 
the  air  gages,  because  they  are  too  far 
away  or  the  face  is  not  clear.  A. — The 
scheme  is  a  good  one.  Application  for  a 
patent  has  been  made. 

(100)  W.  C.  C,  Waco,  Tex.,  writes: 
Synnestvedt    says     the    reason    driver 

"brake  often  releases  when  it  should  re- 
main set  is  because  excessive  piston  travel 
allows  the  slide  valve  to  be  left  nearer  the 
■releasing  point,  as  regards  pressure,  than 
is  commonly  the  case.  Should  he  not 
•say  "as  regards  position  of  slide  valve?" 
A. — Mr.  Synnestvedt  does  not  say  posi- 
tively that  such  is  the  case.  He  says  it 
•seems  to  be,  and  offers  the  opinion  as  a 
probable  cause  of  the  action.  We  can- 
not see  that  either  of  the  causes,  however, 
suggested  by  him  and  yourself  is  the  true 
•one;  and  would  rather  believe  that  the  re- 
lease of  the  driver  brake  is  due  to  either 
increased  train-pipe  pressure  or  decreased 
auxiliary  reservoir  pressure.  We  are 
aware  that  much  could  be  said  in  support 
of  the  two  opinions,  but  doubt  that  either 
could  be  proven  to  be  the  true  cause  of 
the  action  in  question.  Stopping  a  driv- 
ing brake  from  prematurely  releasing,  by 
•shortening  the  piston  travel,  or  by  increas- 
ing the  size  of  the  auxiliary  reservoir, 
allows  the  pressure  in  the  auxiliary  to  be 
higher  when  it  is  equalized  with  the  cylin- 
der pressure.  This  higher  equalization 
probably  places  the  brake  beyond  danger 
■of  interference  of  a  slowly  increasing  train- 
line  pressure,  such  as  would  be  caused  by 
a  leaky  rotary  or  surge  of  air.  If  either  of 
the  opinions  above  advanced  were  true, 
then  a  passenger  or  freight  car  brake,  with 
long  piston  travel,  would  also  release 
prematurely;  but  this  is  contrary  to  ex- 
perience. Hence,  the  opinions  under  con- 
sideration do  not  seem  to  be  well  founded. 


Air-IJrake  Items. 

U,  ad  1  our  papei  a  oon  a  j  ou  g<  1  it, 
ami  send  in  y<  1U1  ci in  1   pondem  1   early. 

Slack  adjusters  ieem  t'i  be  gaining  fa- 
vor rapidl}  in  the  Middle  Western  roads. 

The  brake  hoe  manufacturers  seemed 
to  be  having  a  lively  competition  al  the 

M.  C.  B.  convention. 

We  hope  our  readers  will  get  a  thor- 
ough understanding  of  the  High  Speed 
Brake,  illustrated  and  described  last 
month.  It  contains  some  very  pretty  and 
interesting  features. 

The  general  superintendent  of  one  of 
the  most  prominent  and  extensive  South- 
ern lines  has  issued  orders  that  all  engines 
passing  through  the  shops  shall  have  all 
air  brake  pipe  and  other  work  made  to 
conform  to  the  recommendations  of  the 
Air  Brake  Association. 


Tool  for  Tumbling  Shaft  Journals. 

General  Foreman  Place,  of  the  Illinois 
Central  Burnside  shops,  has  got  up  a  tool 
for    turning    the    journals     of    tumbling 


One  on  the  Foreman. 

1 0    the  X,  Y  &  Z  Rail- 
road was  a  pretty  fail 
erally,  but  he  quick-tempered, 

and  wdicn  i  a  man  a 

"laying  out"  his   reason   went   awaj 
vacati'  temper  had  its  own  way 

while  it  lasted.  Jack  Williams  had 
one  of  the  foreman's  rules;  hadn't  exactly 
broken  it,  but  kinder  warped  it  out  of 
shape  a  little,  and  the  foreman  proceeded 
to  give  Jack  a  little  talk  that  was  full  of 
high-sounding  words  which  elevated  the 
foreman  in  his  own  estimation.  As  a 
final  blast  he  threatened  to  lay  Jack  off  for 
awhile.  Jack  seemed  half-hearted  over  it 
and  aid,  in  a  meek  kind  of  a  way:  "Well, 
you  won't  lay  my  brother  off,  too,  will 
you?" 

"Your  brother!  Didn't  know  you  had 
one.  Where  is  he?"  demanded  the  fore- 
man. 

"Over  in  England,  on  the  London  & 
Northwestern,"  replied  Jack. 

"Well,  what  in  hxgl  have  I  got  to  do 
with  your  brother  over  in  England,"  he 
snarled  again. 

"Don't  know  exactly."  said  Jack,  "but 
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shafts,  which  is  a  novel  arrangement  for 
its  purpose,  as  will  be  seen  by  a  reference 
to  the  illustration  of  it.  It  consists  of  a 
sleeve  provided  with  a  lug  in  which  is 
secured  the  turning  tool:  the  sleeve  hav- 
ing a  sliding  fit  on  the  bearing  made  for 
it  by  extending  on  the  body  of  the  lathe 
center  a  length  of  6  inches  beyond  the 
tapered  part.  At  the  center  of  the  sleeve 
are  two  shoulders  that  form  a  groove  for 
the  fork  shown,  which  is  held  in  the  tool 
part  and  travels  the  length  of  its  bearing 
on  the  center,  by  means  of  the  feed  screw 
in  the  regular  way.  In  this  case  the  work- 
revolves  against  the  stationary  tool,  the 
latter  being  prevented  from  any  rotary 
motion  by  a  key  on  which  the  sleeve 
freely  slides.  It  is  devised  to  reach  and 
turn  surfaces  that  cannot  be  brought 
within  the  scope  of  the  ordinary  tool. 


I  thought  you  must  own  all  the  railroads 
by  the  way  you've  been  talking." 

Jack  wasn't  laid  off,  and  the  foreman 
tries  to  be  a  little  careful  when  he  feels 
his  temper  rising  up  in  his  bosom  like  a 
copper  float  in  a  water  tank. 


Rather  a  novel  method  of  preventing 
the  annoyance  from  dust  along  railways 
is  reported  as  being  tried  by  the  West 
Jersey  &  Seashore  Railroad.  A  sprinkling 
car  similar  to  that  used  on  street  railways 
is  used,  but  instead  of  using  water,  the 
dust-destroyer  is  heavy  petroleum  oil. 
which  is  very  low  priced.  The  results  are 
said  to  be  highly  satisfactory,  and  pas- 
sengers are  freed  from  the  usual  clouds 
of  dust  coming  in  at  the  open  windows. 
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CONDUCTED   BY   O.  H.  REYNOLDS. 


Box-Car  Side  Doors. 

To  ask  the  average  railroad  man  inter- 
ested in  transportation  problems  the  ques- 
tion of  what  constitutes  a  good  side  door 
for  a  boxcar,  an  answer,  not  at  all  clouded 
in  ambiguity,  would  be  given  to  the  effect 
that  a  door  should  close  tightly  against 
rain,  snow  or  cinders,  be  proof  against  the 
wiles  of  the  hobo,  and  open  easily  to  the 
touch  of  those  authorized  to  enter  the  car. 
These  requirements,  it  will  be  noted,  are 
based  entirely  on  commercial  considera- 
tions. Ask  the  car  man  the  same  ques- 
tion, and  he  will  tell  substantially  the  same 
story,  but  will  have  an  appendix  treating 
on  the  difficulties  to  be  surmounted  in  a 
practical  way,  in  order  to  overcome  the 
distortion  of  the  door  and  opening  due  to 
advancing  years. 

This  is  the  side  from  which  the  matter 
has  been  approached  by  those  who,  from 
long  experience,  are  best  fitted  to  produce 
results  in  accord  with  their  own  knowl- 
edge of  the  situation,  and  the  inference  is 
a  natural  one  that  the  side  door  should 
have  few  faults  for  the  daws  on  the  out- 
side to  peck  at.  As  a  matter  of  fact,  they 
are  now,  and  always  have  been,  open  to 
improvement,  and  the  many  different  de- 
signs that  fail  to  reach  the  common  object 
sought  by  all — that  of  a  door  to  fit  the 
known  requirements — is  not  complimen- 
tary to  the  inventive  genius  of  the  car  de- 
signer. 

The  Master  Car  Builders'  Association 
will  vote  for  adoption,  as  a  recommended 
practice,  side  and  end  doors,  with  fittings 
that  would  appear  by  the  light  of  the  com- 
mittee's work  to  be  a  long  step  in  advance 
of  former  practice  in  door  fixtures.  An 
examination  of  the  details,  however,  leads 
to  the  conviction  that  they  stopped  too 
soon,  and  ask  the  association  to  give  its 
approval  to  a  design  that  is  too  far  from 
perfection  to  deserve  the  prestige  of  rec- 
ommended practice.  The  reason  for  this 
belief  lies  in  the  fact  that  the  door  looks 
not  likely  to  be  either  tight  or  thief-proof. 
If  this  view  be  correct,  then  the  associa- 
tion is  not  ready  for  the  question. 

A  full-size  model  of  the  Edgar-Sebring 
side  door  was  on  exhibition  at  Old  Point 
Comfort,  in  which  the  features  of  tight- 
ness and  freedom  from  weak  points  of  at- 
tack from  the  outside  were  most  apparent. 
The  only  objectionable  thing  about  it 
coming  within  the  range  of  our  vision  that 
would  be  likely  to  dim  its  good  points 
was  the  stenciled  word  "patented."  This 
door  was  made  absolutely  tight  by  means 
of  a  metal  strip  on  its  inside  face,  the  strip 
coming  in  contact  with  the  outside  sheath- 
ing, and  guided  there  by  sliding  on  the 
irclined  face  of  an  angle  iron  which  was 
secured  to  the  whole  length  of  the  door 


post,  the  front  end  of  the  door  abutting 
against  the  usual  door  stop,  and  held  there 
by  the  casting  under  which  the  door  slides. 
The  device  affords  the  simplest  means  for 
security  that  we  have  seen,  and,  in  connec- 
tion with  the  automatic  lock  and  seal 
holder,  commends  itself  at  once  as  being  a 
combination  that  deserves  well  at  the 
hands  of  railroads  looking  for  a  tight 
door,  and  one  that  cannot  be  opened 
from  the  back. 
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Car  Ventilation. 

Dr.  Chas.  B.  Dudley,  the  well-known 
chemist  to  the  Pennsylvania  Railroad,  re- 
cently gave  a  very  interesting  lecture  be- 
fore the  Franklin  Institute  on  "The  Ven- 
tilation of  Passenger  Cars  on  Railroads." 
After  referring  to  the  study  which  had 
been  given  to  the  question,  he  said: 

"Notwithstanding  the  study,  and  not- 
withstanding the  amount  of  effort  and 
the  cry  that  is  in  the  technical  papers,  and 
sometimes  in  the  daily  papers,  in  regard 
to  the  ventilation  of  passenger  cars,  I  am 
very  sorry  to  have  to  say  to  you,  frankly 
and  honestly,  that  it  is  not  possible  at  the 
present  time  to  properly  ventilate  a  pas- 
senger car  on  a  railway.  No  system  is  at 
present  known  by  which  this  can  be  suc- 
cessfully accomplished." 

Winter  and  summer  present  different 
problems  as  the  heating  and  ventilating 
systems  bear  a  close  relation  to  each 
other. 

Some  so-called  systems  merely  put  cold 
air  into  a  car  and  let  it  find  its  way  out  as 
it  may.  Others  reverse  this  process  and 
provide  means  for  drawing  out  the  air, 
but  no  adequate  means  for  getting  a 
fresh  supply  into  the  car. 

Calculations  show  that,  to  have  perfect 
ventilation,  3,000  cubic  feet  of  air  per 
person  are  required  every  hour.  With  60 
people  to  a  car,  this  means  180,000  cubic 
feet  of  air  that  must  be  taken  into  a  car 
per  hour,  or  the  total  air  of  car  must  be 
changed  45  times  per  hour. 

It  is  practically  out  of  the  question  to 
take  this  amount  of  air  through  a  car  per 
hour  for  several  reasons,  the  leading  ones 
being  the  amount  of  heat  required  to  keep 
this  amount  of  air  up  to  the  desired  tem- 
perature in  winter.     He  concludes: 

"To  our  minds  the  problem  of  car  ven- 
tilation stands  now  something  like  this. 
It  is  possible  to  get  much  more  air  into 
a  car  than  any  system  now  in  use  takes  in. 
It  is  possible,  if  we  could  content  our- 
selves with  20,000  to  30,000  or  40,000  cubic 
feet  of  air  in  severe  weather  to  have  such 
a  ventilation  system  put  on  the  cars  to- 
day. Then  in  the  milder  weather  we 
could  increase  it  to  the  full  capacity  of  the 


system.  That  phase  of  the  question  is  be- 
ing studied  already  quite  earnestly.  On 
the  other  hand,  as  everyone  knows  who 
knows  anything  about  railroad  matters, 
where  there  are  2,500  passenger  cars  re- 
quiring to  be  changed,  it  is  simply  ordi- 
nary business  prudence  to  exhaust  a  sub- 
ject pretty  thoroughly  and  be  sure  of  the 
ground  before  going  ahead. 

"I  am  sure  I  am  speaking  the  truth 
when  I  say  that  railroad  officers  appreci- 
ate the  hardship  of  having  to  sit  a  num- 
ber of  hours  in  a  badly  ventilated  coach  as 
much  as  the  public  do.  I  can  state,  from 
my  own  knowledge,  that  they  are  thor- 
oughly interested  in  this  subject;  and  I  am 
safe  in  saying  that  the  intention  is  to 
prosecute  it  to  a  successful  conclusion  as 
soon  as  possible." 


Turning  Axle  Journals. 

We  note  in  one  of  our  foreign  ex- 
changes, an  item  to  the  effect  that  it  is  the 
practice  of  some  of  the  American  car 
shops  to  turn  the  journals  of  car  axles 
with  a  tool  that  has  a  cutting  face  accur- 
ately ground  to  shape,  and  is  equal  to  the 
full  length  of  the  journal.  This  informa- 
tion comes  to  us  solely  by  the  above  chan- 
nel, and  is  important,  if  it  is  in  accordance 
with  the  facts.  We  are  inclined  to  view 
the  statement  with  distrust,  for  the  reason 
that  any  radical  or  noteworthy  improve- 
ment in  methods  of  removing  stock  would 
be  heralded  with  something  of  a  flourish 
by  our  own  technical  papers. 

There  are  some  few  points  that  may  be 
enumerated  which  will  show  the  folly  of 
any  attempt  to  turn  a  car  journal  with  a 
tool  that  will  remove  all  the  stock  by  the 
in-feed  or  cut-off  movement,  on  lathes 
designed  for  cutting  by  a  longitudinal 
feed.  First,  the  average  axle  lathe,  while 
constructed  stiff  enough  and  amply  strong 
to  drive  a  roughing  cut  with  J^-inch  feed 
against  a  cut  %  inch  deep,  will  be  lamen- 
tably weak  for  any  other  method  of  re- 
ducing the  diameter  of  a  piece  of  metal, 
except  by  a  succession  of  cuts;  the  form- 
ing tool  cannot  be  used  on  such  a  lathe. 
Second,  the  particular  character  of  the 
service  demanded  of  an  axle  journal, 
makes  it  imperative  that  it  should  be 
smooth  and  true.  That  neither  of  these 
conditions  can  obtain  by  the  use  of  the 
forming  tool,  is  plain  to  any  man  that 
ever  centered  an  axle,  because  his  experi- 
ence with  the  square-nosed  tool  in  pur- 
suit of  a  finishing  cut,  has  made  it  plain 
that  a  bearing  of  the  tool  even  l/i  inch 
wide  would  open  all  the  joints  in  the  ma- 
chine and  develop  a  chatter  that  would  be 
a  veritable  death  rattle  for  a  journal.  The 
reason  for  this  is  lack  of  support  in  front 
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of  the  cutting  tool,  even  if  the  axle  is 
driven  from  the  center,  as  in  the  double- 
end  variety.  The  rational  conclusion 
then  is,  that  if  a  tool  is  used  that  takes  in 
the  whole  length  of  a  journal  at  one  cut, 
it  must  be  used  in  a  stiffer  and  more 
powerful  machine  than  has  been  the  prac- 
tice heretofore.  The  advantage  of  such 
a  tool  is  not  plain,  since  the  roller  pro- 
duces a  better  surface  for  a  journal  than 
any  other  method  yet  devised. 


Pittsburg,    Bessemer  and    Lake    Erie 
Steel  Car. 

In  our  last  issue  was  published  a  de- 
scription of  some  salient  points,  together 
with  a  half-tone  engraving  of  the  100,000 
pound  car  for  the  above  railroad.  We 
now  present  to  our  readers  the  drawings 
of  car  and  truck,  which  were  not  in  a  state 
of  completion  sufficient  for  our  use  at 
the  time  mentioned. 

The  engravings  will  convey  a  clearer 
idea  of  the  design  than  can  be  had  from 
a  written  description,  showing  at  once  all 
points  of  construction  for  which  superior- 
ity is  claimed.  The  long  sills  consist  of 
outside  and  center  members  only,  both  of 
which  are  channels,  the  outside  pair  be- 
ing unique  in  metal  sill  construction  in 
being  pressed  to  a  shape  previously  de- 
termined by  calculation  to  have  a  safe 
fiber  stress  for  the  load  to  be  sus- 
tained. 

Attempts  have  been  made  by  some  other 
builders  to  produce  a  sill  deep  at  the  cen- 
ter and  shallow  at  the  ends — the  theoreti- 
cally correct  shape — by  a  union  of  two  or 
more  parts;  but  it  has  remained  for  the 
Schoen  Company  to  reach  results  in  the 
single  piece  construction,  17  inches  deep 
at  the  center  and  tapering  to  the  bolsters, 
from  which  point  out  they  are  10  inches 
deep.  The  center  sills  are  plain  10-inch 
channels  placed  8  inches  apart  with  the 
flanges  outside. 

The  service  for  which  these  cars  are 
intended  has  made  it  possible  to  introduce 
a  bolster  at  once  of  the  highest  type  of 
efficiency  and  a  wide  divergence  from  for- 
mer practice  for  that  important  member. 
It  is  made  U-shaped — pressed,  of  course — 
11  inches  deep  at  the  center  and  4^4  inches 
deep  at  the  ends.  The  solid  side  is  placed 
up,  thus  bringing  the  straight  and  open 
side  at  the  bottom.  The  inclined  ends  of 
the  car  afford  the  best  of  opportunities 
for  a  proper  depth  of  bolster  at  the  center 
to  resist  any  bending  moment,  and  full 
advantage  is  taken  of  the  opening  to  do 
so.  The  bolster  is  placed  on  the  top  of  the 
sills,  and  being  inverted,  allows  the  car  to 
be  brought  to  any  hight  desired,  and  the 
inclined  ends  are  also  furnished  a  good 
bearing  on  the  top  of  the  bolster  at  a 
point  where  support  is  needed.  There  are 
many  interesting  points  about  these  bols- 
ters that  will  be  certain  to  receive  the  at- 
tention of  those  who  have  wrestled  with 
the  bolster  problem.  The  absence  of  truss 
rods  is  the  best  evidence  that  the  car  is  a 
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strong  one,  and  that  the  material  has  been 

put  where  it  belongs. 

There  may  be  said  t<'  be  hardly  a  piece 
in  this  car  that  has  not  been  pressed  to 
shape.  Commercial  rolled  sections  have 
not  been  considered  as  to  adaptability  for 
use.  All  parts  have  been  designed  to  per- 
form a  certain  function,  and  brought  to 
the  shape  that  would  best  give  the  results 
sought,  strength  and  lightness  always  be- 
ing the  first  consideration.  A  stud}  of 
the  engravings  will  make  this  perfectly 
clear. 

A  side  elevation  and  plan  of  the  truck 
■-■i  vi  a  good  idea  of  the  disposition  of 
metal   in   it.     One   of  the  first   things  to 


the  car  and  truck  shows  an  independence 
of  thought  that  must  excite  the  respect 
of  those  engaged  on  kindred  lines  of  how 
best  to  utilize  steel  in  car  construc- 
tion 

i     $     § 

The  Utica  Steam  Gage  Company  have 
issued  a  very  artistically  got  up  illus- 
trated catalog,  showing  their  various 
forms  of  pressure  gages,  revolution  coun- 
ters and  other  steam-engine  attachments 
made  by  the  company.  Men  who  are 
connected  with  the  ordering  of  pressure 
gages  will  find  this  catalog  a  very  useful 
reference. 


T^TT 


— i- — J  v. 
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strike  the  observer  is  the  provision  for 
taking  up  lost  motion  in  the  jaws  by 
means  of  shoes  which  are  easily  shimmed, 
detached  or  replaced.  Such  an  arrange- 
ment should  make  its  influence  felt  in  pre- 
serving a  truck's  square  lines.  Rigid,  and 
with  inside  brakes,  it  has  a  new  and  mod- 
ern appearance,  thoroughly  in  keeping 
with  the  car  it  sustains.    Taken  as  a  whole, 


Notes  of  Master  Mechanics'   Con- 
vention. 

(Continued  from  page  5S1.) 
When  the  report  on  counterbalancing 
was  presented,  Mr.  Sprague's  motion  that 
it  be  received  was  carried,  and  Mr.  Hen- 
derson expressed  himself  as  pleased  th-t 
last  year's  proposed  practice  was  still   in 


force,  the  second  clause  of  which  recom- 
mends the  distribution  of  the  remainder 
of  the  weight  equally  among  all  driving 
wheels  on  one  side,  adding  to  it  the 
weight  of  the  revolving  parts  for  each 
wheel  on  that  side. 

Exception  was  taken  by  Mr.  Leeds  to  a 
distribution  of  the  weight  by  the  manu- 
facturers in  the  manner  referred  to  above, 
and  he  gave  instances  of  bent  rails,  from 
which  he  concluded  that  it  was  dangerous 
to  place  any  more  counterbalance  in  the 
front  and  back  wdieels  of  consolidation 
engines  than  was  absolutely  necessary. 
In  the  case  of  these  engines  the  main 
wheels  were  left  from  ioo  to  150  pounds 
light.  Mr.  Henderson  did  not  advocate 
sufficient  counterbalance  to  damage  the 
rail.  The  balance  should  not  exceed  a 
safe  weight  on  the  rail.  If  it  was  impos- 
sible to  get  the  proper  amount  of  counter- 
balance in  the  main  wheel,  he  did  not  see 
that  there  was  any  objection  in  distribut- 
ing it  among  the  other  wheels,  provided 
the  rails  were  not  overloaded. 

Mr.  Forsyth  stated  that  counterbalanc- 
ing, as  far  as  it  relates  to  riding  of  the 
engine,  is  no  longer  difficult;  the  question 
is  the  maximum  allowable  weight  on  the 
rail,  and  what  is  the  maximum  stress  in 
the  rail.  The  total  pressure  is  the  static 
weight  on  drivers  plus  the  centrifugal 
force.  Some  of  his  engines  showed  that, 
with  speeds  as  low-  as  50  miles  an  hour, 
there  was  a  load  of  20,000  pounds  per 
wheel,  and  at  60  miles  an  hour  there  was 
22.000  pounds  in  the  wheel.  He  thought 
that  we  had  now  reached  a  point  where  we 
ought  to  have  the  assistance  of  the  Amer- 
ican Society  of  Civil  Engineers,  as  well  as 
the  rail  manufacturers,  in  giving  us  some 
information  as  to  what  maximum  stress 
is  allowable  in  different  rail  sections. 

The  apprentice-boy  question  having 
been  aired  sufficiently  in  the  twelve 
months  since  the  last  meeting,  the  sub- 
ject was  ripe  for  earnest  discussion  by 
the  members.  Mr.  Vauclain  explained 
that  there  were  a  number  of  manufactur- 
ing establishments  which  were  giving 
serious  attention  to  the  matter,  and  for- 
mulating a  series  of  indenture  papers, 
similar  to,  but  better  than  those  in  vogue 
in  years  gone  by.  He  proposed  that  ac- 
tion be  put  off  until  more  data  could  be 
collected,  when  the  question  could  be  dis- 
cussed in  a  more  able  manner  than  at  this 
time.  The  system  followed  in  the  works 
presided  over  by  the  speaker  was  pre- 
sented in  a  few  words. 

The  findings  and  recommendations  of 
this  report  were  of  the  most  creditable 
and  exhaustive  character,  they  embody- 
ing not  only  a  practice  formulated  by  the 
committee  for  handling  the  apprentice 
problem,  but  gave  a  schedule  devised  by 
the  Norfolk  &  Western  Railroad,  and  in 
use  on  that  road  with  the  greatest  good 
to  both  employer  and  apprentice. 

One  of  the  most  important  of  the  sub- 
jects before  the  convention  was  that  of 
ratios  of  grate  area,  heating  surface  and 
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cylinder  volume,  and  the  report  on  it  was 
of  greatest  interest  and  value.  There  was 
but  one  portion  of  it  that  was  in  the  I 

vague,  and  that  was  the  paragraph  re- 
ferring to  reliable  data  on  the  relative 
value  of  firebox  and  tube  heating  surface; 
some  investigators  claiming  that  the  fire- 
box was  twice  better,  and  some  ten  times 
that  of  the  tubes  as  heating  siivI.k  ■  I  Man  11 
the  lack  of  thorough  information  in  this 
particular,  it  is  not  clear  to  us  why  some 
effort  is  not  made  to  get  facts  that  can  be 
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Better  send  this  afternoon. 


of  use  to  .in  a  ociation  engaged  in  the 
compiling  of  data  for  the  corn  ct  di 

"i  the  future  loco ii   1 

In   the   matter   of    locomotive   grati 

there  is  thi     : difference  of  opinion 

existing  as  heretofore,  which  was  sho  n 
by  a  very  long,  but  clean  and  concise  re- 
port. 

Piston  valves  for  simple  locomotives 
were  thought  to  be  a  good  thing  by  Mr. 
Forsyth,  if  properly  designed,  although 
there  is  a  difficulty  in  setting  them,  on 
account  of  its  not  being  easy  to  fix  tin- 
port  lines. 

Water  as  a  lubricant  was  known  by 
Mr.  Mitchell  to  be  used  on  the  journals 
of  an  engine  for  a  period  of  three  im  mill  -, 
and  that  without  the  least  trouble.  He 
thought  it  the  correct  thing  to  use  water 
on  bearing  surfaces  which  are  liable  to 
run  hot.  Mr.  Gillis  had  known  a  loco- 
motive to  run  two  months  with  nothing 
on  the  drivers  but  water.  He  had  cellars 
to  his  boxes,  but  did  not  rely  on  the  oil 
supplied  to  them  during  that  time. 

On  the  subject  of  manual  versus  auto- 
matic control  of  compounds,  Mr.  Soule 
said  that,  as  he  understood,  compound 
locomotives  of  every  kind  had  some  sort 
of  manual  control.  In  the  Vauclain  type 
the  change  is  effected  manually.  In  other 
forms  of  compounds  the  change  is  en- 
tirely automatic.  He  favor.ed  the  man- 
ual control,  for  the  reason  that  he  was 
familiar  with  that  form  and  had  little 
knowledge  of  the  other  kind.  Mr.  Quereau 
said  that  two  years  ago  there  was  pub- 
lished the  results  of  fuel  records  of  two 
engines,  one  of  which  could  be  converted 
into  a  simple  engine  at  will,  and  other 
could  not.  The  one  that  could  be  con- 
verted into  a  simple  engine  showed  the 
best  fuel  economy  because  it  could  haul 
heavier  loads. 

About  the  causes  of  irregular  cylinder 
wear,  Mr.  Brown  said  that  he  found  the 
wear  on  top  of  cylinders,  though  some 
contend  that  it  is  on  the  bottom;  the  wear 
begins  about  V/2  or  2  inches  from  the 
end  of  the  stroke,  and  decreases  toward 
the  middle.  The  bull  rings  and  piston 
rings  show  no  evidence  of  coming  in  con- 
tact with  the  wall  of  the  cylinder  at  all ; 
but  there  is  plain  evidence  when  boring 
out  the  cylinder  and  taking  out  what 
would  be  thought  enough  to  true  up  the 
wear,  it  would  be  found  that  the  top  of  the 
bore  was  worn  more  than  the  bottom. 
Mr.  West  stated  that  he  had  the  same 
trials  with  bushed  cylinders,  but  in  the 
abandonment  of  the  solid  piston  with  the 
snap  rings,  the  wear  was  overcome.  With 
alligator  crosshead  and  sectional  packing, 
there  was  no  trouble,  with  the  same  char- 
acter of  iron. 

Mr.  Lawes  opened  the  discussion  on 
broken  staybolts  by  reciting  his  experi- 
ence in  detecting  those  that  were  partially 
broken.  His  investigations  gave  ample 
proof  of  the  inability  of  the  best  talent 
among  inspectors,  to  locate,  by  the  ham- 
mer test,  a  bolt  that  was  partially  broken. 


The    tests    made    furnished    convincing 

proof  that  cracked  staybolts  cannot  be  de- 
by  the  hammer,  and  there  was  no 
doubl  thai  a  great  risk  was  run  by  either 
not  drilling  thi  end  01  nol  u  ing  hollow 
staybolts,  and  that   either  of  I 

ons    will    prevent     many   boiler  ex- 
,11        ["he 
ti"   1      afeguards    foi 

boiler  i    pi i     i       rm.lv  an  app 

one,  the  cost  of  drilling  being  about  $375 
for  a  firebo      ontaining  900  stayb<. 

Mr.  Vauclain  gave  some  entertaining 
facts  concerning  the  best  metal  for  loco- 
cylinders,  all  of  which  were  the 
results  of  his  efforts  in  the  direction  of 
systematically  recording  all  observation.! 
of  mixtures  and  proportions  of  everything 
that  went  into  the  cupola,  together  with 
the  chemical,  physicial  and  abrasive  tests. 
In  the  latter  case,  a  cylindrical  piece  $b 
inch  in  diameter  and  one  inch  high,  was 
turned  from  the  broken  tension  tests,  and 
this  was  carefully  weighed  and  the  weight 
noted  after  the  test,  which  consisted  of 
weighting  the  cylinder  and  abrading  it 
by  rubbing  in  contact  with  a  hardened 
steel  die.  The  results  given  by  this  pro- 
cess showed  that  up  to  28,000  pounds 
weight,  the  wear  decreases  rapidly  as  the 
tensile  strength  increases,  the  best  wear- 
ing material  ranged  in  tensile  strength 
from  28,000  to  32,000  pounds  per  square 
inch,  but  within  these  limits  a  given  in- 
crease in  strength  did  not  show  a  propor- 
tionate increase  in  wearing  qualities. 

A  great  deal  of  light  was  flashed  on 
the  average  member,  and  particularly 
those  not  up  in  foundry  lore,  by  that  part 
of  the  discourse  referring  to  the  chemical 
properties  of  cast  iron,  in  which  the  in- 
formation was  disseminated  that  there  are 
more  misconceptions  concerning  sulphur 
than  any  other  element.  Any  defects  that 
are  discovered  are  invariably  attributed  to 
sulphur.  It  was  found  in  these  investi- 
gations, that  an  iron  was  undesirable  for 
use  in  cylinders,  unless  it  contains  a  mini- 
mum of  .07  per  cent.,  and  that  it  is  really 
beneficial  up  to  .12  per  cent.  The  diffi- 
culties of  getting  a  perfect  casting  from 
such  a  complicated  mold  as  a  locomo- 
tive cylinder,  increases  when  the  sulphur 
runs  above  .15  per  cent.,  and  the  tendency 
to  crack  is  also  greater.  A  large  propor- 
tion of  the  sulphur  in  cast  iron  is  derived 
from  the  fuel,  so  that  to  keep  this  ele- 
ment within  bounds,  it  is  really  more 
essential  to  watch  the  coke  and  working 
of  the  cupola,  than  the  pig  iron.  In 
general,  sulphur  increases  the  tensile 
strength  by  increasing  the  solubility  of  the 
graphite  in  the  iron,  though  the  data  are 
not  yet  formulated  so  as  to  give  quantita- 
tive figures.  Silicon  it  is  well-known  acts 
as  a  softener,  and  it  is  aimed  to  secure 
silicon  from  1.3  per  cent.,  to  1.7  per  cent., 
in  cylinder  mixtures.  Phosphorus  and 
manganese  both  act  as  hardeners,  and  if 
present  in  too  large  amounts,  make  the  iron 
brittle:  they  both  tend  to  give  the  finished 
casting  a   good  clean  bright   color,   and 
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when  below  .8  per  cent.,  can  do  no  harm. 
Our  experience,  Mr.  Vauclain  continued, 
has  been  chiefly  with  low  manganese 
irons,  for  during  the  melting  process,  the 
principal  part  of  the  manganese  seemed 
to  become  oxidized  so  that  the  casting 
rarely  contained  more  than  .4  per  cent. 
We  therefore  aim  to  have  our  cylinder 
mixtures  conform  to  the  following  speci- 
fication: Tensile  strength,  27,000  to  33,- 
000  pounds.  Combined  carbon,  about  .6 
per  cent.  Manganese,  about  .33  per  cent. 
Phosphorus,  .6  to  .9  per  cent.  Sulphur, 
.07  to  .12  per  cent. 

These  brief  excerpts  from  the  proceedings 
contain  all  the  evidence  necessary  to  show 
the  educational  character  of  the  business 
transactions  of  the  conventions  of  the 
association,  as  well  as  the  high  order  of 
talent  brought  out  in  the  consideration  of 
the  momentous  questions  of  locomotive 
engineering.  The  members  have  returned 
to  their  homes  with  the  consciousness  of 
a  duty  well  done. 

8       @       $ 

We  are  informed  that  the  trains  run- 
ning on  the  Philadelphia  &  Reading, 
which  make  such  tremendous  fan  time 
between  Philadelphia  and  Atlantic  City, 
have  Ajax  metal  bearings  on  engine  and 
passenger  cars. 

$     i     i 

Lengthening    the    Chinese     Railways. 

Another  40  miles  has  been  added  to 
the  Imperial  Railway,  making  about  214 
miles  now  completed  and  ready  for  busi- 
ness. The  line  from  Tientsin  to  Pekin 
is  nearly  completed,  and  this  will  add 
another  80  miles  to  the  length  of  the  road. 
John  Chinaman  was  a  little  slow  in  adopt- 
ing railroads,  but  he  seems  to  be  hustling 
to  make  up  for  lost  time. 

i     $     § 

A  Strong  Argument. 

A  railway  employe,  whose  home  is  in 
the  country,  applied  to  his  superior  for  a 
pass  to  visit  his  family. 

"You  are  in  the  employ  of  the  com- 
pany?" inquired  the  gentleman  alluded  to 

"Yes." 

"You  receive  your  pay  regularly?" 

"Yes." 

"Well,  now  suppose  you  were  working 
for  a  farmer  instead  of  the  company, 
would  you  expect  your  employer  to  take 
his  horse  every  Saturday  night  and  carry 
you  home?" 

"No,"  said  the  man,  promptly,  "I  would 
not  expect  that.  But  if  the  farmer  had  his 
horses  out,  and  was  going  my  way,  I 
should  call  him  a  mean  fellow  if  he  would 
not  let  me  ride." 

The  employe  came  out  three  minutes 
later  with  a  pass  good  for  twelve  months. 

$     $     i 

The  United  States  Court  of  Appeals 
has  rendered  a  decision  that  the  Michigan 
Lubricator  Company's  locomotive  sight 
lubricator  does  not  infringe  the  Craig 
patent  sight-feed  lubricator. 


WHAT    YOU    WANT   TO    KNOW. 

Question!  and  Aniwtn. 

Correspondents  wishing  to  have  Ques- 
tions answered  in  these  columns  should 
send  in  their  names  and  addresses,  not 
far  publication,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(54)  J.  II.  H.,  E!  Verano,  Cal.,  writes: 
I   find  on  your  educational  chart,  the 

transparent  picture  of  engine  999,  that 
the  eccentrics  are  shown,  one  exactly  op- 
posite the  crank  pin  and  the  other  be- 
tween the  crank  pin  and  the  axle;  while 
to  the  best  authority  I  have  (see  page 
318,  April  issue,  1896),  they  are  placed  at 
right  angles  to  the  crank-pin.  Will  you 
please  set  me  right?  A. — The  eccentrics 
on  our  transparent  chart  are  in  the  posi- 
tion you  name,  and  are  therefore  not  cor- 
rect with  reference  to  the  crank  pin.  They 
were  placed  as  shown  after  much  delibe- 
ration, in  order  to  clearly  show  all  the 
parts  possible,  it  being  considered  better 
to  sacrifice  accuracy  of  position  rather 
than  omit  any  lines.  You  are  mistaken, 
however,  about  the  eccentrics  being 
placed  at  right  angles  to  the  pin  in  our 
article,  "Angular  Advance,"  referred  to 
above,  as  it  was  the  special  purpose  of 
that  article  to  remove  the  stumbling  block 
of  the  "right  angle"  theory  from  the  path 
of  the  beginner.     Read  it  again. 

(55)  G.  H.  M.,  Hewins,  Kan.,  writes: 

I  had  an  argument  with  a  youngengineer 
about  what  causes  the  oil  to  flow  from  the 
lubricator.  Is  it  the  pressure  of  the  steam, 
which  is  my  claim;  or  is  it  the  weight  of 
the  condenser  water,  which  is  heavier 
than  the  oil,  that  causes  the  latter  to  flow 
from  the  lubricator  with  an  equalized 
pressure,  as  my  friend  claims?  A. — It  is 
the  steam  pressure  in  the  condenser  of  the 
lubricator  that  causes  the  oil  to  flow  to  the 
cylinders.  This  pressure  must  be  greater 
than  that  on  the  steam-chest  side,  or  feed 
cannot  occur,  and  in  recognition  of  this 
fact,  the  Nathan  Manufacturing  Com- 
pany, of  New  York,  have  devised  an  at- 
tachment for  the  lubricator  that  auto- 
matically provides  for  a  greater  pressure 
on  the  lubricator  end  of  the  oil  pipe  than 
on  the  steam-chest  end.  This  is  done  by 
utilizing  the  steam-chest  pressure,  which, 
when  it  is  great  enough  to  check  the  flow 
of  oil  from  the  lubricator,  will  open  a 
valve  and  allow  the  steam-chest  pressure 
to  come  on  the  choke  plug  from  the  same 
side  as  the  lubricator  pressure,  and  the 
additional  volume  of  steam  thus  forces 
the  oil  continuously  into  the  steam  chest 
when  the  throttle  is  open. 

(56)  C.  F.  C,  Hartford,  N.  Y.,  asks: 
What  was  the  object  of  inclining  cylin- 
ders which  are  in  use  on  some  of  the  old 
style  and  odd  makes  of  engines?  I  have 
run  a  Porter  light  locomotive  with  the 
above  arrangement  of  cylinders,  and 
thought  it  had  a  tendency  to  increase  the 
up  and  down  or  rocking  motion  of  the 
engine,  which  was  very  bad  to  ride  on, 
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and  tlit  piston  would  strike  hard  against 
the  cylinder  heads  at   frequent   intervals. 
A. — Builders  placed  their  cylinders  at  an 
inclination  for  the  purpose  of  having  the 
longitudinal  axis  of  the  cylinder  in  line 
with  the  center  of  the  main  driving  axle, 
when    from    any    structural    reasons    the 
cylinders  could  not  be  placed  in  a  hori- 
zontal position  without  having  these  cen- 
ter lines  too  far  apart  in  a  vertical  plane. 
The  rocking  motion  can  properly  be  at- 
tributed to  the  absence  of  the  steadying 
influence  of  an  engine  truck,  as  most  of 
the  engines  of  the  kind  referred  to  above 
do  not  have  a  truck   at  the  front.     The 
overreach  of  the  pistons  is  an  ordinary  oc- 
currence on  rough  track,  and  the  pistons 
are   quite  certain  to  strike   the  cylinder 
heads  if  there  is  not  sufficient  clearance  at 
each  end,  or  the  rods  are  too  long  or  too 
short;    this    will    occur    with    cylinders 
whether  inclined  or  horizontal. 
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(57)  H.  L.  C,  Centralia,  111.,  asks: 
1.   Would  a  tank  of  water  situated,  say, 
20    feet   above   the   ground,    be   emptied 
quicker  if  a   i-inch  pipe  was  put  in  the 
bottom  leading  perpendicularly  to  within 
say,  three  feet  of  the  ground,  than  if  al- 
lowed to  run  out  of  a  hole  the  same  size 
as  the  inside  diameter  of  the  pipe,  without 
a  pipe  being  attached.     A.— If  a  2-inch 
pipe  is  put  in,  having  an  orifice  at  the  bot- 
tom one  inch  in  diameter,  the  discharge 
would  be  quicker,  as  the  friction  would 
be  less,  and  would  not  overcome  the  in- 
creased head.     If  the  pipe  were  one  inch 
in  diameter,  the  same  result  would  be  ex- 
pected, although  the  frictional  resistance 
of  the  pipe  might  lead  to  different  results, 
especially   if  the  tank   were  shallow;   so 
that  the  pressure  at  the  entrance  of  the 
pipe  was  not  sufficient  to  supply  the  dis- 
charge capacity  of  the  pipe;  and  again  if 
the  tank  were  deep,  the  discharge  would 
probably  be  greater  with  the  pipe,  but  as 
the  water  was  lowered  the  pipe  would  be 
starved,  so  to  speak,  in  consequence  of 
the  pressure  of  the  water  at  the  entrance 
of  the  pipe  not  being  sufficient  to  supply 
the   discharge   capacity   of  the   pipe.     2. 
Would  a  water  motor  run  freer  if  a  pipe 
was  placed  so  as  to  run  the  waste  water 
perpendicularly  into  the  sewer,  than  if  al- 
lowed to  exhaust  directly  into  said  sewer, 
the  sewer  being  practically  empty;  or,  in 
other  words,  does  the  action  of  the  water 
being  confined  in  a  pipe  cause  it  to  run 
quicker  than  if  allowed  to  fall  into  the  air? 
A.— In   the   light  of  the   foregoing,   the 
motor  would  run  freer  with  the  pipe  than 
without,  but  it  must  be  borne  in  mind  that 
experiment  is  productive  of  better  results 
than  theorizing,  especially  in  the  matter 
of  hydraulics. 

(58)  C.  B.  G..  Harrisburg,  Pa.,  writes: 
We  would  be  glad  to  have  your  decision 
in  "Locomotive  Engineering"  on  follow- 
ing questions:  1.  In  endeavoring  to  in- 
crease the  diameter  of  locomotive  driv- 
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ing  wheels  by  shrinking  new  tires  on  top 
of  the  old  ones  after  the  latter  have  been 
nicely  trued  off,  would  there  be  any  lia- 
bility of  the  engine  not  riding  as  good 
as  before,  or  would  it  be  likely  to  have  a 
bad  effect  on  the  engine  in  this  or  any 
other   way?    A. — No   harmful   complica- 
B9  have  ensued  from  this   method  of 
enlarging  driving  wheels  in  the  very  ex- 
tensive practice  of  it  within  our  knowl- 
edge.    It  is  largely  employed  as  a  remedy 
for  the  small  wheel  evil.     2.  In  speaking 
of  the  question  of  heating  houses  by  the 
hot  water  system,  A  says  that  in  heating 
the  water  at  the  boiler  or  furnace,  it  grad- 
ually becomes  warm  from  the  lowest  to 
the  highest  point  by  the  heat  traveling 
through  the  water  until  the  whole  has  be- 
come heated.     B  claims  that  as  soon  as 
the  water  becomes  warm  at  the  boiler,  it 
commences   to    move    and   continues    in 
motion   from   the  boiler  to   the   highest 
point  in  the  system  all  the  time,  thereby 
making  a  continual  movement  or  circula- 
tion so  long  as  fire  is  in  the  furnace,  and 
that  the  whole  body  of  water  in  the  entire 
system  is  constantly  in  motion.     Which 
is  right?    A.— The  theory  of  heat  grad- 
ually warming  a  body  of  water  from  the 
lowest  to  the  highest  point  is  that  of  con- 
duction, and  since  water  is  a  poor  con- 
ductor it  is  plain  that  some  other  system 
should  be  used.    The  position  taken  by 
B  is  based  on  the  principle  of  convection, 
in  which  the  warmed  lower  part  of  the 
water  loses  a  portion  of  its  density,  and 
rises  toward  the  higher  surface,  while  the 
colder  and  denser  upper  layers  of  water 
descend:   this  action   creating  a  circula- 
tion; therefore  B  is  right. 


(59)  C.  S.  J.,  Portsmouth,  Va..  asks: 
1.    What  position  is  best  to  take  down 
main  rods  in  order  to  file  the  brasses? 
A.— Any  position  that  will  allow  a  sup- 
porting block  to  be  placed  under  the  back 
end  of  the  rod.     2.    How  can  I  tell  how 
much    to    take    off    each   half   of   brass? 
A.— Calliper  the   journal   at  the   largest 
place,  and  divide  the  total  amount  that  the 
brasses  must  be  reduced,  between  the  two 
halves  of  the  brass.     3-    What  size  and 
kind  of  file  will  it  be  necessary  to  use?    A. 
—This  will  depend  on  the  amount  of  metal 
to  be  removed.    In  general,  a  14-inch  bas- 
tard   file    will    answer    all    requirements. 
4.    How  must  I  hold  and  manage  the  file 
when  filing  a  brass?     A.— Seize  the  file 
so  that  the   handle   is   held   in   an   easy 
grasp   with   the   thumb   resting   on  top; 
place  the  palm  of  the  other  hand  on  top 
of  the  file  at  the  end,  with  the  fingers 
lightly  grasping  the  file,  and  the  thumb 
towards    the    body.      Push    the    file    as 
straight  as  possible,  while  bearing  on  it 
with  an  even  pressure  the  full  length  of 
the  cutting  stroke,  and  raise  it  slightly  on 
the  return  stroke.    5-   What  is  a  fillet  on 
a  pin?     A.— It  is  the  curved  surface  at 
the  junction  of  the  collars  and  journal. 
6.    How  can  I  tell  about  what  liners  to 
use  in  each   strap?     A.— By   noting  the 


648 


LOCOMOTIVE    ENGINEERING. 


space  between  brass  and  strap  and  the 
brass  and  rod  butt  when  the  key  is  up  to 
its  extreme  hight;  the  liners  should  be 
so  disposed  at  each  end  of  brass  as  to 
maintain  proper  length  of  rod.  7.  What 
material  should  I  use  to  grind  in  a  leaking 
check  valve?  A.— Grindstone  grit  or 
powder  is  good  for  brass  work.  Read 
"Locomotive  Running  Repairs,"  by 
Hitchcock.  3.  What  is  a  "dutchman"? 
A. — It  is  a  shop  name  given  to  a  piece  of 
metal  placed  so  as  to  fill  a  space  left  by 
ill-fitting  parts.  Your  remaining  ques- 
tions can  be  answered  by  the  exercise  of 
your  mental  machinery. 

(60)   H.  O.   W.,  Alexandria.  Va.,  asks: 

Will  you  please  tell  me  in  your  paper, 
first,   which   is  the   proper  way   to   fit   a 
driving  box?     A.— In  the  absence  of  any 
positive  information  as  to  the  part  of  the 
driving  box  involved  in  the  question,  we 
will  assume  that  it  is  the  fit  of  the  brass 
on  the  journal;  if  such  is  the  base  of  the 
query,  the  proper  way  to  make  the  fit,  is 
to  first  bore  the  box  so  that  it  will  caliper 
a  metal  and  metal  fit.     This  will  leave  the 
box  tight  on  the  journal  after  the  brass 
has  been  eased  off  at  the  point  below  the 
diameter  or  calipering  place  on  the  brass, 
so  as  to  pass  over  the  journal.    The  brass 
is  then  scraped  to  a  fit  on  the  journal  by 
making  the  sides  just  touch  and  the  crown 
of  the  brass  just  clear.     The  object  of  this 
method  of  fitting  the  brass  closer  at  the 
sides  than  at  the   crown,   is   to  be   sure 
of   a    side    contact    when   the    engine    is 
jacked  down  on  the  boxes.     2.  Which  is 
the  proper  way  to  fit  truck  brasses?    A. — 
The  common  practice  for  truck  brasses  is 
directly  contrary  to  that  for  driving  boxes, 
they  being  made  to  bear  on  the  crown 
only,  and  this  is  carried,  in  some  cases, 


Additional  Equipment  Notes. 

The  Live  Poultry  Transportation  Com- 
pany are  having  39  freight  cars  built  by 
the  Terre  Haute  Car  &  Mfg.  Company. 

The  Canadian  Pacific  Railway  are  build- 
ing 400  standard  box  cars  of  30  tons 
capacity  at  the  shops  at  Perth,  Out.  They 
are  also  building  100  refrigerator  cars  at 
the  same  place. 

Davies  Bros.  &  Hartman  are  binding 
for  the  Bethlehem  Iron  Company  ten  end 
dump  cinder  cars,  ten  tons  capacity,  and 
one  of  seventeen  tons  capacity  for  the 
Maryland  Steel  Company. 

The  Richmond  Locomotive  Works 
have  received  orders  from  the  Galveston, 
Houston  &  Henderson  Railroad  for  two 
19-inch  switching  locomotives;  and  from 
the  Louisville  &  Nashville  Railroad 
orders  for  ten  21-inch  consolidation  lo- 
comotives. 

There  are  not  many  16-inch  cylinder 
ten-wheelers  being  built  nowadays.  The 
Keokuk  &  Western  have,  however,  just 
received  three  new  ten-wheel  engines 
from  the  Rogers  Works,  having  16-inch 
cylinders,  and  carry  180  pounds  pressure. 
Their  idea  is  to  favor  the  track.  These 
are  standard  gage  engines. 

i     $     § 

The  Schenectady  Locomotive  Works 
are  building  three  twelve-wheel  or 
"Mastodon"  compound  locomotives  for 
the  Butte,  Anaconda  &  Pacific  Railroad. 
These  engines  are  the  largest  of  this 
type  ever  constructed,  the  cylinders 
being  23  in.  and  34  in.  in  diameter,  with 
32  in.  stroke;  driving  wheels  56  in.  in  di- 
ameter; weight  of  engine  in  working 
order,  about  189,000  lbs.;  boilers  are  of 
the  extended  wagon  top,  radial  stayed 
type,  with  about  3,000  square  feet  of  heat- 


to  the  extreme  of  making  the  bearing  .  ing  surface,  and  will  be  built  to  carry  200 
on  one  or  two  strips  of  brass  or  other  pounds  working  pressure.  The  engines 
anti-friction  metal,  which  are  let  into  the  have  cast  steel  driving  wheel  centers,  and 
crown  of  the  box.  3.  What  are  some  of  both  cast  and  pressed  steel  are  used  very 
the  causes  of  driving  boxes  and  truck  largely  in  their  construction, 
boxes  running  hot?     A.— The  heating  of  & 

driving  brasses  may  be  attributed  to  many 
causes,  like  improper  fitting,  an  insuffi- 
cient lateral  play  between  box  and  wheel 
hub,  seamy  journals,  journals  so  small  as 
to  impose  too  great  a  weight  per  unit  of 
bearing  surface,  bad  tramming,  and  lack 
of  lubrication,  or  any  combination  of  the 
above.  These  are  some  of  the  known 
causes:  the  unknown  reasons  are  probably 
fully  as  numerous,  since  a  box  will  some- 
times run  hot  when  by  all  the  tokens  the 
opposite  condition  should  prevail.  The 
cause  for  a  hot  truck  box  can  almost  al- 
ways be  traced  to  the  lack  of  contact  be- 
tween the  journal  and  packing,  due  to 
cellar  dropping  away  from  its  proper 
position,  or  bunching  of  the  waste  in  the 
cellar.  Ordinary  care  in  keeping  dirt 
away  from  the  journal  and  oil  on  it.  rather 
than  any  care  in  fitting  of  the  brass  to 
the  journal,  is  the  requisite  for  cool  run- 
ning of  a  truck  brass. 


The  Union  Tank  Line  has  taken  a  firm 
hold  on  time's  forelock,  and  will  cross  the 
tape  with  the  leaders  in  the  hustle  for 
automatic  couplers  and  air  brakes.  They 
are  working  their  Chicago,  Buffalo,  Cleve- 
land and  Lima  shops  night  and  day,  so 
that  there  will  be  no  mistake  about  their 
8,000  cars  being  in  shape  by  January  1, 
1898.  Seven  hundred  cars  have  been 
scrapped  during  the  year,  for  various 
causes,  the  principal  of  which  is  the  gnaw- 
ing tooth  of  age  on  the  bodies.  The  tanks 
are  preserved  for  future  use,  as  are  also 
wheels  and  axles  that  are  within  con- 
demnation limits. 

i     ©     ® 

The  Michigan  Central  uses  up  its  scrap 
front-end  netting  by  lining  the  under  side 
of  the  deflecting  plate  with  it.  and  also 
putting  a  piece  of  it  before  the  front-end 
door.     It  kills  cinders. 


Graphite  Lubrication* 

Some  Interesting  Letters 
on  the   Subject. 

In  "Locomotive  Engineering"  of  last  month 
we  Invited  communications  relative  to  the  use 
of  graphite  as  a  lubricant,  anil  shall  be  glad 
to  print  any  letters  from  engineers,  master 
mechanics,  superintendents  of  motive  power 
or  others  who  may  have  had  experience  In 
the  matter,  and  cnn  write  from  knowledge. 
Omitting  dates  and  names  of  places  to  econo- 
mize space,  we  print  the  following  letters: 

"On  August  25th,  last  year,  while  on  my 
way  to  Tom's  River,  the  left  back  engine 
track  became  hot.  By  the  liberal  use  of  oil 
and  water  I  finished  my  trip  without  damage 
to  journal,  with  about  ten  minutes'  detention. 
"The  box  and  journal  being  very  hot,  I  de- 
elded  to  repack  It  next  morning;  so  came  to 
my  engine  about  one  hour  earlier  than  usual, 
took  the  cellar  down,  cleaned  It  out  and  found 
the  metal  entirely  gone  from  the  box,  only 
leaving  the  ground  bearing.  I  packed  the 
cellar  with  all  new  waste,  and  on  the  waste 
next  to  journal  I  applied  Dixon's  Pure  Flake 
Graphite  quite  plentifully,  but  even  then  ex- 
pected trouble.  I  left  Tom's  River  with  train 
known  as  "Long  Branch  Limited.'  After  run- 
ning about  fifteen  miles,  I  found  the  box  with 
simply  the  chill  off;  and  on  reaching  Long 
Branch,  a  run  of  eighteen  miles  more,  found 
It  but  little  warmer.  At  this  time  we  were 
six  minutes  late,  caused  by  waiting  for  con- 
nections. Our  time  from  Long  Branch  to 
Jersey  City,  a  distance  of  fifty  miles,  Is  one 
hour  and  seven  minutes,  and,  deducting  the 
six  minutes,  it  left  me  only  one  hour  and  one 
minute. 

"At  this  time,  having  confidence  of  no 
trouble,  I  concluded  to  make  up  the  six  min- 
utes, and  am  extremely  pleased  to  say  I 
reached  Jersey  City  on  time,  making  the  two 
stops  at  Elizabeth  and  Newark,  in  sixty-one 
minutes,  a  distance  of  fifty  miles,  with  the 
box  at  no  time  being  warm  enough  to  smoke. 
"W.  P.   GARABRANT, 

"Engineer,  P.  R.  R." 

"I  have  been  running  locomotives  for  the 
past  twenty-five  years,  and  have  used  Dixon's 
Graphite  for  the  past  twenty  years,  and  can 
honestly  say  there  is  nothing  equal  to  it  in  the 
market  for  cooling  off  eccentrics,  crank  pins, 
driving  boxes,  truck  boxes,  guides  or  any  bear- 
ings on  an  engine. 

"By  using  it  on  valve  seats  the  lever  can  be 
handled  with  one  hand  with  a  full  throttle. 

"I  am  running  an  85-ton  locomotive  at  the 
present  time  on  a  high-speed  train  of  not  less 
than  fifty  miles  an  hour,  and  can  have  my 
crank  brasses  reduced  without  any  fear. 

"By  using  Dixon's  Graphite,  I  can  couple  on 
my  train  and  run  ninety  miles  with  safety.  I 
have  used  it  on  different  classes  of  loco- 
motives, and  always  found  it  satisfactory 
when  anything  runs  hot  on  the  road.  When 
a  man  has  anything  hot  on  his  engine,  he  al- 
ways comes  to  me  and  says:  'Myers,  give  me 
some  of  Dixon's  Graphite.  I  have  a  hot  crank 
pin  or  hot  truck.'  This  has  been  the  ease  for 
some  time.  LOUIS  MYERS, 

"Engineer,  New  York  Division  Pa.  R.  R." 

"I  have  used  Graphite  on  an  engine  pulling 
three  ears  110  miles  In  two  hours  thirty 
minutes.  I  had  valves  faced  four  times  inside 
of  three  months.  Reverse  lever  rattled  so,  It 
was  almost  impossible  to  change  from  one 
notch  to  another.  I  bought  a  pound  of  Dixon's 
Pure  Flake  Graphite  and  mixed  it  with  valve 
oil,  and  used  about  two  tablespoonfuls  in  each 
auxiliary  eup  on  lubricator  before  starting 
from  end  of  division.  The  valves  run  for  over 
two  months,  when  I  gave  the  engine  up.  The 
engine  made  three  trips  without  graphite,  and 
had  the  worst  cut  valves  I  ever  saw.  I  talked 
with  our  road  foreman  of  engines  and  our  M. 
M.,  and  they  promised  to  try  and  get  our 
superintendent  of  M.  P.  &  M.  to  get  some  for 
our  use,  but  it  has  not  made  its  appearance 
yet.  I  have  also  used  Dixon's  Graphite  on  hot 
pins  and  trucks,  and  have  told  our  M.  M.  that 
no  engineer  should  be  without  it.  If  I  had  my 
way,  every  engine  should  be  supplied  with  a 
quantity,  with  directions  to  use. 

"H.  E.  WILLS, 
"Engineer,  C.  &  N.  W.  Ry." 
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Paint  for  trucks 

And  for  all  metal  work  con- 
nected with  cars  must  suc- 
cessfully withstand  the  actions 
of  acids,  alkalies,  coal  gas, 
steam,  oil,  grease,  brine,  etc. 

P  $f  B  Preservative  Paint 

WILL  FILL  THESE 
REQUIREMENTS. 

It  contains  no  coal  tar  or  oil 

and  will  not  dry  out,  chip  or 

peel. 

P  &  B  Paint  will  keep  floors 

of  cars  clean,  sweet  and  dry. 


Che  Standard  Paint  Co. 

81-83  John  Street, 
New  York. 

Chicago  Office:    J 89  Fifth  Avenue. 


Write  for  Further  Particulars. 

THIS  MEANS 


THE  BEST  MADE 
Whether  it's  on  pants  or  over- 
clothes — we  don't  make  the 
other  kinds  If  you  wear  pants 
— and  we  suppose  you  do,  even 
if  it  is  hot — better  send  for 
samples  of  cloth,  measure  blank 
and  tape  (won't  cost  anything), 
then  try  a  pair  of  our  custom 
made,  all-wool 

PANTS  for  $4. 

We  have  an  expert  cutter — 
guarantee  a  fit,  and  the}'  wear 
so  well  we  have  to  wait  too  long 
for  the  next  order. 

Don't  let  your  wife  kill  her- 
self making  overclcthes.  It 
doesn't  pay. 

H.  S.  PETERS, 

DOVER,  N.  J. 


The  Locomotives   Shown    in   Our  His- 
torical Chart  No.  8. 

The  little  engine  shown  bo  ed  in  with 
an  iron  cab  in  our  locomotive  chart,  has 

;i  In   lory  of  it-  own.      It  was  tin    In 

motive  to  run  on  the  New  York  Elevated 

Railroad,  which  ran  at  lii  it  from  thi 
tcry  to  Ninth  avenue  only,  by  way  of 
Greenwich  street,  and  had  a  wire  cable  for 
power  to  haul  the  cars.  This  process  of 
handling  passengers  was  not  a  successful 
one,  and  at  the  suggestion  of  Mr.  D.  W. 
Wynian,  who  was  the  superintendent,  this 
little  engine  was  built. 

On  the  original  builder's  plate  an  in- 
scription told  that  the  engine  was  built 
by  Handren  &  Ripley,  Albany  Street  Iron 
Works,  New  York,  1871;  designed  by  D. 
W.  Wyman.  The  cylinders  are  6  inches 
diameter  and  8  inches  stroke,  set  vertically 
at  one  end  of  the  frame  and  geared  to  one 
pair  of  driving  wheels,  from  which  side 
rods  take  the  other  pair. 

The  boiler  is  of  the  vertical  tubular 
type,  about  3  feet  diameter  by  6  feet  high. 
This  engine  served  its  purpose  for  a  short 
time,  and,  upon  the  extension  of  the  line, 
was  sold  to  the  West  Point  Foundry 
Company,  where  it  is  in  service  to-day, 
hauling  material  about  the  yard. 

Not  second  in  interest  to  the  first  ele- 
vated locomotive,  is  the  double-ender 
designed  in  1867  by  Mr.  William  S.  Hud- 
son, superintendent  of  the  Rogers  Lo- 
comotive Works.  This  was  really  the 
originator  of  the  modern  suburban  en- 
gine, although  the  Forney,  which  was 
designed  later,  soon  became  the  leading 
favorite  for  handling  light  suburban 
train.  The  Forney  of  1885,  built  for 
the  Brooklyn  elevated,  shows  the  full 
development  of  that  type  of  engine.  The 
Brooks  6-wheel  connected  suburban  en- 
gine, built  in  1893,  may  be  taken  as  most 
perfect  development  oi  the  Hudson  en- 
gine. 


"The  World's  Railway"  is  meeting  with 
a  very  favorable  reception  from  railroad 
officers  and  others  interested  in  the  his- 
tory of  railways.  We  have  received  many 
letters  expressing  unstinted  praise  for  the 
beauty  of  the  book.  A  very  good  per- 
centage of  the  orders  received  for  "The 
World's  Railwav"  is  from  abroad. 


By  a  concession  of  the  Mexican  gov- 
ernment. Messrs  Alfred  A.  Spendlove  and 
E.  C.  Creel  expect  to  construct  a  railroad 
from  Chihuahua  directly  west  to  the  Pa- 
cific coast.  A  time  limit  is  set  for  the 
beginning  and  completion  of  the  work, 
and  all  plans  must  be  submitted  to  the 
Department  of  Communications  for  ap- 
proval. The  road  must  be  completed  by 
April  13th,  1904.  This  is  mostly  to  assist 
the  development  of  the  mines  in  the 
neighborhood  of  Chihuahua  and  the 
government  will  grant  subsidies  for  a  por- 
tion of  the  line. 


Miring    Co..    11; 
oi   the   Little   Giant   and   other   injectors, 
1  d  ili'  ii  of)  1  ■   from  1 16  North 
Ninth  Phila- 

delphia,  l'a.    This  places  their  office  and 
Ether,  and  will  facilitate  getting 
out  both  i).  ,.iir  work. 

$     $     $ 

A  railroad  man  i  nol  I  posted  now- 
adays unless  he  knows  all  about  station 
signals.  The  easiest  way  to  acquire  full 
and  exact  knowledge  of  this  subject  is  to 
study  carefully  Elliott's  book  on  Block 
and  Interlocking  Signals,  which  is  sold 
in  this  office  for  the  modest  sum  of  $3. 
It  is  profusely  illustrated,  and  tells  by 
print  and  picture  what  signals  arc;  What 
they  do;  and  how  they  do  it.  Everything 
told  in  plain  English.  No  soul-racking 
study  needed  to  understand  any  part  of  the 
book. 

$    $    i 

We  have  received,  within  the  month, 
two  of  the  "Four  Track"  series  of  folders 
sent  out  by  Mr.  George  H.  Daniels,  gen- 
eral passenger  agent  of  the  New  York 
Central  &  Hudson  River  Railroad,  for  the 
purpose  of  telling  people  about  the  won- 
derful attractions  of  the  New  York  Cen- 
tral Railroad.  One  of  the  folders  treats 
of  "America's  Great  Resorts,"  and  the 
other  "Suburban  Homes."  Both  folders 
are  particularly  attractive,  and  show,  by 
maps  and  half-tone  engravings,  many  at- 
tractive scenes  on  the  line  of  the  New- 
York  Central.  Either  of  these  folders  can 
be  obtained  from  Mr.  Geo.  H.  Daniels  on 
the  receipt  of  two  2-cent  stamps. 


The  Burlington  route  have  put  on  a 
superb,  luxuriously  furnished  train,  which 
they  call  the  finest  in  the  world,  that  is 
making  the  time  between  Chicago  and 
Minneapolis  in  13  hours  and  55  minutes. 
All  the  cars  have  steel  platforms  and  wide 
vestibules.  The  interior  finish  is  in  ver- 
milion wood,  with  decorations  in  royal 
blue,  excepting  that  in  the  compartment 
sleeping  car.  Each  state  room  is  differ- 
ently upholstered  and  decorated.  The 
state  rooms  all  contain  every  sanitary 
convenience,  and  are  supplied  with  hot 
and  cold  water. 


Mr.  George  F.  Hinken.  secretary  and 
treasurer  of  the  National  Railroad  Master 
Blacksmiths'  Association,  has  sent  out  a 
circular  advising  members  that  the  next 
convention  will  be  held  at  Chicago,  com- 
mencing September  7.  1897.  The  Leland 
Hotel  will  be  the  headquarters  of  the 
association.  This  association  is  undoubt- 
edly performing  valuable  services  to  rail- 
road companies,  and  also  in  spreading 
information  concerning  blacksmithing 
among  the  members.  It  deserves  to  be 
well  supported,  and  we  should  advise 
every  foreman  of  a  railroad  blacksmith 
shop  to  join  it. 
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We  have  received  Catalog  No.  9  of  the 
Clayton  air  compressors.  It  is  profusely 
illustrated  with  good  engravings,  which 
show  a  great  many  purposes  to  which 
compressed  air  is  applied.  The  various 
air  compressors  made  by  the  company 
are  illustrated  and  described  in  a  very 
lucid  style.  Parties  interested  in  the  use 
of  compressed  air  will  find  this  catalog  a 
very  useful  reference. 


The  Buffalo  Forge  Company  have 
issued  a  very  neat  illustrated  catalog, 
showing  the  various  articles  made  by  the 
company  and  describing  their  use.  The 
catalog  constitutes  an  admirable  hand- 
book on  mechanical  draft  fans  and  ap- 
paratus. It  contains  a  mass  of  informa- 
tion about  fans  and  blowers  that  cannot 
be  found  elsewhere. 


We  have  received  Part  5  of  Easy  Les- 
sons in  Mechanical  Drawing  &  Machine 
Designing,  by  J.  G.  A.  Meyer.  This  num- 
ber is  quite  as  good  as  any  of  its  prede- 
cessors, and  shows  satisfactory  progress 
in  the  science  of  machine  designing.  It 
is  published  by  the  Arnold  Publishing 
House,  16  Thomas  street,  New  York. 


People  who  are  looking  for  a  summer 
location  should  send  to  Mr.  D.  J.  Flan- 
ders, general  passenger  and  ticket  agent 
of  the  Boston  &  Maine,  at  Boston,  for  a 
copy  of  "Lakes  and  Streams."  This  is  a 
handsomely  illustrated  catalog,  and  shows 
a  few  of  the  attractive  spots  to  be  found 
on  the  Boston  &  Maine  Railroad. 


LOCOMOTIVE    ENGINEERING. 

Bement,  Miles  &  Co.,  of  Philadelphia, 
have  recently  furnished  to  the  Lake  Shore 
&  Michigan  Southern  a  special  3,300- 
pound  steam  hammer.  The  hammer  was 
designed  to  meet  special  requirements 
given  by  Mr.  G.  W.  Stevens,  superinten- 
dent of  motive  power,  and  is  intended  for 
miscellaneous  forging,  including  high 
work,  such  as  welding  pedestal  jaws  on 
locomotive  frames.  It  is  a  very  conven- 
ient hammer,  and  we  anticipate  that  a 
good  many  railroad  shops  will  want  ham- 
mers of  the  same  pattern. 


©     i     i 

The  D.  &  C.  Steamship  Line. 

At  this  time  of  the  year  the  question, 
"Where  will  you  spend  your  vacation?" 
becomes  a  general  and  an  important  one. 
Many  people  find  spending  their  leisure 
days  in  one  place  monotonous,  and  prefer 
a  trip  through  attractive  scenery,  where 
they  may  spend  a  day  here  or  there,  as  the 
fancy  of  the  moment  may  dictate. 

The  "D.  &  C."  line  of  steamships  offers 
unusual  advantages  for  such  a  vacation; 
the  service  is  good  and  the  boats  commo- 
dious and  comfortable.  They  run  from 
Cleveland,  Toledo  and  Detroit  to  Macki- 
nac Island  and  St.  Ignace,  touching  at 
beautiful  little  places  all  along  the  Michi- 
gan shore  of  Lake  Huron. 

Fish  and  game  are  plentiful  through 
this  part  of  the  country,  and  the  tempera- 
ture is  generally  delightfully  cool.  An- 
other desirable  feature  is  that  the  trip  is 
not  an  expensive  one. 

Descriptive  pamphlets,  with  maps,  rates, 
etc.,  can  be  obtained  from  ticket  offices 
or  from  the  company's  office,  Detroit, 
Mich. 


We  are  informed  by  the  Sams  Auto- 
matic Coupler  Company,  that  their  coup- 
ler is  making  steady  headway  into  favor 
with  railroads  in  the  West.  The  Rio 
Grande  Western  have  discarded  all  their 
couplers  and  are  equipping  their  cars 
with  the  Sams. 


The  Baltimore  &  Ohio  Railroad  people 
are  making  a  great  many  improvements 
of  a  permanent  character  to  track  and 
road  bed.  Among  important  works  re- 
cently finished  was  the  straightening  out 
of  a  curve,  which  was  done  at  an  expense 
of  nearly  $100,000. 


Engine  No.  1,027,  of  the  Reading  Rail- 
road, Atlantic  City  division,  is  reported 
to  have  pulled  six  cars,  weighing  370,000 
pounds,  from  Camden  to  Atlantic  City 
(5554  miles),  in  475^  minutes.  The  speed 
in  places  is  given  as  being  85  miles  per 
hour. 


The  MASON 
Reducing  Valve. 

FOR  S1EAM  AND  AIR 

Has  features  which   make  it   superior 
to  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 


O'CJ' 


90% 


^JX* 


of    the    American    Railways. 


Adopted   by  the  Government  Railways  of 

France  and  Belgium  and  the  Leading 

English  Railways. 

.  .   .     SENT    ON    TRIAL    .  .  . 

MANUFACTDHED  BY 

THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS.,  U.S.A. 


THE  DRAKE  &  WIERS  CO. 


Cleveland,  Ohio. 


Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 
=  /\  AAA  ra-c  nnd  nas  stood   tne  test 

5U,uuu  cars  of  (5  years.  use  witnout 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET.  4444444 

3-PLY  PLASTIC  CAR  ROOEING, 

THE  BEST  IN  THE  MARKET. 


The  Roller  Bearing. 

In  machine-shop  economy  there  is  as 
much  to  be  gained  by  the  use  of  the  roller 
bearing  as  by  any  other  device  within  our 
knowledge  at  this  time,  if  we  give  cred- 
ence to  the  well  backed  and  unsolicited 
testimonials  in  its  behalf  by  parties  who, 
actuated  by  a  spirit  of  fairness,  come  for- 
ward with  results  that  can  but  be  flattering 
to  the  device. 

As  built  by  the  Mossberg  &  Granville 
Company,  of  Providence,  R.  I.,  there  is 
practically  no  limit  to  the  applications  of 
the  roller  bearing  in  all  shops,  and  if  the 
claims  for  it  are  half  borne  out,  there  will 
be  power  to  give  away  in  every  shop 
where  it  is  installed,  as  has  been  the  case 
in  the  plants  now  using  it.  Roller  bear- 
ings have  passed  the  experimental  stage, 
and  are  now  being  pushed  as  one  of  the 
necessities  of  the  hour  by  live  manufactur- 
ers, who  guarantee  a  saving  of  from  25  to 
75  per  cent,  of  the  power  required  with- 
out their  use.  The  confidence  inspired 
by  such  a  guaranty  should  be  productive 
of  lasting  results  in  shops  that  are  chronic 
sufferers  from  lack  of  power. 


jg$  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALSO 

Open    Pop   Valves 
and  Gages. 

The  ASHTON  VALVE  CO. 

271  Franklin  Street,  Boston,  Mass. 


Savogran 

For  Clean  Cleaning. 
INDIA   ALKALI  WORKS,  BOSTON. 


Weld'.  F.lr  Med.l,  IBM.     Sliver.  HOT.     Br-m.,  18T8. 


Tk  A  TFITTC  Searches,  Drawings, 
r  A  I  H  N  I  N  Machinery  originated 
*•  JXiirfXl  AC7for  special  purposes. 

Henry  F.  Noyes,  56  Liberty  St.,  New  York  City 


Scientific 
Books 


Our  catalogue  S,  Is  sent 
free  for  the  asking.  It  lists 
books  pertaining  to  all  the 
sciences.  A  copv  should  be 
had  for  ready  reference  by 
those  desiring  electrical, 
medical,  engineering,  scien- 
tific, mining  and  technical  books,  which  we  sell  to 
everybody  at  wholesale  prices. 

Montgomery  Ward  A.  Co.,  Chicago. 
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-  Model  Locomotives.      Complete  cast- 

QD  ings  for  latest  design  express  locomotive 

fM  N.  Y.  Central  Standard,   just  out  of 

^ft  Schenectady  shops.   High  S-ddles.  Big 

2  Drivers.     Three  sizes.     4c  in  stamps 

4)  for  catalog.        GEO.  H.  OLNEY, 
£  J63  Herkimer  St.,  Brooklyn,  N.  Y. 


Plane  Tales  From  Whitney 


SECOND  TALE 


Stiff  cutter  heads  which  will  not  spring  nor 
bend  In  reasonable  use.  In  I'  I  Planers  the 
cutter-heads  are  of  best  fool  Steel.  Can 
you  suggest  a  better  material  ? 

Baxter  D.  Whitney, 

WINCHENDON,  MASS. 


The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  3  in. 
diameter  by  24  in.  long. 


Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  U.  S.  A. 

Representative  for  Germany,  Switzerland,  A  uBtrU- Hungary,  Russia, 
Holland  and  Belgium  :  M.  KOYEMANN,  Charlotte natraaae,  112, 
Dusseldorf,  Germany, 

England:  HENRY  KELLEY  &  CO.,  2S  Pall  Mall,  MancheaUr. 


Smoke  Prevention 

Is  one  of  the  leading 
questions  of  to-day. 

Combustion  and  Smoke 
Prevention  on  Cocomotiws 

By  Angus  Sinclair,  will  help  any  fireman  or 

engineer  who  is  interested  in  his  work. 

25  cts.  each;  $2.00  for  10;  $15.00  per  J00 ; 

$100.00  per  1000. 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  New  York. 
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PURDUE   UNIVERSITY,     ^T 

|   Mechanical  Engineering, 
Courses  in  J   Electrical  Engineering, 
I  Civil  Engineering. 

Special  attention  given  to  work  in  railway  en- 
gineering and  management,  and  to  locomotive 
te-ting.  In  all  departments  there  are  extensive 
and  well-equipped  laboratories.  Catalogue  tent 
on  app.ication. 


*  Heme  Roi$t  Co. 


MAKE 


AIR  HOISTS 


Of  capacities  from  500  lbs. 
to  5  tons,  equipping  them 
with  the  Acme  Valve  by 
means  of  which  the  speed 
of  lifting  may  be  regulated, 
and  only  enough  air  be 
admitted  to  the  cylinder  to 
lift  the  load,  whether  it  be 
the  unloaded  piston  or  the 
full  capacity  of  the  hoist. 

Address  communica- 
tions regarding  air 
hoists  or  valves  to 


_™LACME 
HOIST  CO. 

69  Maybury  Avenue,       -       DETROIT,  MICH. 
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AIR  BRAKE  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 

N.  Y.  Belting  &  Hacking  Co.,  New  York. 

AIR  BRAKES. 

Westinghouse  Air  Brake  Co.,  Pittsburg,  Pa. 

AIR  COMPRESSORS. 

Clayton  An  I  .-mpressor  Works.  New  York. 
IngersollSergeant  Drill  Co..  N.  Y.  City. 
Norwalk  Iron  Works  Co..  South  Norwalk,  Ct. 
Pedrick  &  Aver  Co..  Philadelphia,  Pa. 
Rand  Drill  Co.,  New  York. 

AIR  LIFT  PUMPS. 

Clayton  Air  Compressor  Works,  New  York. 

AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works. Philadelphia, Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulator  Co.,  Boston,  Mass. 

ARCH  BARS. 

Cambria  Iron  Co..  Philadelphia.  Pa. 

ASBESTOS. 

Carev  Mfg.  Co.,  Philip.  Lockland.  O. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  Cal. 
M.  C.  Hammett,  Troy,  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co.,  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co.,  Philadelphia.  Pa. 

BELTING. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

BENDING  MACHINES. 

Long  &  Allstatler  Co.,  Hamilton,  O. 

BICYCLES. 

Pope  Mfg.  Co.,  Hartford,  Conn. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co  .  Pittsburg,  Pa. 

BOILER  COVERINGS. 

Carey  Mfg.  Co..  Philip.  Lockland,  O. 
Keasbey  &  Mattison  Co  ,  Ambler,  Pa. 

BOILERS. 

Brooks  Locomotive  Works,  Dunkirk.  K.  Y. 
Cooke  Locomotive  &  Machine  Co.,  Paterson, 

X-J. 
Pittsburg  Locomotive  Works,  Pittsburg.  Pp. 
Richmond  Loco.  &  Mach.  Wka.,  Richmond, Va. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia,  Pa. 
Tvler  Tube  &  Pipe  Co  .  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co..  Cleveland.  O. 
Manning,  Maxwell  &  Moore,  New  York. 

BOOKS. 

American  Industrial  Pub.  Co..  Bridgeport,  Ct. 

Audel  &  Co..  New  York. 

Griffin  &  Winters,  Chicapo.  111. 

H.  C.  Baird  &  Co..  Philadelphia.  Pa. 

Montgomery,  Ward  &  Co.,  Chicago,  111. 

BORING  MACHINES. 

Manning.  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS. 

Q.  &  C.  Co..  Chicago,  111. 

BRAKE  SHOES. 

Raraapo  Iron  Works,  Hillburn,  N.  Y. 
The  Sargent  Co.,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
Paul  S.  Reeves.  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co.,  Moline.  111. 

CARS. 

T.  G.  Brill  Co.,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lima,  O. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo,  N.  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConwav  &  Torley  Co.,  Pittsburg,  Pa. 
National  Malleable  Castings  Co.,  Chicago,  111. 
Smillie  Coupler  &  Mfg.  Co.,  Newark,  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co..  Troy,  N.  Y. 

{Continued  on  page  bjj.) 


Williams,  White  &  Company, 

Moline,  III.,  U.  S.  A. 

i      t    ■■ 

Makers    of    Justice    Hammers,    Automatic    Coal 
^  Chutes  for  Coaling  locomotives.  Bulldozers,  Drop 

*  ^  Hammers,  Steam  Hammers,  Punches  and  Shears, 

^  Eyeboll  Machines,  Taper  Rolling  Machines. 

•   ■-»    ~»  -»• 


PHILADELPHIA,  PA. 


Labor-Saving  Tools  s„„PLs0"e 


.--.;  —  .^^ -.p ^amjp-il—    '      ■'  i  ; -TB^jy  -     Steam  Hummers, 


CRANES. 

Planers, 

Tf'l  '•  finders. 
Boring  and  Turning 

Mills, 
Driving  Wheel  Lathes, 
Vertical,  Horizontal  Drill 

I^resses, 

Tables. 


A.rlc  Lathes. 

CRANES. 


Cylinder  borluK  Machine. 


Injectors  for  Locomotives. 


Locomotive 

BOILER, 
Smoke  Stack, 
Tank  and  Sheet 

STEELS. 


Quality  Unsurpassed. 


Plates  up  to  118  inches  in  width 


SHOENBERGER  STEEL  CO. 


PITTSBURGH,  PA. 


WE   .  . 
MANUFACTURE 


STAY  BOLT  TAPS 


Adapted  to  Stand  the  Hard  Service  of  R.  R.  Repair  Shops. 


S.  W.  CARD  MANUFACTURING  CO.,  MANSFIELD,  MASS. 
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™ACME 

achinery  Co. 


CLEVELAND,  0. 


MANUFACTURERS  Of 
ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AND 
DOUBLE  AUTO- 
MATIC BOLT  CUT- 

MRS, cutting  from 
1*8  in.  to  6  in.  diam. 
ALSO  SrPARATE 

III  Mis  AM)  nil  s. 


HENRY  CAREY  BAIRD  &  CO. 

Un&ufltrlal  publishers,  JOoo ft scllc ra » 
ant>  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

XW  Our  New  »nil  lUvInd  Cfttelogtu  of  PriottoaJ  an. I  Sc!«nt1fle 
Conkii,  91  prtecs,  8vn.,  anil  our  otlmr  Calaii>jr u.  ■  run!  Clrculnn,  tha 
wbolt  oovfring  »<very  branch  uf  5c  leant  applltd  t<>  the  Aria,  tent 

free  and  free  of  }>i-«tAge  to  any  In  any  jut  of  thu   world   wh« 

Will  furnlaa  hli  feldrwa. 


HAWKINS' "AIDS'*  TO  ENGINEERS 

EXAHINATIONS,  with 
Question*  and  Answers. 

5^x7K.  leather,  gilt  edge,  $<8,  postpaid 

Send  for  Dosmiptlve  Catalogue  of  thli 
and  other  Engineers'  Books. 
Till   o.      \l   III    I       &    CO., 
63  Fifth  Avenue,  cor.  13th  Street,  X.  T. 


the  BETHLEHEM  IRON  CO. 

WORKS  AND  PRINCIPAL  OFFICE,  SOUTH  BETHLEHEM,  PA. 

Rails,  Billets,  muck  Bars, 

Forgings  of  all  descriptions,  either  solid 
or  hollow,  made  from  Fluid-Compressed, 
Hydraulic-Forged  Open  Hearth  Steel.*?*.** 

Plates  For  All  Purposes. 

New  York  Office :  J00  BROADWAY.         Philadelphia  Office :  421  CHESTNUT  ST. 
Chicaeo  Office :  MARQUETTE  BUILDING. 

RICHARD    DUDGEON,  24  and  26  Columbia  St.,  New  York. 

Maker  and  Patentee  of  /^5\  tyJacks  for  Pressing  on  Crank- 

-                         -m  -mr     j            .  .  mF/Xmi  Pins  or  Car-Wheels  made  to  order. 

Improved  HydraUllC  _ «_  — ,  \SeIW  «C5»  Communications  by   letter  wUJ 

^ES*  XL_  ^"fl*^                  **  receive  prompt  attention. 

JACKS, 


YOKE 


Punches,  Boiler  Tube  Expanders  and  Direct  Acting  Steam  Hammers. 


c«/c/icoas 


In  use  on  245  railroads  in  the  United  States  and  every 
railroad  in  Europe. 

Sent  on   10  days'  trial,  subject  to  approval. 

Guaranteed  for  one  year  against  repairs. 


BUYERS'  FINDING  LIST-  t  ontmued. 

CAR  DOOR  FASTENERS. 

National  Mi  ttings  Co.,  Chicago.  III. 

CAR  FORGINGS. 

Dt<  ktotl  Mfg.  Co.,  Scranion,  Pa, 

CARS,  FREIGHT. 

Allison  Mfg.  Co.,  Philadelphia,  l-a 
CAR  HEATING. 

William  C.  Kakifr.  K':W  York 

SafetyCar  Heating  &  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE 

N.  V.  Beltlni  N'ew  York. 

CAR  LIGHTING. 

SafetyCar  Heating  &  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Drake  &  Wl  and,  0. 

Standard  Pain!  Co.,  New  York. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Chicaro, 

111. 
M.  C.  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  kamapo.  N.  Y. 
Standard  Steel  Works.  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning.  Maxwell  A'  Moore,  New  York. 

CASTINGS,  STEEL. 

Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Sargent  Co..  Chicago,  111. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago,  111. 
CHANNELERS. 

Ingersoll-Sergeant  Drill  Co..  New  York. 

CHIME  WHISTLES. 

Crosby   Steam  Gage  &   Valve    Co.,  Boston, 

Mass. 
Star  Brass  Mfg.  Co.,  Boston,  Haw. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co.,  Philadelphia,  Pa. 

COMPRESSED  AIR  LOCOMOTIVES- 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

CONVEYORS. 

Link  Belt  Engineering  Co.,  Philadelphia.  Pa. 

CUTTLNG-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach.  Tool  Works,  Philadelphia.  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Wm.  Sellers  &  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia.  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston.  Mass. 

CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co  ,  Bridgeport.  Conn. 

CYLINDER    BORING    AND    FACING 
MACHINES. 

Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

DRILLING  MACHINES 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 
Manning.  Maxwell  &  Moore.  New  York. 
N  lies  Tool  Works  Co.,  Hamilton.  O. 

DROP  HAMMERS. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 
Westinghouse  Elec.  &  Mfg.  Co..  Pittsburg.  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia, Pa. 

FILES  AND  RASPS. 

Nicholson  File  Co..  Providence,  R.  I. 

FLANGES. 

Latrobe  Steel  Co  .  Philadelphia,  Pa. 
FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co..  Philadelphia.  Pa. 

FLEXIBLE  JOINT.— STEAM,  AIR  AND 
LIQUID. 

Moran  Flexible  Steam  Joint  Co.. Louisville, Ky. 

FLUES,  IRON. 

Tvler  Tube  &  Pipe  Co  .  Washington,  Pa. 

FORGES. 

The  Bradley  Co.,  Syracuse.  X   Y. 

FORGINGS. 

Bethlehem  Iron  Co..  So.  Bethlehem.  Pa. 
Brooks  Locomotive  Works.  Dunkirk.  X.  Y. 
Richmond  Loco.  A  Mch.  Wks.,  Richmond.  Ya. 

{Continued  on  page  6j^.> 
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GAGES. 

Crosby  Steam    Gage  &   Valve    Co.,  Boston. 
Mass. 

GEAR  CUTTERS. 

Gould  &  Eberhardt,  Newark,  N.  J. 

GRAPHITE. 

Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J 

HAMMERS. 

Bradlev  Co.,  The.  Syracuse,  N.  Y. 
Long  &  Allstatler  Co.,  Hamilton.  O. 
Williams,  White  &  Co..  Moline,  111 

HEADLIGHT  BUTTONS. 

W    W.  Pitts,  Hillsboro,  Texas. 

HEATING  SYSTEM,  FAN. 

Buffalo  Forge  *  It  i 

HOISTS,  PNEUMATIC 

Acme  Hoist  Co.,  Detroit,  Mich. 

Chicago  Pneumatic  Tool  C<> ,  Chicago,  111 

Pedrick  A  Aver  Co.,  Philadelphia,  Pa. 

HOLLOW  STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Palls,  O. 
HYDRAULIC  JACKS. 

Richard  Dudgeon,  Xew  York. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

R.  D.  Wood  &  Co  .  Philadelphia,  Pa. 

INJECTORS. 

Lunkenheimer  Co..  Cincinnati,  O. 

Nathan  Mfg.  Co.,  New  York. 

\Vm  Sellers  &  Co.,  Philadelphia.  Pa. 

INSULATING  PAPERS. 

Standard  Paint  Co  ,  New  York. 

JACKS. 

Watson  &  Stillman,  New  York. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O. 

JEWELRY. 

S   N.  Clarkson  &  Co.,  Chicago,  111. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago,  111 

LAGGINGS  FOR  LOCOMOTIVES. 

Carey  Mfg.  Co.,  Philip,  Lockland,  (). 
Keasbey  &  Mattison  Co  ,  Ambler,  Pa. 

LATHES. 

Bement,  Miles  &  Co.,  Philadelphia.  Pa 
Jones  &  Lamson  Machine  Co.,  Springfield,  Vl. 
Manning,  Maxwell  &  Moore,  New  YorK. 
Niles  Tool  Works  Co.,  Hamilton,  O. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works.  Dunkirk, ^N.  Y. 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Cooke  Loco.  &  Machine  Co..  Paterson,  N.  J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima,  O. 
Pittsburg  Locomotive  Works,  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Men.  Wkf..  Richmond, Ya, 
Rogers  Locomotive  Works.  Paterson,  N.  J. 
Schenectady  Loco.  Wks.,  Schenectady,  N.Y 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Lunkenheimer  Co.,  Cincinnati,  O. 
Nathan  Mfg.  Co.,  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd.,  Franklin,  Pa. 
Leonard  &  Ellis.  New  York. 
Signal  Oil  WTorks.  Franklin.  Pa. 

MACHINE  TOOLS. 

Newton  Machine  Tool  Co..  Philadelphia,  Pa. 
William  Sellers  &  Co..  Inc.,  Philadelphia,  Pa 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 
S.  J.  Meeker,  Newark,  N.  1. 
National  Malleable  Castings  Co.,  Chicago,  111 

METAL  POLISH. 

G.  W.  Hoffman.  Indianapolis,  Ind. 

METAL  SAWING  MACHINES. 
Q.  &  C.  Co.,  Chicago,  111. 

MILLING  MACHINES. 

Newton  Mch.  Tool  Works,  Philadelphia,  Pa. 

MILLS.  ADJUSTABLE' 

Pratt  &:  Whitney  Co.,  Hartford,  Conn. 

MINING  MACHINERY. 

Dickson  Mfc.  Co..  Scranton.  Pa. 

MODEL  LOCOMOTIVES. 

Olney,  G   H  ,  Brooklyn,  N.  Y. 

MOLDING  MACHINES. 

Tabor  Mfg.  Co..  New  York  City. 


(Continued  on  page  bss.) 


COSTS  as  well  as  BOLTS 

are  cut  by  our 

TURRET  HEAD  BOLT  CUTTERS 

The  adjustable  dies  are  practically  solid  when  in  use. 
Our  No.  3  Machine  has  7  sizes,  's  inch  to  J  inch  diameter. 
No.  4  has  9  sizes  '  1  to  I '  i  inches. 

No.  3  costs  $221  net,  f.o.b.  Hartford,  Ct. 
No.  4     "    $315    "      "  "  " 

Cuts  any  size   you  want  by  swinging  right  die   into  place,  no  time    lost  changing  dies. 
STAYBOLT  TAPS  AND  MASTER  CAR  BUILDERS  GAUGES. 

PRATT  &  WHITNEY  CO.,     -    Hartford,  Conn. 

CHICAGO.  42  So.  Clinton  St.        M  V\  YORK,  123  Liberty  St.        BOSTON,  281  Franklin  St. 

THE  STEEL  TIRED  WHEEL  GO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD    SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE    SOLICITED. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS . 

NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTWG-OFF  MACHINES 


Hand  or 
Power. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR    CATALOG. 

•    •    • 

THE   ARMSTRONG   MFG.   CO. 


No.  3  Machine. 


BRIDGEPORT,  CONN., 

104-1 16  Knowlton  St. 


NEW  YORK, 
139  Centre  St. 


J.  G.  BRILL  Company... 

Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT   in  Passenger   Car  Trucks  made 

IN  25  YEARS. 

Si  TAKES  .  . . 


Curves  Easier 
Than  Any  Truck 
Ever  Built. 

We  are   making  strong  assertions  in   regard  to  these   Trucks,  but   we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 
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THIS  IS  THE  BOOK. 


Pointers 


For    MACHINISTS   and 
ENGINEERS. 

By  Chas.  McSiiank,  Practical  Machinist;  J.  I\ 
FIine.  Member  Dlv.  8",  It.  of  L.  K.,  and  J.  G.  A 
Metkii,  M.  E.  Treating  upon  Air-Brake.  Break 
Downs.  Blows  and  rounds,  Kink  and  Valve  Motions. 
Locomotive  Valve  Setting.  Testing  Plant,  Indicator 
Practice,  Compound  Engines.  Injectors,  Lubrlca 
tors  etc.,  etc. 

342  Pages, 187  Illustrations.  6'-...  x  8.  Cloth,  $1.60. 


AGENTS  WANTED.  Bend  for  terms,  ao.ooosold 
in  six  months.  Will  be  sent  prepaid  to  any  address 
upon  receipt  of  price. 

GRIFFIN    &    WINTERS,     Publishers, 
171  La  Salle  Street,  CHICAGO. 


Hydraulic 

Riveters — Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
..d  Accumulators. 

Matthews'  F'«"e  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


50    YEARS' 
EXPERIENCE. 


TRADE    MARKS, 
DESIGNS, 
COPYRIGHTS    Ac. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  Invention  is 
probably  patentable.  Communications  Btrictly 
confldenMal.  Oldest  acency  for  securing  patents 
In  America.     We  have   a  Washington  office. 

Patents  taken  through  Munn  Jfc  Co.  receive 
special  notice  iu  the 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  largest  circulation  of 
any  scientific  journal,  weekly,  terms  $3.00  a  year; 
Sl.&Oslx  months.  Specimen  copies  and  Hand 
Book  on  Patents  sent  free.    Address 

MUNN    &    CO., 
361  Broadway.  New  York* 


H  Boiler  Inspector 

THAT  INSPECTS. 

oo  o  f>  b  o 

'ft;  6'  O  O  y 
&'.         f  c-  p  OJP 

Jb'o  o'',o  o'O  \ 

A  O  O  OV:0  O  \ 


When  a  solid  stay-bolt  breaks  it  keeps  still 
and  figures  on  an  explosion.  When  a  Falls 
Hollow  bolt  lets  go  it  does  this.  You  don't  find 
a  dozen  broken  at  once  —  gives  you  a  chance 
to  "  prevent "  rather  than   cure. 


WRITE   FOR    CIRCULAR. 


Falls  Hollow  Stay-Bolt  Co.,  Cuyahoga  Falls,  0. 


c 


AAA 


Improved  Pneumatic 

rack  Sanding 
"Apparatus 

For  Locomotives. 


HENRY  L.  LEACH,  176  HURON  AV.,  N.  CAMBRIDGE,  MASS. 


THE  NORWALK  IRON  WORKS  CO., 

South  Norwallt,  Conn. 

Makers  of   Air  and  Gas  Compressors 
For  All  Purposes. 


•END    FOR    CATALOG. 


no 


"pASILY  applied  in  six  hours 
change  of  sand  box  saddle. 

A  Little  Sand 

WHERE  you  want  it,  WHEN  you 

want   it  —  fills   the  bill.    The 

HOUSTON  dees  this. 

Let  us  tell  you  more  abcut  it.  Users  thoroughly 
protected,  no  law  suits. 

WESTERN  RAILWAY  EQUIPMENT  CO.,  St.  Louis,  Mo. 


/   r\  RAILROADS 
Cm.   -C  ARE  USING 

U  W  THIS  SANDER. 

Sands  front  and  back  drivers  from 
one  box,  through  '.-inch  pipes. 

JL 


Boston,  Mass 


slphi 
,  Ma 


Pa. 


BUYERS'  FINDING   LI  ST     Conlin  ucd. 

MUFFLER  POP  SAFETY  VALVES. 
Coale  Mufll'  r  St  Safety  Valve  Co..  Baltimore, 

Mil 

tv  Si'  ;i  in  i>  age  &  Valve  Co..  Boston,  MaBB. 

OIL  CUPS. 

Nathan  Mfg.  Co.,  New  York. 

OVER  CLOTHES. 

H.  s.  Peter*,  Dover,  N.  J. 
PACKING 

Boston  Belting  Co.,  Boston,  Mass. 

Gould  Packing  Co..  Kast  Cambridge.  Mass. 

N.  Y.  Belting  &  Packing  Co..  New  York. 

less  Rubber  .Mfg.  I  .,  ,  N.-w  York. 
U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

PATENTS. 

O.  Knight.  New  York. 

Munn  ,t  Co  .  New  York. 

Henry  P.  Noyee.  New  York 

George  P.  Whittlesey,  Washington,  D.  C. 

PATTERN  MAKERS  MACHINERY. 

Whitney,  Baxter  I).,  Wmchtndon,  Mags. 

PERFORATED  METAL. 

Il.trrington  &  King  Perforating  Co  ,  Chicago, 
111. 

PHOTOGRAPHS 

F.  Moore,  London,  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co.,  Philip,  Lockland,  O. 
Keasbey  &  Mattison  Co..  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders'  Sons,  Y'-nkers.  N,  Y. 

PIPE    THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Brideeport,  Conn. 
Bignall  &  KeelerMfg.  Co".,  Edwardsville,  111. 
D.  Saunders*  Sons,  Yonkers,  N.  Y. 

PISTON  RODS. 

Cambria  Iron  Co., 
B.  M.  Tones  &  Co., 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Niles  Tool  Works  Co.  Hamilton   I  I 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

PLATFORMS. 

Gould  CouplerCo..  Buffalo,  N.  Y. 

PNEUMATIC  TOOLS. 

Chicago  Pneumatic  Tool  Co..  Chicago.  111. 
U.  S.  Metallic  Packing  Co..  Philadelpnia. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co.,  Boston,  Mass. 

Coale  Muffler  &  Safetv  Valve  Co.,  Baltimore, 

Md. 
Crosby  Steam  Gage  &  Valve  Co.. Boston. Mass. 
Star  Brass  Mfg.  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

PUMPS,  STEAM. 

A.  S.  Cameron  Steam  Pump  Wks  .  Vew  York. 

PUNCHING    AND    SHEARING    MA- 
CHINERY. 

Long  &  Allstatter  Co  .  Hamilton,  O. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

RAILS,  STEEL. 

Bethlehem  Iron  Co.,  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

REAMERS. 

Cleveland  Twist  Drill  Co  ,  Cleveland.  O. 

ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co.,  New  \ork. 
Rand  Drill  Co.,  New  York. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York. 

RUBBER  HOSE. 

Boston  Belting  Co.,  Boston,  Mass- 
Peerless  Rubber  Mfg  Co..  New  Y'ork. 

SANDING  APPARATUS. 

Henrv  L.  Leach.  North  Cambridge,  Mass. 

Sherburne  &  Co..  Boston,  Mass. 

IT.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

SAVOGRAN. 

India  Alkali  Works.  Boston.  Mass. 

SCHOOLS. 

International  Correspondence  Schools,  ScTan- 

ton.  Pa. 
Purdue  University,  La  Fayette.  Ind. 

SHARERS. 

Bement,  Miles  &  Co..  Philadelphia.  Pa. 
Gould  &  Eberhardt,  Newark.  N.J. 
PTatt  &  Whitney  Co.,  Hartford,  Conn. 


(Contmufd  on  page  ojo.) 
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BUYERS'  FINDING  LIST— Continued. 
SLOTTERS. 

Dement,  Miles  &  Co.,  Philadelphia,  Pa. 

SOAP,  LAVA. 

Wm.  Waltke,  St.  Louis,  Mo. 
SPACING  TABLE. 

lx>n«  &  Allstatter  Co.,  Hamilton.  O. 
SPARK  ARRESTER  PLATE. 

Harrington  &  King  Perforating  Co.,  Chicago, 

111. 
Hendrick  Mfg.  Co.,  Carbondale.  Pa. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 

STAMPS,  STEEL. 

V.  A.  Sackmann,  Cleveland,  O. 
STAYBOLT  IRON. 

Falls  Hollow  Stavbolt  Co.,  Cuyahoga  Falls,  O 

B.  M.  Jones  &  Co.,  Boston,  Mass. 

STAYBOLT  TAPS. 

S.  W.  Card  Mfg.  Co.,  Mansfield,  Mass. 

STEAM  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 
Utica  Steam  Gage  Co.,  Utica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co.,  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
Carbon  Steel  Co.,  Pittsburg,  Pa. 
B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son,  New  York). 
Latrobe  Steel  Co.,  Latrobe,  Pa. 
Shoenberger  Steel  Co.,  Pittsburg,  Pa. 

STEEL  TIRED  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia,  Pa. 
Steel  Tired  Wheel  Co.,  New  York. 

STEEL  TIRES. 

Latrobe  Steel  Works,  Latrobe,  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works,  Philadelphia.  Pa. 

STREET  RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 

TAPS  AND  DIES. 

S.  W.  Card  Mfg.  Co.,  Mansfield  Mass. 

TIE  PLATES. 

Q.  &  C.  Co.,  Chicago,  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co..  Chicago,  111. 

TRUCK  FRAMES,  STEEL. 

Fox  Solid  Pressed  Steel  Co.,  Chicago,  111. 

TRUCKS. 

J.  G.  brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iron  Co.,  Cleveland,  O 

TURRET  LATHES. 

Jones  &  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O 
Morse  Twist  Drill  &  Mch.  Co.,  New  Bedford, 
Mass. 

VALVES. 

Glenn  Yalve  Mfg.  Co.,  Chicago,  111. 

{enkins  Bros..  New  York.  • 

.unkenheimer  Co.,  Cincinnati,  O. 

VALVES,  REDUCING. 

Mason  Regulator  Co..  Boston,  Mass. 
Ross  Yalve  Co.,  Troy,  N   Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

VESTIBULES. 

Gould  Coupler  Co..  Buffalo.  N   Y. 
McConwav  &  Torley  Co..  Pittsburg,  Pa. 

VISES. 

Bignall  &  Keeler  Mfg.  Co..  Edwardsville,  111 

WATCHES. 

S   N.  Clarkson  &  Co.,  Chicago.  111. 

WATER  HOSE. 

N.  Y.  Belting  and  Packing  Co..  New  York. 
Peerless  Rubber  Mfg.  Co.,  New  York. 
Boston  Beltirg  Co.,  Boston,  Ma-s. 

WELDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton  O. 

WHEEL  PRESSES. 

Manning.  Maxwell  &  Moore,  New  York. 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian,  Mich. 

WOOD  WORKING  MACHINERY. 

Baxter  D.  Whitney,  \\incnendon,  Mass. 


ESTABLISHED   1884. 


S.  N.  Clarkson 

&  Co., 

WHOLESALE 
JEWELERS, 

103  State  St., 
Chicago,  111. 


Send  for  our  new 
1897,  68-page 
Illustrated 
Catalogue. 


Goods  sold  at  Wholesale  Prices. 

Goods  sent  C.  0.  D.  to  any  part  of  the  U.  S. 
with  the  privilege  of  examination. 


THIS  CUT  SHOWS  OUR 

Duplex  (Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 
sizes. 

SEND  FOR  CATALOGUE. 

Crand  DRILL  CO.  1 

100  Broadway,  New  York. 
1328  Monadnock  Block,  Chicago. 


Duplex  d 


lass  Belt  or 

G    Steam  Driven.  C 

9 


J  COMPRESSORS 


3 


Keasby  &  Mattison,  Ambler,  Pa. 

H.iskins  Wood  Vulcanizing  Co.,  Alex- 
andria, Va. 

Atlantic  Mining  Co.,  Houghton,  Mich. 

Babcock,  Lary  &  Co.,  West  Winstead, 
Conn. 

W.  J.  Clark,  Neihart,  Mont. 

Cooper,  Hewitt  &  Co.,  Sparta,  N.J. 

Consolidated  Coal  Co.,  Eckhart,  Md. 

Geo.  A.  Cornelson,  Orangeburg,  S.C. 


ft  For  Machine  Shops  and  for  Pumping 
3        by  the  Pohle  Air  Lift  System. 
fr    ROCK  DRILLS.      -      CHANNELERS. 
fl  COAL   CUTTERS. 


i 


J 


The  INGERSOLL-SERGEANT 
DRILL  CO., „ 

Havemeyer  Building,  NEW  YORK. 


BOUND 
VOLUMES. 

OF 

Eocomottoe  Engineering 

are  scarce — haven't  a  single  volume  of  J896 
left — no  back  numbers  either.  We  have  a 
very  few  of  1894 — not  over  a  dozen.  These 
have  the  famous  chart  of  the  Engine  999. 
Charts  alone  sold  for  50  cents.  $1  buys  a 
volume  while  they  last. 

AAA 

Mm  Sinclair  Company, 

256  BROADWAY, 
NEW  YORK. 


Bradley 

Power  Hammer 


SEND  FOR 
CIRCULARS. 


Made  In  Helve.  Upright  Helve  and  Uptight  Strap  Styles.     15  to  500  lb.  Heads. 

THE  BRADLEY  COMPANY,  SYRACUSE,  N.Y. 
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THE  STANDARD  STEEL  WORKS, 

PHILADELPHIA. 

TIRES 

Wrought   Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

REPRESENTATIVES. 

CHICAGO  OFFICE  :  1217  Monadnock  Building. 

ST.  LOUS  :  C.  A.  THOMSON,  613  V.nli  fourth  Street. 

BOSTON:  W.  E.  CLARK,  8  Oliver  Street. 


INiELVV       OIM  drilling  machine. 


MULTIPLE 

DRILLING 

MACHINES. 


Newton  Machine  Tool  Works, 


PHILADELPHIA. 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping  Cars 
over  the  New  York  Central  j&  Hudson  River,  Lake  Shore  & 
Michigan  Southern,  Michigan  Central  and  "Big  Four" 
R      R'ds. 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb  trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  t.me-tables  and  reservation  of  berths  applv  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Boston,  Mass. 

TA  YLOR,oSeSTAYBOLT  IRON 

Axles,  Piston  Rods,  Crunk  Pins  and   l?orgings  of  all 
Descriptions,  used  by  Lending  Railroads. 


R.MUSHET'S 


SPECIAL  and 
TITANIC 


STEELS 


SOLE    REPRESENTATIVES   IN    THE    UNITED    STATES, 

B.    M.    JONES    &    CO., 

BOSTON,  11  and  13  Oliver  Street.      New  York.  143  Liberty  Street. 


A,  Chipman,  Treat. 


OOXJIiD'S 

team  and  Water  Packing 


The  Original  Ring  Packing. 

In  ordering  give  k\  a.t  diameter  of  Stuffing 

Box  and  Valve  Stem. 

None  genuine  without  this  Trade  Mark. 

THE  GOULD  PACKING  CO., 

EAST    CAMBRIDGE,    MASS 


OCTAVIUS  KNIGHT, 

Patent  Expert, 

37  LIBERTY  ST.,    NEW  YORK. 

Fortv  Years'  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


LATROBE  STEEL  CO., 


1 


MANLFACTLRER5 


R 


OF 


E 


S 


FOR 

LOCOMOTIVE 
and  CAR  WHEELS. 

WORKS.   LATROBE,   PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

MAM   FA'  1  DBXD    AT 

WORKS,    MELROSE    PARK,    ILL. 


Main  Office.   1200  Glrard  Building,  Philadelphia. 
Branch    I  9)'\S ?)c!.n'r  Building._C'hleago. 


I  Iflii  t-s 


»JS,dw 

•    I  Unio 


all  Street.  New  York. 
Ion  Trust  Building,  St.  Louis. 


The  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   Works, 

Foot  of  East  Twenty-third  Street, 

tend  for  Illustrated  Catalogue.         NEW  YORK. 

THE  PILGRIM. -HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  six 
cents  in  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent,  Chicago,  Milwaukee 
&  St.  Paul  Railway,  Old  Colony  Building. 
Chicago,  111. 
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The  New 


•••= 


Nathan  Mfg.  Co., 

92-94   Liberty   Street,  New   York. 

Western  Office : 
ovckflbw  J47-J49  Van  Buren  St.,  Chicago. 

Makers  of 

A  *» 


"Nathan"' 


and  Monitor  Injectors  for  Locomotives. 

"Nathan's"  Sight  Feed  Lubricators  for  Locomotive  Cylinders 

and  Air  Brakes.     Steam  Fire  Extinguishers  for   switching  and 

yard  engines.       Boiler   Washers,   Rod   and 

Guide  Oil  Cups,  etc.        Send  fof  Catalogue> 


Guide  Oil  Cups,  etc. 


=•• 


B 


LOCK  AND 

INTERLOCKING  SIGNALS, 

By  W.  H.  ELLIOTT, 

Sig.  Engr.  C,  M.  &  St.  P.  R.  R. 


These   important   safeguards  of   modern    railroading   are   folly  described 
and  illustrated  in  this  200-page  book,  6x9  inches.     Tells  what  they  do ; 
how  and  why  they  do  it.     Bound  in  handsome,  flexible  leather;  price,  $3. 
LOCOMOTIVE  ENGINEERING,  256  Broadway,  New  York. 


BOOK    FREE. 

AMERICAN  INDUSTRIAL  PUBLISHING  CO., 

Pub  I  labor,  of  Scientific  Books, 

Box  33,  Bridgeport,  Conn. 


TAKE  A  LAKE  TOUR  TO  ISLAND 
OF  COOL  BREEZES. 

Go  to  Mackinac  Island,  Mich.,  via  the 
Coast  Line.  The  D.  &  C.  new  steel  pas- 
senger steamers  leave  Toledo,  Mondays 
and  Saturdays,  10.30  A.  M.,  and  Tues- 
days and  Thursdays,  4.30  P.  M.  From 
Detroit,  Mondays  and  Saturdays,  11.00 
P.  M.,  Wednesdays  and  Fridays,  9.30 
A.  M.  Send  2  cents  for  illustrated  pam- 
phlet.    Address 


A.  A.  SCHANTZ,  a.  p.  A. 


DETROIT,  MICH. 


yy 


"Dig  Tour 

THREE    CREAT    TRAINS. 
"KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  LOUIS.  INDIANAPOLIS,  CLEVELAND,  CINCINNATI, 
NEW  YORK  and  BOSTON. 

" SOUTHWESTERN  LIMITED" 

BETWEEN 

CINCINNATI,  COLUMBUS,  CLEVELAND, 
NEW  YORK  and  BOSTON. 

"WHITE  CITY  SPECIAL" 

BETWEEN 

CINCINNATI,  INDIANAPOLIS  and  CHICAGO 


E.  O.  McCormick, 

Pass.  Traffic  MffT 


D.  B.  Martin, 
en.  Pass.  &■  Tkt.  Agt. 


Eii 
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coptflve  literature 


Star  Brass  Manufacturing  Company 


CHAS.  W.  SHERBURNE,  President 


;  ....  Manufacturers  of  ...  .  i 

I    "  Non-corrosive  "  Locomotive  Duplex  and  Air  Brake  Inspector's  Gages,    j 

I  Single  Bell  Chime  Whistles.  j 

Star  Improved  Locomotive  Pop  Valves.     Muffled  or  Plain. 

The  Star  Steam  Gages  are  the  only  Non-corrosive   Gages   made,    also   the   only   Gages   fitted   with    our 
Patent  Corrugated  Seamless  Drawn  Spring  Tube,  which   for  its  non-setting  qualities  is  unequaled. 


31  to  39  LANCASTER  STREET,  BOSTON,  MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 


Fur  sanding  the  track  instantly  when  brake  is  applied,  and  by 
sand  blast  in  starting  or  hand  blast  only. 

SHERBURNE    &    CO.. 

No.  S3    OLIVER    STREET.  BOSTON,    MASS. 


LOCOMOTIVE    ENGINEERING. 
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BOOK  DEPARTMENT. 

Cash  must  accompany  order.    No  books  sent  C.  0.  D.    Give  name  oj  book  and  author,  and i  furni  h  ««j  '  77u  list 

below  is  especially  recommended  for  mechanical  readers.   All  books  sent  by  mail  free  for price  named,  unl,  Med. 

Address  Locomotive  Engineering,  256  Broadway.  New  York. 

IIiivikII'.  Engineer's  l'oiki-1-Bnok.  lHitt. 
Probably  the  beet  authority  In  engineering  mat- 
ters.   Rules  for  almost  everything 8S.0O 


The  ruiii- 

83  4x6>^-inch 
.50f. 


A  Catechism  of  the  Steam  KnKlno.   John 

Boiirni'.  1NHI1.  <>ii"  of  the  vi-ry  best  beginners 
books  «.n  the  steam  engine  that  has  ever  Been 
■written.    Question  and  answer  stylo  »-»."" 

Alr-ISruke  Catuchiim,  Conger.  1895.  This 
IS  Conor's  "Air-Brake  ami  Signal  Instructions" 
rewritten  anil  Improved,  containing  the  air-brake 
and  signal  Instructions  approved  by  the  Master 
Car  Builders'  and  Master  Mechanics'  Associations  ; 
also  the  standard  list  of  questions  for  air-brake 
Instruction.  This  is  the  latest  and  best  book  on 
air  brakes.    Issued  November  1, 1895.    Price.  .^Sc. 

Alr-Urak..  Practice.  Phelan,  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket »1-00 

Alexander's  Ready  Reference.  Alexander. 
ISM.  A  first-class  work.  Tells  what  to  do  In  al- 
most any  kind  of  breakdown  on  the  road  ....»»•»" 

A  Library  of  Steam  Engineering.  Feh- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
♦nd  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
bat  in  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    800  6J4  x  S^-incb  pages » •>•«" 

A  Treatise  on  Steam  Boilers,  their 
•  t.  •  ■■  •■  Hi,  Construction  and  Kcoiioininl 
Working.  Robert  Wilson.  1889.  A  standard 
tCnglish  -work,  with  additions  giving  American 
practice  by  .7.  T.  Flather.  A  thoroughly  Practical 
book.    437  4H  x7-in.  pages;  108  illustrations. $<S.5» 

Block  and  Interlocking  Signals.  Elliott. 
1896.  .Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main- 
tenance.    The   best  book  published  on   signals. 

m  pages,  6"  x  9'.    Leather  binding SJ.ou 

Boiler  Making  for  Boiler  Makers.  W.  H. 
trord  1888  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.    233  4xh^-inch   pages: 

134  illustrations "  ' 

Ways  and  Means.  For  metal  workers,  model 
makers  watch  and  tool  makers,  jewelers,  drafts 
men  etc  This  book  is  written  by  our  correspond 
Sit  AH  Cleaves,  and  in  it  will  be  found  illustra 
lions  and  descriptions  of  many  approved  device, 
which  are  used  m  watch  factories  and  other  shops  j^test  book  out. 
to  facilitate  tool  making  and  other  manufacturing    an8wer3  about  locomotives  and  air  brakes.     Fulh 

o.erations.     Very  many  things  will  be  found  in  it    ,Uu8trated »^-0" 

of  great  valaf  to  every, machinist,  to^maker  ana       bocomotlveEngine_Runn,ng  ttnd  Man- 

agement.  Illustrated.  Sinclair.  1893.  Kn 
larged.  Best  work  on  running  and  care  of  locomo 
tives     Plain  facts  plainly  stated.    416  4Mx  iM-nel 

pages •       »*•"" 

Locomotive  Mechanism  anil  Engineer- 
ing.   Reagan.    1894.    By  a  practical  loeomotn. 

engineer.    Up  to  date.    A  good  book »-«."' 

Locomotive  Running  Repairs.  Hitch 
cock  1892  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4x5J4-inchpages 5«c. 

Machine  Shop  Arithmetic.  ^Colvin  & 
Cheney  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
fisrure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  whloh  every  mechanic 

ought  to  understand """• 

Practice  and  Theory  of  the  Injector. 
Kneass.  1894.  The  only  complete  work  on  the  In- 
jector yet  published.  All  about  all  kinds  of  Inject 
ors.    132  5*4  x  9  inch  pages 


paces;  804  11  u 

Pai 
17-1  Illustrations 


K.i.fcii.. -■■>.  ii      Oroide, Time  and  Pocket- 

Book.    Klnne.    1892.   Hulesof  procedure  In  B  I ■•    -  I 
down,  for  handling  air,  etc.    I  ontalns  a  time  book. 
Good  for  three  years.    Bound  for  pocket  —  8)1.00 

Knglnemen's  Poeket  Companion.  Booth, 

1895.    Contains  pages  arranged  for  time-keeping. 

Has  Traveling  Kngi rs'  Kxninlnation  fur  Engine- 

men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  ""j1'1':: 
men ' 

revolution  of  the  Air  Brake.  Symiesl  \edt. 
1895.  A  brief  but  comprehensive  history  "f  He-  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  cone,  pti< m  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  of 
the  present  day *'  •"" 

Simple    Lessons    In     Drawing,     for     the 
Shop.    Reynolds.    1893.    Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments 
ments  of  drawing  In  the  best  form     D 
pages 

Heat  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heal  and  one  which  no  one  who  de- 
Sires  to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  591  5x;H- 
Inch  pages;  125  illustrations 9t.1i> 

How  to  Save  Money  in  Rullrooo  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hummer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-ln.  pages. ..«Sc. 

Indicator   Practice    and    Steam   Engine 

Economy.    F.  F.  Hemenway.    1890.    Thoroughly 

practical  and  useful.    Gives  much  information  on 

the  action  of  steam  in  the  steam  cylinder  and  in     _ 

lauguage  which  anybody  can  understand  who  will     tiong  are  eiv 

try.    184  5x7^-ineh  pages;  44  illustrations.. »-«.""     pages ;  212  ill 

Key    to    Steam     Engineering.    Williams. 
1892      More  especially  for  stationary  engines,  but 
good    Information    for   anyone.      Boiler,  engine, 
combustion,    evaporation,    etc,   explained 
common-sense  way 

Link  and  Valve  Motions.  W.  S.  Auchin- 
closs  1891.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newly  revised.  138  8M«H-i"ch  pages;  52illusira 
tions *■*•" 

Locomotive  Catechism.     Grimshaw.     189» 
Contains  1,300   questions   an. 


ters.    Rules  for  almost  everything . 

slide  Valve  Dears,    l     '.   n   .         18 
lDi    i. in  no matbematlct     Hal  esth 
plain  as  words  oan  do  it.    185  r>*^,irl<;h 

,,:    I        78  Illustrations ■*.»" 

The  Elements  of  Machine   Design.    W 

C.  T/n  ■■'"      i  hi    Itai  d  u  I         around  J 

machine  design,    contain-  con 

but  most  of  Its  mattei  Is  useful  to  one  not  under 

"trtf."^    Machinery.      458  4M>aSB"eb 

stratlons ..>*•"« 


si.  am  Engine.    291  4Hi6^-lnch  pages; 
•  i->" 


The      Mechanlcol      Engineer's      Pocket 

Book.  Kent.  1895.  A  reference  book  of  rules, 
tables,  data  and  formula)  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  In  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  Pr-™'m* 


author. 


V.. oo 


In 
,50c. 


The  Modern  Machinist.  Ushef.  1885  A 
practical  treatise  on  modern  machine  shop  meth 
ods.  Illustrated  by  257  engravings  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  Is  one  that  ever,  me- 
chanic should  have.    822  4« x 7«-in.  pages ..**■  »0 

The    Sieam    Engine.     Geo.  C.  V.  Holmes. 
1895     An  excellent    English  treatise  on  the  con- 
struction of  the  steam  engine.    Rules  for  propor- 
'  en  in  algebraic  signs.    528  4J4X6M  Im  a 
pages ;  212  illustrations .»«•"" 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know iac- 

Appleton's  Cyclopedia  ol  Applied  Me- 
chanics. Two  volumes.  Sheep  binding.  Gives 
a  brief,  plain  illustrated  description  of  all  kinds  ot 
machinery  used  for  any  purpose  A  dictionary  of 
machinery.  An  education  in  itself.  The  two 
volumes »i».ou 


158  4^x7dnch  pages;  126 illustrations. 


draftsman 
Trice 

Catechism  of  the  Locomotive.  Forney. 
.890  Enlarged.  Illustrated.  50.000  sold.  ,  Every 
aeginner  wants  it.  and  every  locomotive  engineman 
jught  to  have  it.    800  5%  x  8-inch  pages        ..»  J.»« 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
aingcool Si.oo 

Compound  Locomotives.  Wood.  1894.  En- 
larged Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotive8(in 
use.. 


Modern  Mechanism,  a  supplementary  volume 
to  above  and  bringing  the  mechanical  information 
right  up  to  date.    Complete  in  itself,  can  gnvrirt 

thVe?e\rh0reeToo'ks'snb'uld'DeVn  e'very'libYary  and 
reading  room. 


,|3.00 


BSModern  Examinations  of  Steam  En- 
gineers. W.  11  Wakeman.  1896.  This  is  a  prac- 
tical book  by  a  practical  engineer,  who  writes  for 
the  men  in  the  ranks  not  over  their  heads.  No 
can  fail  to  receive  considerable  instruction 


It  contains 
....  9-4.00 


Compressed  Air;  Proctlcal  Information 
Upon  Air  Compression  and  the  Trans- 
mission  and  Application   of  Compressed 

<Vlr.  Frank  Richards.  1895.  About  the  only  hook 
.n  print  that  supplies  the  inform  .Hon  on  this  lm 
portant  subject  that  so  manv  are  in  search  of.  A 
practical  book  without  mathematical  ornaments 
Bon.  195  5x7H-inoh  pages  25  illustrations  and 
llagrams,  with  many  useful  t  ables a  i  »u 


one  ... 

from  it  on  many  important  points. 

270  pages,  5!4  x  8  inches 

Standard    Form    of    Progressive    Ques- 
tions   and    answers    on    the    Air    Brake. 

This  is  the  form  adopted  by  the  Association  of 
Railroad  Air-Brake  Men  at  the  Boston  convention, 
and  is  us-d  in  making  their  examinations.  Any 
one  who  wants  to  be  posted  on  the  latest  a  r-brake 
examination,  wants  one  of  these  books.  80  page* 
6x9  inches. 


.■45c. 


Si. SO 


Discipline  Without  Suspension.  Brown. 
1886.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator ;  full  data »"«• 

Diseases  of  the  Air-Brake  System, 
■vnnestvedt  1894.  Tells  how  to  find  and  repair 
c^veTdef^ttha?the  air-brake  system  is  liable  Jo 

have u 

Elementary  Manual  on  Steam  and  the 
Steam  Engine.  Andrew  Jamison.  Intended 
especially  for  beginners  in  the  science  of  steam 
engineering.  Contains  problems  to  be  worked  out 
by  the  student,  and  is  alielpful  book.  i>2  4J4X  i  i 
Inch  pages  ;  numerous  illustrations ''' 

Elementary    Treatise     on     Mechanics. 

William  G.  Peck.    A  good  book  on  the  theory  of 
mechanics.    Designed  especially  for  students   in 
schools,  but  useful  to  others,  especially  those  Who 
have  some  knowledge  of  mathematics,  -x 
iucii  pa;;es;  K 8  illustration 


Practical  Management  of  Engines  and 
Boilers.  \v  Barnet  Le  Van.  This  aims  to  assist 
engineers  and  firemen  in  their  work  by  giving 
them  practical  information  on  the  correct  prin- 
ciples involved.  It  is  plainly  written  illustrated 
where  necessary  and  is  nicely  bound  in  leather. 
266  pages,  4'.i  x0ki »».»" 

Modern  Locomotive  Construction.  UlUB 
irated.  Meyer.  1892.  Tells  how  to  design,  ngure 
out  and  make  every  part 


and  those  in  chare' 

and  elaborate.    6^8  9  x  14-mch  pa 


The   World's  Railway.    Major  Pacgborn. 
Tie-  handsomest  book  ever  publi-bed  and  only  a 

I  000  of  them.  It  tells  the  whole  history  of  the 
railroad  from  the  first  steam  motor  up  to  the 
massive  engines  of  today.  Illustrated  in  colors 
and  finely  bound  in  leather     164  reeding  pages. 

II  xl4  inches.    Cost  printers  over  S16  each 
for  §7. so ;  yon  pay  expressage. 


Scut 


if  a  locomotive.    A  work 


Proceedings  of  fourth  Annual  Conven- 
tion, Association  of  Railroad  Air-Brake 
Men.  1S97.  This  was  the  last  meeting  of  this 
association  at  Nashville.  Tenn..  and  '-ontains  the 
latest  information  on  the  air  brake.  I 


^fUr?ferencr,e7pecia^  valuable  to  draughtsmen      M™™™^™^^^.-'^*™™ 
andrepair».$ Large     tnat^canno i^oe^     Blnbossed  p;iper  cover.  S 


pages 
leather.. 


7-"»c. 


Progressive   Examinations  of  Locomo-  —       ■         _. 

tlve    Fnelneers   and    Firemen.     Hill.     1893  Binders    for    Locomotive    Engineering. 

Three  hundred Tques""n "  and  answers  to  them,  ol  These  are  the  handiest  and  most  substantial  bind- 

SSisss^  BEgfifi^ESsiS 

,.'%l.So     6-inch  pages 


a,  4  1      to  puncil    oi    smut:?    i"   i"..^.        '••••-    r~»     -  .    . 

.50c      stamped  in  gold  on  cover      ..*«.uO,  post-paid. 
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CIkA/mU  muffler  Pop 
-  V  v<*  I  v  Safety  Ualoe 


Is  the  pioneer  and  is  the  best. 


it 
* 
it 
it 
it 
it 
it 
it 
It 
it 
it 


The  Coale  Muffler  Pop  Safety  Valve  ... 

Is  the  standard  on  leadLig  railroads  and  power  plants  in  th« 
United  States.  Specify  our  valves  on  your  new  locomotive* 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and   Safety  Valve  Company, 

Charles  &  Lexington  Sts.,  Baltimore.  Md. 


Adjective: 
Objective: 
Promotive: 
Instructive: 


Simple,  powerful, 
accurate,  economical. 


Peerless  Duplex 
Pipe  Threading: 
Machinery. 

The  Bignall  & 
Keeler  Mfg.  Co., 
Box  "L," 
Edwardsvllle,  III. 


Catalogue  No.  13. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads:  Louisville. 
New  Albany  and  Chicago;  Michigan  Central  bet 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis: 
Peoria.  Decatur  &  EvausvLle;  Indiana.  Decatur  A 
Western;  N.  Y.,  P.  A  O.  Div..  Erie;  Davton  &  Union 
Findlay,  Ft.  Wayne  Jfc  Western;  New  York.  Chicagi 
A  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City: 
Balto  <fc  Ohio,  west  of  Pittsburgand  Benwood  ami 
between  Pittsburg  and  Wheeling;  also  betwet-i 
Indianapolis  and  Washington,  D.  C.  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O 
Southwestern;  Cleveland  Terminal  and  Valley: 
I'ittsi'iirg  &  Western;  Columbus.  Hocking  Valle> 
&  Toledo,  Cleveland.  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  in  the  C.  H  &  D.  Ky.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St  Louis. 

Stow  Flexible  Shaft  a 

FREDERIC  SCHOFF, 

Proprietor,     ^ 
26th  &  Callowhill  Sts., 
PHILADELPHIA,  PA. 
Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES, 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


ffi  STJGGESTIOH. 

When  you  want   something  reli- 
able 

Ask  for  the  "Utica"  Gauge. 


IIU'A     STEAM    GAl'GE    CO., 

70-72  FAYETTE  ST.,  UTICA,  N.  Y. 


OFFICES: 

66  Broadway, 

NEW  YORK 
94  J    The  Rookery. 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


WORKS: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 
Cast  Steel, 

ANDERSON,  IND. 


tfhjT'   ' '    .    '  j 


GOII.D    SPRING     BllFFER     BLOCKS  AND 
GOl'LD    FREIGHT-CAR    COUPLER 


CLEVELAND.     O. 
A.  w.  lOHMSION,  General  Superintendent. B.  F.  HORMR,  General  Passenger  Agent.. 


THE  SAR 

OLD  COLONY  BLDu 


CASTINGS 


COMPANY 


CHICAGO  ILL 

ST.  LOU  IS, 

CINCINNATI. 

SAN  FRANCISCO 
ST. PAUL, 
TACOMA, 

PORTLAND. 

RAKE 


Beveled  Packing  Ring 

Simple,       Self-Supporting, 


Durable, 


Standard. 


American  Balance  Slide  Valve  Co. 

San  Francisco,  CaL        or        Jersey  Shore.  IV 
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THE! 


ALLISON   MFC.  CO., 

MANUFACTURERS  OF 

FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


PHILADELPHIA,    PA. 

Lunkenheimer's  Locomotive  Single 
Bell  Chime  Whistles-— 

Are  unequaled  for  design,  durability  and  tone,  and 
will  be  found  superior  to  any  other  make.  Satisfaction 
guaranteed.  Our  superior  facilities  for  furnishing  special 
work  in  strict  conformity  to  drawings  and  specifications 
are  unsurpassed,  and  we  solicit  an  opportunity  to  quote 
bottom  prices  on  quality  work,  and  can  guarantee  entire 
satisfaction.  Write  for  catalogue  and  prices  on  Valves, 
Whistles,  Injectors,  Gauge  Cocks,  Oil  Cups,  etc. 

THE  LUNKENHEIMER  CO., 

CINCINNATI,  O. 

26  Cortlandt  St.,  New  York     -     -      -     Branches    -    -     -      35  Gt.  Dover  St.,  London,  S.  E. 


GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Bn«ine9   Coach   ami    Oar    oil*, 

■  in-  Standard  i.'ii.riuiinc  on* 

<>l    Aimrlia* 

safety,  RI'Kkij  and  KOQVOaTY «ra tbe moltooC 
tfaeusoof  Qal<  oaOU       i  rhi»w 

ZERO.    TheM  <»ik  'i"  not  free#  wither, 

Willi'     ' 

I    an  entire  1 1 
I  boxes,  except  wLcu  these  are  cuuned  by  me- 
Bbanlcal  defects. 

doptlonof  Oalei  a  <">lls  ai  standard  railwaying 
sricanirt  by  a  large  majority  <»r  tbe  leading  rail* 
UiIh  country  u  an  a*  Idence  of  their  superiority,  whil* 
the  facl  thai  tbi       ■  ■   i 

oM'-fi  them  ni'.i  f;  thai  o,  la  an  evldi  ' 

their  uniformity  from  year  t-»  year  and  year  In  and  oat. 

,  '  nii  are  In  ■  npon  three  contlnu- 

ous  lines  from  Boston  and  "lew  rora  to  toe  PecuV 

id  upon  one  continuous  line  from  '  ne  '  i'y  or 

York,  thus  demonstrating  their  adapt*. 

blllty  to  all  temperatur<    and  climates.    Being  entirely 

tree  from  sum,  these  oils  are  Dot  affected  by  dust  and 

other  oils  arc  m  «««„.« 

P7e  also  furnish  our  customers  StPLEY'R  PERFEC- 
riON  VALVKOIL.  which  laalao  used  exclusively  upon 
a  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Charles  Miller,  President, 
Obkuoo  Braxch  Office,                  Franklin,  Pa, 
rhocDlx  Building,  138  Jaclmon  SU 

THE  NEW  ENGLAND  RAILROAD   COMPANY. 


TAKE  THE 

Air    Line   Limited   Train 

WHEN  YOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  1  p.  m.,  due  opposite  city  6  m. 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK. 

Gen'l  Pass'r  Agent. 


The   Pond    Machine   Tool   Co.,   Plainfield,   N.   J. 


90-inch  Wheel  Press. 


Ill  &  113  Liberty  St.,  Mew  York. 


Manning,  Maxwell  &  Moore,  Sole  Agents, 


60  South  Canal  St.,  Chicago,  Ills. 


424  Telephone  Building,  Pittsburg,  Pa. 
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.     F  ♦        RAILWAY        (J 
♦   /?  •  EQUIPMENT  J 

Air  Brake,  Steam,  Water  and  Gas 

HOSE. 

PACKINGS,     -    -    -     GASKETS. 

MANUFACTURED   BY 


BOSTON : 

256  Devonshire  Street. 


CHICAGO : 

109  Madison  Street. 


NEW  YORK: 

100    Reade  Street 


JAMES    BENNETT    FORSYTH,  Mfg.  Agt.  and  Gen.  Mgr. 


SAN  rRANCISCO: 
24  Fremont  St. 


Ramapo  Wheel  and 
Foundry  Co. 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND   CAR   CASTINGS. 
C0NGD0N   BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 


GENERAL  FOUNDRY    BUSINESS- 


Office   and    Works:    RAMAPO,    N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and)  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIQHT. 


A.  W.  Soper,  Pres.  Robt.  Andrews,  Vice-Pres.  C.  H.  Howard,  Sec  W.  R.  Thomas,  Treas.  R.  M.  Dixon,  EngiaM* 

The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMSo — By  hot  water  circulation  and  direct  steam  with  regulating  devices, 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplei 
of  Westinghouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM.— The   celebrated    Pintsch  compressed  oil   gas  method.      In  use  on  ovd 
rO,000   cars   in  Europe   and    America.      Adopted    by    the    U.    S.    Lighthouse    Board   fa* 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes. 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


3  EDUCATORS: 


The  Engine  Chart  "  999,"  The  Car  Chart, 
and  the  Colored  Air  Brake  Chart. 


FOR  50  Cts. 
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IN 


•  •- 


u 
■< 

c 


a 


TERESTING 
STRICTIVE 
FORMATION 


-•  • 


Che  fourth  Annual 
Report  of  the  Rail- 
road  flir  Brake  men's 
Convention. 


SSti'fc'* 


CONTAINS  the  latest  ideas  of  the 
best    Air  Brake    men  in  the 
country.  Better  than  ever. 
50c.  for  Embossed  Paper  Cover. 
75c.  for  Leather. 

Locomotive  Engineering, 

256  Broadway,  NEW  YORK. 


:  .    <    "  ■'•   >  ■  t   1   I   J    I   «    ■   r.  I   t  "«  >   1    ii   t  ■*  -t   «    '   »  )   »  '   •  )    »  1  1 ■  '•      Mtj 


AT  THE  CONVENTION 


the  Committee  on  Steam,  Air  and 
Electric  Motors  gave  a  list  of  fifty 
operations  i"  which  the  use  of  com- 
pressed air  saved  from  25  to  50  per 
over  former  methods.  AIR  HOSE 
13  ONE  OF  OUR  SPECIALTIES;  WE 
MAKE  IT  IN  EVERY  SIZE,  TO  STAND 

ANY  PRESSURE.    Once  we  know  the 
nre  and  how  your 
hose  is  to  be  used,  we 
can  fit  you  out. 


/ 

Air  Tool  II  ■ 
1  a>  H't'g  /lose. 

Fire  II  ■  ■ 
Packing, 

Is  &*  Rings, 
Rubber  Belting, 
Rubber  Mattings 
Rubbet    I  ilintr- 


Chicago 143-143  / 

- 
TndlanapotU 
PhUadetpMa   ...806 


NEW  YORK  BE  LTING  &  PACKING  CO.LTD. 


PIONEERS   AND   LEADERS, 
25    PARK    PLACE. 


UNITED  STATES  METAELIC  PACKING  CO.    •- 


SAND 

IS   INVALUABLE  IN 
EMERGENCIES 

if  it's  in  the  right  place.    That's  just  where  the 

DEAN  PNEUMATIC 
SANDER 

puts  it.  Can't  fail  to  work  because  of  ob- 
structions—blows them  out,  no  matter  how 
large.  Easily  applied  to  any  sand  box  without 
cutting.  Is  simple,  cheap  and  can  use  poorer 
sand  than  any  other. 

WE  MAKE 

U.  S.  METALLIC  PACKING 

For  PISTONS,  VALVE  STEMS  and  AIR  PUMPS. 

GOLMAR  PNEUMATIC  BELL  RINGER, 

CHOUTEAU  PNEUMATIC  HAMMERS. 

United    States    Metallic    Packing   Company, 

427  North  Thirteenth  Street,  PHILADELPHIA,   PA. 
•    UNITED  STATES  METALLIC  PACKING  CO.  •- 


e 
c/i 


s 

2 


O 


-•  • 
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1  The  Westinghouse       1 

1  Air-Brake  Company  | 

«$»  <$» 

<4»  «$» 

<■$»  i$» 

J  is  now  prepared  to  fill  orders  at  an  hour's                      J 

•f  notice  for  one  or  one  thousand  sets  of  AIR-                      *f 

f  BRAKES  FOR  FREIGHT  CARS,  hav-                  f 

Jj  ing  at  their  new  works  an  annual  capacitor                      J 

J  for  turning  out  air-brakes  for       «        «        «                      ♦ 

f  250,000  FREIGHT  CARS                                      1 

$  6,000  PASSENGER  CARS                     $ 

f  10,000  LOCOMOTIVES     f 

<^»  <$> 

r§>  «$» 

f  Besides  repairs  for  the  450,000  Freight  and                      j 

J  Passenger    Cars    and    30,000    Locomotives 

Jj  already  equipped  by     «        «        «        «        «                       j 

r§>  <$> 

<$>  «$» 

<$>  «*> 

<■§?        <$> 

$  The  Westinqhouse       $ 

!  Air-Brake  Company  ! 
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C  H.  VaUK,  /V«w. 
C.  C.  Wn.i.Hii,  Treaa. 
Bbown  Caldwicu,.  8coy. 


Guarantee  the  Best 
Ever  Hti nufiii  Imnl 


16  WARREN  ST. 
N.  Y.  CITY. 


It  Has 
No  Equal. 


Peerless  Rubber  Manufacturing  Co. 

Matting,  Belting, 
Water  Hose,  Gaskets, 


A123456789I0    111 


— ._...~.-.~- 


R   I  2.3.4  5  6  7  8  9   10   11    12   ; 

PEERLESS  RUBBER  MFG  CO  NY.  J.W:  RainDOW   PaCKing. 


[THAI''     V  '  '   i    | 

ANACONDA. 


ENGINE 

AND 

TENDER 

HOSE 

CANT 

KINK. 


The   Name   "Peerless"   Signifies  iu  Durability. 
,T7m9tTf*>Tff>vmmTnf*f*sr*nivm*fMri£: 


LCD; 

■■Or. 


PY1E.R\_ESS    STtMA 


|u ' iA  1  2  3  4  5  6  7  8  9   10    11    12.  V 
I  '  jRj  2  3  4  5  6.7.8.9   10   11   ' "> 
f fV/ PEERLESS  RUBBER  MF'G  CO.N. 


\V.  1,  OonBlIST,  JJ(/r.  ft.  R.  Drpt. 


C.  8.  PRw«En,  Matter  JfecAante. 


Get  lit  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  "'"J'TIZ^T  Z^lc°:.ZnT,TJ" 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^  GEO.  t.  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


_I. 


€  -a 


Portable  Valve  Seat  Planer,  built  in  3  sizes, 
18  in.,  22  in.,  26  in. 


*3= 


Portable  Valve  Chuck  for  Holding  Valves, 
to  use  with  Valve  Seat  Planer. 


Radius  Planer  Attachment,  for  Planing 
Links  on  Planer. 


Universal  Reamer  and  Cutter  Grinder. 


r^L 


Portable  Crank  Pin  Turner. 


Otto  Flue  Cleaner. 


Special  Tools  for  Railway  Machine  Repair  Shops 

As  Built  by  Pedrick  &  Ayer  Co.,  PHILADELPHIA,  PA. 
MANNING,  MAXWELL  &  MOORE,  Selling  Agents,  III  Liberty  Street,  NEW  YORK. 


Smillie 


DOUBLE 
LOCK 


^  Hty.  THE  SMILLIE  COUPLER  &  MFG.  CO., 
(■fllinlPr  -C^S  9I  c|aYStreet,  Newark,  N.J. 

r  l/%ljfi\  NewYnrk  Office:  3<=>  Cortla-  dt  Street. 


TRADE.'' 

COUPLES  BY  SLOW  IMPACT. 

MARK 


'0BU  V«" 


New  York  Office:  39Cortlardt  Street. 


'  HAS  ONLY   FOUR  PIECES. 


Better  Get  Posted  on  the 

"  Standard  Form  of  Progressive  Questions  and  Answers  on  the  Air  Brake." 
Adopted  by  the  Air  Brake  Association.     So  pages,  6x9  inches.     25  cents  brings  it. 

Locomotive  Engineering,  250  Broadway,  New  York. 
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LOCOMOTIVE    ENGINEERING, 


|"^p  you  are    interested    in   railroading— and    if   you    were    not 

^  you   wouldn't  be   reading  locomotive   Engineering — you 

'  want  to  be  posted  on  its  history,  to  know  who  deserves 
the  credit  for  its  advancement,  and  to  see  the  different  types  of 
engines  which  have  been  made. 

There's  only  one  book  in  existence  which  fills  the  bill  in  this 
field,  and  we  have  all  there  is  in  print — less  than  a  thousand 
now.  When  these  are  gone  no  more  can  be  obtained — hence  each 
copy  will  increase  in  value  as  time  goes  on. 

This  book  is  called 


®®®®®®g®®®®®&®®®g®®g®®®®g®®®®®®®®®gg&gg®® 


"Che  World's  Rail  may/' 


& 


9 


&&&*&&  *&&*&&  &■&&&&$&$$%&$&$$$$$$$$$$$  &jt_UJ 


(ONE     VOLUME). 

and  starts  at  the  beginning  of  steam  motors  odd  looking  affairs 
they  were,  too — and  brings  them  up  to  date  in  a  very  interesting 
manner.  Illustrates  every  type  —  mostly  in  handsome  neutral 
tints  —  and  gives  the  facts  in  a  brief,  clear  manner;  the  whole 
carefully  indexed. 

These  books  cost  the  printers  over  $16  each.  Ready  money 
bought  the  lot  below  cost,  and  we  are  selling  them  at  a  close 
margin  so  as  to  let  them  go  at  $7.50 — you  to  pay  express  charges. 
You  want  a  copy  of  this  book— better  send  now,  before  the  thou= 
sand  other  men  get  them.  You'll  never  regret  the  money — worth 
over  double  to  any  railroad  man. 

This  is  a  strictly  cash  bargain — first  come,  first  served. 

To=day  is  a  good  time  to  send  $7.50  for  one,  to 


Locomotive  Engineering, 


An  edition  of  ISO  copies  on  Japanese  paper  sold  on 
sight  for  $25  each.  These  are  exactly  the  same  except 
that  finest  plate  paper  is  used  instead. 


256  Broadway,  New  York. 
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Cbe  Cower  Coupler 


THE    MOST    PERFECT    M.   C.  B.   COUPLER    IN 
ALL.    MECHANICAL.    REQUIREMENTS. 


HdOPtCd  &$  By   ten   important   roads  in  different     »|>     J***«*«*«*J*«*«*****^J*J*JtJljtJtJtJtJtJ*JtjtJ*Jtjtjl&jlJtJ&Jlj»4 

*sl  iinliril      parts  of  **  country»  and  in  use  in   vu  IfttjIICilblC  IfOH  GdStiNQS   The  US€  of  maII«able  iron  «n  e»  jM 

OIUIIUUI U        |arge  quantities  on  twenty-five  other  ^  .        l?»ili<A»/l  il<»                   .     construc,'on   gives   increased    strength 

roads  and  private  lines.    Our  four  great  works  with  '"'    HwlinHMl  W>v  while  lessening  the  weight  from  40  to 

their    unrivaled   capacity  insure    prompt   delivery   as  *"'  50  per  cent.    Correspondence  on  this  subject  is  invited  and  sample  castings 

well  as  best  material  and  workmanship.    Jtjtjtjtjt  ife  will  be  furnished  to  railroads  interested.    JtjtJtJlJlJtjtjtJMjtjtjtjM 

~ — ; The  National  Car  Door  Fastener,  v<  The  National  Center  Piatt,  J*  The  National  Journal  Box, 

The  lon(t  and  varied  experience  of  _  „    ,     _...  _  _       ,     -,     , 

this  company   In   designing   mal-  The  National  Journal  Box  Lid,  „*  Cothn  s  bill  and  nrake  Block  dockets,  jt  hubank  Car  Djor. 

leable  Iron  parts   Insures   the  best  DAIT  WAV    nCP  A  DTlUrCrVrT 

possible  results  to  our  customers.  KAIL  WAY     UErAK  I  1V1C.1N  1  , 


: 


Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


NATIONAL  MALLEABLE  CASTINGS  COMPANY,  J 
1525  Old  Colony  Building,  CHICAGO.  \ 


JP^AJCTL    S,  REEVES,      Philadelphia. 

PHOSPHOR  BRONZE  3fi  *  locomojivepandcar  bearikgs 

BRASS  and    PHOS.   BRONZE    CASTINGS    from    J*  lb.  to  5,000    lbs.  in    WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD    AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring;  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


HOT  WATER  —  Single  and  Double  Circulation. 


THE  JOINTLESS,  FLEXIBLE  STEEL,  FIRE-PROOF  HEATER. 
FIVE  OTHER  STYLES. 

Steam  Attachments  for  Baker  Heaters. 
Special  Pipe  Fittings  for  Baker  Heater  Work. 


r$» 
(fa 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW  YORK, 


Coffin  Toughened  Process 

«zssg^jnj!«5fr/gfflr^^^  Drivina   Truck  Freiqht 

I    and  Passenger  Axles, 

I    Pistons,  Crank  Pins  and 

I 

1    Side  Rods 

I 


ALSO  SOFT  STEEL  ARCH  BARS, 

Bent  and  Drilled. 

L.  R.  POM!  ROY,  Sales  Agent, 

33  Wall  Street,  SEW     TOM. 


•  •  • 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 

Works,  Johnstown.  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York.  STRUCTURAL  STEEL— 100  Broadway,  New  York. 
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PRESSED  STEEL  TRUCK  FRAMES 

AND  PRESSED  STEEL  PARTS  FOR  CAR  AND  TRUCK  CONSTRUCTION. 
FOX  PRESSED  STEEL  EQUIPMENT  COMPANY-  '»m9LsjH--^-B1,g;,26,cort.a„d.suNEjv vom 


JAMES  B.  BRADY,  General  Sales  Agent. 


CHICAGO  UIFICL:   1409  fisher  Bldg.,  No.  281  Dearborn  St. 

Works :  Joliet,  111.,  ar.d  Pittsburg,  Penn. 


The  Improved  Standard  Coupler 


NEW  YORK: 


26 


Cortland!  St. 


M.C.  B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  t  parts.     No  pivot  pin.  STANDARD   COUPLER   CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  a.  P.  DENNIS,  Sec. 


NEW  PRICES 


ON 


COLUMBIA  BICYCLES 

THE  STANDARD  OF  THE  WORLD. 

1897  COLUMBIAS,  the  best  Bicyles  made, 

1896  COLUMBIAS,  Second  only  to  1897  Models, 

1897  HARTFORDS,  Equal  to  Most  Bicycles, 
HARTFORDS,  Pattern  2, 
HARTFORDS,  Pattern  1, 
HARTFORDS,  Patterns  5  and  6, 

Nothing  in  the  market  approached  the  value  of  these  bicycles  at  the 
former  prices ;  what  are  they  now  ? 

POPE  MANUFACTURING  CO.,  Hartford,  Conn. 

CATALOGUE  FREE  FROM  ANY  COLUMBIA  DEALER;  BY  MAIL  FOR  A  2-c.  STAMP. 


REDUCED  TO 

$75.00 

REDUCED  TO 

60.00 

REDUCED  TO 

50.00 

REDUCED  TO 

45.00 

REDUCED  TO 

40.00 

REDUCED  TO 

3000 

tar  York  Office, 

Taylor  Building, 

M  Cortland,  St. 


BEMENT,  MILES  &  CO., 


PHILADELPHIA,  PA. 

MANUFACTURERS  OF 


Chicago  Office, 
1534  Marquette  Bldg 


u\  Metal  IV or  king  Machine  Tools, 

^  ^aimiF    \  PoT  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 
Boiler  Shops,  Bridge  Works,  etc. ,  etc. 

STEAM  HAMMERS. 

Steam  and  Hydraulic 

RIVETING  MACHINES. 
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ooke  Locomotive  and  Machine  Company, 


/OC 


PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


w .  aak   _--    —- 


SSSSBB  B 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS  OF 

Mfht  Locomotives,  — Steam,  Compressed  Air  and  Electric,  — for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE  LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK, 
tfcopositlons,   with   Specifications  and    Photographs,    promptly  furnished   on  bona  fide   inquiry. 


M  tiff  £m  sfcl  &  *  ;r~n 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio. 


Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRBSPOirnSirCS!    solicited. 


CROSBY 

THE  CROSBY   STEAM   ENGINE 
INDICATOR  and 
f*         PATENT  GAGE  TESTER 

ARE     COOD    CHECKS     ON 
THE    COAL    PILE. 


SINGLE  BELL 

CHIME  WHISTLE 

THERMOSTATIC 

WATER-BACK  GAGES. 

JOHNSTONE 

BLOW-OFF  VALVES 

make  a  PERFECT   EQUIPMENT   FOR  A 
LOCOMOTIVE. 

CROSBY    POP    SAFETY    VALVES. 
CROSBY  STEAM  GAGE  AND  VALVE  CO.,  0toekas?d  BOSTON,  MASS. 

STORES:   BOSTON,  NEW  YORK,  CHICAGO.  LONDON. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company. 

World     Building,     'New    York. 


Locomotive  Photographs. 

Th«  IvnM  coil*'il"»  on  Miih.    '•**'  10,000  rarlttlai  u,  •#i«i  froa. 

All  lb*    TWnmdi  »t    tli*   world,    AtJMrlOM,    rlrUkti,    Vftmtk,   Mrnit, 

lulUo,  «u .,  -u     i..»  naettrMj  m  ■   t  tnfau       impUa,  tin.  ■  4ia.( 

16  ctnU;    Ht  In.  z  blu.,  atcmU,  j"«l  f'M.       llluatrtt-4  prfat  lUt  fritfa 
••  •  ppltctllvt. 

Tub   LOOOHOTTTI   Miaitin,    full  ut  railway    pklurM  and  lnf«r- 
■StlOB)    Ulfila|  HpplaBMflt  to    lilt    of    [ilHujIfiBt,    n.«U*4    ffM 

for  •  ctuU 

P.  HOORR,  the  World's  Railroad  Photographer, 

g  South  Place,  Pifiabtiry,  London,  E.C. 


TT7I7K  screw  being 
-'b  lubricated  and 
protected,  the  Jack 
Is  always  ready  foi 
instant  service.  Rail 
road  men  appreciate 
the  Importance  of 
having  Jacks  alwayi 
In  good  working  co& 
ditl'-n.  Serious  de- 
lays frequently  occui 
in  getting  commoi 
Jacks  so  that  thev  can  be  worked  when  suddenly 
■•quired  In  train  service. 

Common  Jacks  are  frefjnently  destroyed  in  effort* 
co  make  them  work  quickly  after  the  -crews  are 
»©t  with  rust  and  dirt.  This  consideration  alone 
nakes  the  CHAPMAN  JACK  the  moat  economical 
>oe  to  purooaae. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 


SparK  Jfrrester  Plate. 


TTT 


HENDRICK 
OCOMOTPVE  SPARK 
PLATE 


X 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 


LINK-BELT 

Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE     HANDLING    OP 

Coal  and  Ashes. 

Monobar 
Coal   Conveyors 

etc.,  etc 

LINK-BELT  ENGINEERING  COMPY., 

Sic et own.  Philadelphia. 

49  Dey  St.,  New  York. 

(CHICAGO,  LINK-BELT    MACHINERY   COMPAVYJ 
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g     U-J 


®M  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


GIVE  THE   BEST  H1MIIN  FOR  EVERT  VARIETY  OF  SERVICE. 


THOMAS     RROSSER    &    SON,     15    Gold   Street.    New   York. 

OLD    COLONY    BUILDING.    CHICAGO. 


SCHENECTADY    LOCOMOTIVE   WORKS, 


SCHENECTADY, 

NEW  YORK. 


1      <£* 


<     Jl3 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  15  to  30  per  cent. 


DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 

WM.  D.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and  General  Manager. 

A.  P.  STRONG,  Secretary. 

A.  M.  WHITE,  Superintendent. 

J.  E.  SAGUE,  Mechanical  Engineer. 


Rogers  Locomotive  Company 

OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PI.,  New  York. 

MANUFACTURERS   OF 

Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superinte~dent. 


Dickson  Mfg.  Co. 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 


SPECIFICATIONS  ON  APPLICATION. 


C.  H.  ZEHNDER,  President. 

DC  COURCMAYY,  General  Manager. 


t.  F.  BOWER,  Secretary  and  Treasurer. 
JOHN  D.  CAMPBELL,  Manager. 


d^^7  [Tf\    buys  the  finest  book  ever  published — no 


<M   'Jt   \H 


exceptions.     Words  fail  to  fully  describe 
it.     Page  666  gives  a  faint  idea  of  it. 


The  Glenn  Valve. 

Glenn's  Patent  Balanced  Glenn's  Patent  Stop 

Three  and  Eour-Way  Valves.  or  Ihrottle  Valves. 

ODICK  ACTING        DURABLE.      SIMP1E  CONSTRUCTION.      ADAPTED  TO 
ALL  PRESSURES.     (OR  LOIOMONVES,  ROLLING  MILLS,  ETC. 

ADDRESS   FOR   PARTICULARS, 

Glenn  Valve  Manufactory,  92  ?L0^g..si^t, 


Locomotives   Equipped 
with 

Detroit 
Sight  Feed 
I'  Lubricators 

'*■?»  'rt        Make  the  Best  Records 
Mf  ■§?    and  show  Least  Expense 
for  Maintenance  and 
Repairs. 
Catalogue  sent  on  application 

Detroit  Lubricator  Co.,  Detroit,  Mich. 


Standard  Drill$,€ap$  and  Reamers. 


Morse  Twist  Drill  &  Machine  Co. 


NEW   BEDFORD,  MASS. 


ESTABLISHED 
1831. 


LOCOMOTIVE    ENGINEERING. 

BALDWIN  LOCOMOTIVE  WORKS. 
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ANNUAL  CAPACITY. 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives.  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantation 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  variety  of  service,  and  built  accurately  t/t  gauge*  and  tern- 
plates  after  standard  designs  or  to  railroad  compares' drawings. 

Like  parts  of  different  engines  <>I  same  clawt  perfectly  Interchangeable. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

BURNHAM,  WILLIAMS  <&  CO..  Philadelphia,  Pa.  U.S.  A. 

Established  1865. 

Richmond  Locomotive 

AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk,  n.y. 


F.  H.  Stevens,  Pres. 
R.  J.  Gross,  Vict-  11  es. 


M.  L.  Hinman,  Treas. 

T.  M.  Hequkmbourg,  Sec'y. 


David  Russell,  Supt.       BUILDERS    OF    LOCOMOTIVE    EN- 
II.  Tandy,  Ass'tSupt.  GLNES  FOR  ANY  REQUIRED 

SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeabiliry ,  and  all  work  fully  guaranteed. 

Compound 

Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


Pittsburgh  Locomotive 

Manufactured      Works  PITTSBURGH' PA* 

Locomotives  adapted  to   every  variety  erf 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 


WILSON  MILLER.  President. 


D.  A.  WIGHTMAN,  Genl  Mgr. 
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^LONG  &  ALLSTATTER  CO.,  Hamilton,  Ohio,  U.S. A. 


POWER  PINCHING  and  SHEARING  MACHINERY 


of  Every 
Description. 


Careys  j 

SECTIONAL  LOCOMOTIVE        -■— ^ 


ASBESTOS-MAGNESIA 


Approved  Method  of  Application.  Simplicity,  Durability,  Efficiency. 

The  Philip  Carey  Manfg.  Co. 

Lockland,  Ohio. 


WHEN 


MECHANICAL 
COMPUTERS. 


the  G.  M.  asks  you  what  the  greatest  drawbar  pull  of  the 
129  is,  how  long  would  it  take  to  figure  it  out,  and  would 
you  be  sure  of  your  answer? 
The  up-to-date  method  is  to  use 

THEY  DON'T  ™"akes 

^""^  guess  at  it. 


Give  correct  answers  instantly,  and  don't  need  a  college  education  to  operate  them — any  rail- 
road man  can  follow  directions  and  read  results  the  first  time.  One  tells  Pull  on  Drawbar  for 
any  size  engine,  shows  effect  of  changing  Steam  Pressure,  Diameter  of  Drivers  or  Cylinders. 
The  other  gives  Train  Resistance  for  any  grade  at  any  speed.  You  need  both.  $1.00  each 
post  paid.     Better  send  $2.00  for  the  pair — they  are  like  twins,  rather  go  together. 


LOCOMOTIVE   ENGINEERING, 

Leather  covered,  $1.50  each.  256    Broadway,    New    York. 


ocomotTye 

.APam 


g@Mfflmi 


°s 


Vol.  X. 

A  Perfectly  Balanced  Locomotive. 

Wc  mentioned  some  time  ago  that  a 
four  cylinder  compound  locomotive,  de- 
signed by  Mr.  George  S.  Strong,  was  un- 
dergoing tests  at  the  mechanical  labora- 
tory of  the  Purdue  University  to  demon- 
strate the  general  elliciency  of  the  engine 
and    to    indicate   to    what    extent    the    de- 


railwayMotiye  Power 
^hd  Rolling  Stock- 

[Trado  Mark  Registered.] 

NEW  YORK,  SEPTEMBER,  1897. 


Strong  in  several  simple  locomotives  built 
a  few  years  ago  and  which  were  well 
known  to  our  readers  at  the  time.  Apart 
from  the  compound  and  balancing  fea- 
tures of  this  engine,  which  are  peculiar  in 
themselves,  the  valve  motion  and  the  fire- 
box are  wide  departures  from  the  ordin- 
ary  standard.     The   valves,   which   are  of 


No.  9. 

axle.  The  low-pressure  cylinders  are  out- 
side the  frames  in  the  position  of  the 
cylinders  by  an  ordinary  simple  locomo- 
tive, and  which  are  connected  outside  in 
the  ordinary  manner.  The  cranks  are  so 
arranged  that  the  inside  crank  pin  is 
diametrically  opposite  to  the  outside 
crank  pin  on  the  same  side.     By  this  ar- 


signer  had  succeeded  in  producing  a  loco- 
motive with  the  driving  wheels  so  bal- 
anced that  there  would  be  a  minimum  of 
shock  transmitted  to  the  rails. 

The  locomotive,  as  it  appears  in  work- 
ing order,  is  shown  in  the  annexed  en- 
graving for  which  we  are  indebted  to  the 
"Railway  Age." 

The  engine  differs  in  several  respects 
from  ordinary  locomotives  and  embraces 
a  variety  of  features  introduced  by   Mr 


A    1'EKl'ECTl.Y    BALANCED   LOCOMOTIVE. 

the  gridiron  type,  with  separate  exhaust 
valves,  are  operated  by  a  radial  motion  of 
a  rather  simple  character.  Instead  of  a 
firebox  there  are  two  corrugated  flues  that 
make   a    joint    furnace. 

The  most  interesting  feature  of  the 
engine,  of  course,  is  the  arrangement  of 
the  cylinders  and  their  connections.  The 
two  high-pressure  cylinders  are  located 
between  the  frames  under  the  smoke  box 
and  transmit  the  power  through  a  crank 


rangement,  all  the  revolving  parts  are 
balanced  by  revolving  weights  and  all 
the  reciprocating  parts  by  reciprocating 
weights.  The  rear  wheel  has  only  revolving 
parts  connected  with  the  crank  pin  and 
the  counterbalance  in  this  wheel  is  made 
sufficient  for  these  parts  alone.  As  there 
is  no  excess  balance  in  this  wheel,  the 
condition  of  perfect  equilibrium  is  main- 
tained undisturbed.  While  the  conditions 
affecting   the   main   wheel    are   somewhat 
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more  complicated,  they  are  quite  as  per- 
fectly dealt  with.  The  revolving  parts 
attached  to  the  outside  crank  pins  are 
perfectly  balanced  by  the  revolving 
counterbalance  in  the  wheel,  and  the 
reciprocating  parts  attached  to  this  crank 
pin  have  absolutely  no  balance  in  the 
wheel.  The  revolving  parts  attached  to 
the  inside  crank  are  perfectly  balanced  by 
revolving  parts  attached  to  these  cranks. 
The  reciprocating  parts  connected  with 
the  inside  cranks  have  no  balance  in  the 
wheel,  i.  e.,  the  revolving  parts  attached 
to  the  crank  pins  are  in  each  case  balanced 
by  revolving  counterweights,  which  en- 
ter into  the  design  of  the  wheels  and 
cranks.  The  main  wheel  has  no  excess 
balance. 

The  reciprocating  parts  connected  with 
the  outside  crank  pin  are  balanced  so  far 
as  these  crank  pins  are  concerned,  and  the 
smaller  parts  connected  with  the  inside 
■crank  pins  are  unbalanced  so  far  as  crank 
pins  are  concerned,  but  these  two  unbal- 
anced elements  are  designed  to  be  equal, 
and  being  connected  with  crank  pins 
wjiich  are  diametrically  opposite,  their 
motion    is   opposite,  and  hence  hold  each 


and  justify  the  conclusion  that  the  maxi- 
mum wheel  pressure,  when  the  engine  is 
run  at  speed,  is  practically  no  greater  than 
the  static  pressure  due  to  the  weight  of 
the  engine.  In  other  words,  the  so-called 
"hammer  blow"  which  attends  the  action 
of  the  ordinary  engine  when  run  at  high 
speed  does  not  appear  in  the  action  of 
the  balanced  locomotive. 


Heilmann   Electric   Locomotive. 

We  have  repeatedly  mentioned  experi- 
ments made  several  years  ago  on  the 
Western  Railway  of  France  with  an  elec- 
tric locomotive  which  generated  the  elec- 
tricity used  in  driving  it.  That  locomotive 
was  invented  by  Mr.  J.  J.  Heilmann.  a 
Swiss  engineer,  residing  in  Paris.  The 
experiments  with  the  first  engine  built 
were  considered  so  satisfactory  that  two 
heavier  machines  have  recently  been  fin- 
ished. Our  accompanying  engraving, 
taken  from  the  "Railway  World,"  of  Lon- 
don, shows  the  general  appearance  of  the 
Heilmann  electric  locomotive,  with  a  cas- 
ing, which  constitutes  an  entire  covering, 
removed. 


weighing  .250  tons  at  the  speed  of  62  miles 
an  hour. 

It  is  difficult  to  understand  the  purpose 
of  building  an  expensive  locomotive  of 
this  sort,  since  any  well-designed  loco- 
motive with  a  boiler  giving  nearly  2,000 
square  feet  of  heating  surface  will  haul 
nearly  double  the  load  at  the  speed  named. 


He  Understood. 

The  Professor  of  Mechanics  at  an  Eng- 
lish college  records  that  he  once  gave  a 
lecture  upon  the  locomotive,  and  was 
particularly  struck  by  the  absorption  of 
one  juvenile  listener.  He  spoke  to  this 
student  after  the  lecture,  and  asked  him, 
"Well,  I  suppose  you  understand  all  about 
the  locomotive  now?" 

"Yes,"  was  the  reply,  "all  but  one 
thing." 

"And  what  is  that?"  said  the  Professor, 
kindly. 

"I  can't  make  out  what  makes  the  loco- 
motive move  without  horses." — "Tid- 
Bits." 


§  $ 


other  in  equilibrium — one  is  balanced  by 
the  other. 

This  engine  was  mounted  upon  the 
locomotive  testing  plant  of  Purdue  Uni- 
versity, which  provides  supporting  wheels 
carried  by  shafts  running  in  fixed  bear- 
ings, receiving  locomotive  drivers  and 
turning  them,  brakes  mounted  upon  the 
shafts  of  the  supporting  wheels  and  hav- 
ing sufficient  capacity  to  absorb  continu- 
ously the  maximum  power  of  the  locomo- 
tive and  traction  dynamometer  to  indi- 
cate the  pulling  force  exerted  by  the 
locomotive  wheels.  The  arrangement  of 
the  plant  is  such  that  a  locomotive 
mounted  upon  it  be  driven  by  its  own 
steam  at  any  speed  and  under  any  load, 
the  conditions  being  similar  to  those  of 
the  track. 

The  tests  were  made  under  the  super- 
vision of  Professor  Goss,  and  represented 
a  variety  oi  speeds  up  to  299  revolutions 
per  minute,  or  60  miles  per  hour.  Wires 
•were  run  through  between  the  driving 
wheels  and  the  rail,  to  indicate  the  uni- 
formity or  otherwise  of  the  pressure. 
They  showed  that  there  was  little  or  no 
variation  in  the  pressure  with  which  t li •- 
drivers  act  upon  the   supporting  wheels, 


HEILMANN    ELECTRIC   LOCOMOTIVE. 


As  can  be  seen  from  the  engraving,  the 
foundation  of  the  machine  consists  of 
heavy  steel  girders  carried  by  two  eight- 
wheel  trucks.  When  ready  for  business, 
the  engine  it  covered  with  the  casing  al- 
ready mentioned.  The  front  is  pointed 
like  a  big  push  snow-plow.  Above  the 
rear  part  of  the  deck,  built  on  the  frames, 
are  placed  the  boiler  and  coal  bunkers, 
while  the  principal  steam  engine,  the  two 
generating  dynamos,  the  exciter  with  its 
special  engine,  and  the  brake  apparatus 
are  carried  above  the  leading  truck. 

The  boiler  is  of  the  locomotive  Bel- 
paire  type,  provides  1,996.5  square  feet  of 
heating  surface,  and  has  35.95  square  feet 
of  grate  area.  The  pressure  carried  is  200 
pounds  to  the  square  inch. 

The  engine  is  a  compound  six-crank 
engine,  with  the  cranks  set  in  a  form  that 
^nes  perfect  equilibrium.  This  engine 
drives  two  electric  generators,  contin- 
uous-current machines  independently  ex- 
cited. The  current  supplied  by  the  gen- 
erators  is  conveyed  to  eight  motors, 
which  turn  the.  axles.  Each  motor  is 
said  to  develop  125  horse-power  at  62 
miles  per  hour.  It  is  calculated  that  this 
novel  form  of  locomotive  will  haul  a  train 


New  Riveting  Machinery  at  Schenec- 
tady. 

The  Schenectady  Locomotive  Works 
are  erecting  a  new  riveting  tower  in  their 
boiler  shop,  and  putting  in  two  new  hy- 
draulic riveters  of  75  and  100  tons  capac- 
ity each.  One  of  the  riveters  has  a  gap  of 
17  feet,  while  the  other  has  a  gap  of  12 
feet.  The  riveters  are  being  built  by  R. 
D.  Wood  &  Co.,  of  Philadelphia. 

Each  of  the  riveters  will  be  supplied 
with  a  20-ton  electric  crane,  furnished  by 
William  Sellers  &  Co.,  of  Philadelphia, 
the  motions  of  which,  hoisting,  racking 
and  traversing  are  performed  by  electric 
motors  operated  by  the  man  standing  on 
the  riveter  platform  and  who  operates  the 
riveter. 


The  July  issue  of  the  "Locomotive 
Magazine"  contained  a  very  well  colored 
reproduction  of  a  painting  by  Mr.  F. 
Moore,  the  well-known  railroad  photog- 
rapher. It  is  a  modern  English  engine 
of  the  Manchester,  Sheffield  &  Lincoln- 
shire Railway,  designed  by  Mr.  Harry 
Pollitt.  their  locomotive  superintendent. 
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St.  Lawrence   &    Adirondack  Passen- 
ger Engine. 

The  Brooks  Locomotive  Works  have 
recently  built  for  the  St.  Lawrence  & 
Adirondack  Railway  three  eight-wheel 
passenger  engines,  which  our  half-tone 
shows  to  be  distinctively  modern,  from 
almost  any  mechanical  standpoint,  and  as 
up-to-date  practice  goes,  there  seem  to 
be  few  loop-holes  for  adverse  criticism. 
The  electric  headlight  and  extended  piston 
rods  come  out  prominently  in  the  picture, 
as  do  the  safe  tender  step  and  the  com- 
mon-sense hand  holds  on  the  cab  and  ten- 
der, and  also  the  hand  rail  depressed  at 
the  front  so  that  a  man  can  reach  it. 

It  will  be  noted  that  the  tender  deck 
is  raised  to  a  point  nearly  level  with  the 
running  board,  a  construction  thathas  met 
with  favor  where  the  engine  deck  is  nearly 
or  quite  as  high  as  the  running  board. 
The  cab  is  large — a  good  fault — with  a 
big  boiler  head  to  monopolize  a  good 
share  <>f  the  space.     One  thing  especially 


side  sheets  with  the  roof  sheet  and  the  welt 
sheet  at  the  side  of  the  tapered  course  are 
sextuple  riveted,  while  the  circumferen- 
tial earns  arc  double  riveted.  These  de- 
tails stand  as  exponents  <>t  an  intention  to 

carry    a    high    pressure    on    large    bi 

Below  will  be  found  some  particulars  of 
interest: 

Type  of  engine — Simple 

Fuel  —  Bituminous  coal. 

Weight  in  working  order — Total,  i-i-v 
300  pounds. 

Cylinders,  diameter  and  stroke — 18x26 
inches. 

Slide  valves — Richardson. 

Driving  wheel-,  diameter  over  tire — 64 
inches. 

Driving  wheel   centers,   kind — Pratt    & 
Letchworth  cast  steel. 

Tires,  kind — Latrobe  O.   H.  steel. 

Engine  truck  wheels,  -ize     28  inches. 

Engine  truck  wheels,  kind — B.   L.   W. 
cast  steel  centers,  steel  tired. 

Boiler,  type — Belpaire,  Carnegie  steel 


tder     wheels,     make — 33-inch      Na- 
tional. 

I  ender    frame,    style    and    material — 
Square  channel 

I  ender  -Water  capacity,  4,200  gallons. 

Tender — Coal  capai  ity,  8  tons. 

Metallic  packing,  kind — United  States. 

Bearing  metal,  material — Brass. 

Brakes — Wcstinghousc  9/4-inch   pump. 

Train   signal — Westinghouse. 

Brake  beams — National,  hollo 

Safety    valves — Three-inch    Richardscn, 
muffled. 

Lubricator — No.  9  Nathan. 

Injectors — No.  8  Monitor,  1888. 
am  gage — Ashcroft. 

Whistle— B.  L  W. 

Springs — A.  French  Co. 

Headlight — Pyle  electric. 

Gould  coupler,  front  and  rear. 

Pressed   steel    smoke    arch     front   and 
door. 

Leach  sand  blast. 


ST.    LAWRENCE   &    ADIRONDACK   PASSENGER    ENGINE. 


noticeable  is  the  old  reliable  four-bar 
guide,  which  has  apparently  been  out  of 
favor  with  locomotive  designers  for  some 
little  time,  or  at  least  had  given  way  to 
very  strange  creations  supposedly  pos- 
sessing some  points  of  superiority  over 
the  older  type.  A  return  to  the  four-bar 
construction  with  its  central  line  of 
stresses  would  seem  to  indicate  that  there 
was  something  wanting  in  the  underhung 
style  of  crosshead. 

In  the  engraving  of  the  boiler  of  these 
engines  is  seen  an  improved  construction 
at  the  junction  of  the  tapered  course  with 
the  firebox  end.  and  also  in  the  bracing, 
which  is  liberal  and  heavy,  and  well  de- 
signed to  withstand  the  internal  stresses. 
The  inside  welt  sheet  at  the  junction  of  the 


Boiler,  outside  diameter  at  smallest 
ring — 60   inches. 

Boiler  pressure — 200  pounds. 

Boiler  covering — Magnesia  sectional. 

Firebox,  type — Sloping  over  frames. 

Firebox,   material — Carnegie   steel. 

Firebox — Length,   1079^  inches. 

Firebox — Width.  40"$  inches. 

Tubes — Number,  274;  diameter,  2 
inches. 

Heating  surface — Tubes,  1.646.7  square 
feet. 

Heating  surface — Firebox.  167.46  square 
feet. 

Heating  surface — total,  1,814.16  square 
feet. 

(""irate   surface — 30.4   square  feet. 

Tender  wheels — Number,  eight. 


At  the  Schenectady  Locomotive  Works 
there  is  a  large  amount  of  wrought  scrap 
worked  up  in  the  course  of  a  year,  and 
the  billets  piled  up  by  the  cord  attest  that 
hammered  scrap  is  still  used  to  a  con- 
siderable extent  by  the  patrons  of  the 
works.  Great  care  is  exercised  in  the 
rattling  of  this  scrap — not  to  get  the  rust 
off — but  to  leave  enough  on,  for  the  rea- 
son that  the  oxide  on  scrap  iron  forms  an 
excellent  flux  for  welding. 


The  North  Eastern  Railway  of  England, 
which  used  Joy's  valve  gear  for  a  time 
and  abandoned  it,  have  returned  to  its 
use.  They  are  putting  it  on  all  new 
engines. 
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Throttling  of  Steam  Under  Investiga- 
tion. 

A  committee  of  the  Traveling.  Engi- 
neers' Association,  of  which  W.  E.  Wid- 
geon, Logansport,  I  nil.,  is  chairman,  has 
sent  out  the  following  circular: 

Your  committee  on  the  fourth  subject 
for  discussion  at  our  next  annual  meet- 
ing, viz.:  "How  should  a  locomotive  be 
operated  to  secure  the  most  economical 
use  of  steam  and  fuel,  speed  and  weight 
(jf  train  to  be  considered?"  desire  answers 
to  the  following  questions,  and  any  other 
information  on  the  subject  that  will  be  of 
benefit  or  interest  to  the  association: 

I.  In  your  judgment,  should  a  locomo- 
tive be  worked  with  throttle  wide  open 
under  all  possible  conditions?  2.  Do  you 
consider  it  economical  for  enginemen, 
when  possible,  to  regulate  speed  with 
throttle  with  reverse  lever,  or  with  both? 
3.  Do  you  consider  it  good  judgment  to 
work  steam  expansively  beyond  a  certain 
limit;  if  not,  where  would  you  place  the 
limit?  4.  To  attain  the  most  economical 
results,  would  you  carry  water  in  boiler 
as  high  as  possible?  If  so,  why;  if  not, 
why?  5.  Have  you  ever  compared  the 
coal  record  of  a  wide  open  throttle  engi- 
neer with  the  man  who  runs  with  throttle 
partly  closed?  If  so,  what  were  the  re- 
sults? 6.  Do  you  consider  the  loss  from 
condensation,  caused  by  working  steam 
too  expansively,  sufficient  to  warrant 
partially  closed  throttle  with  longer  cut- 
off? 


Some   Kinks   on   the   New    York,  On- 
tario   &  Western. 

The  Middletown  shops  of  the  New 
York,  Ontario  &  Western  Railway  have 
had  a  metaphorical  eye  on  the  front  as 
their  proper  location  with  reference  to  air 
practice,  and  they  have  a  Richards  com- 
pressor to  furnish  the  wind  wherewith  to 
back  their  claims  to  consideration.  Among 
their  novel  applications  of  air  to  special 
tools,  is  that  of  grinding  steam  pipe  joints 
by  means  of  a  Phenix  drill  with  air  for  a 
motor;  it  does  a  neat  and  quick  job,  bet- 
ter than  any  heretofore  done  by  old- 
school  methods. 

Something  different  from  general  prac- 
tice is  in  vogue  here,  in  the  way  of  a 
grinding  process  to  remove  the  raised 
edge  at  the  end  of  flues  occasioned  by  the 
cutting-off  disk  on  the  scarfing  piece. 
This  is  done  with  old  discarded  emery 
wheels  that  have  been  worn  down  to  the 
limit,  and  which  are  placed  on  the  spindle 
of  the  cutting-off  machine,  replacing  the 
cutter.  A  few  revolutions  of  the  wheel 
smooths  down  the  flue  end  and  leaves  a 
clean  surface  for  a  joint  at  either  end. 
There  is  reason  to  believe  that  a  flue 
should  make  a  more  lasting  joint  between 
sheet  and  ferrule,  with  the  scale  removed, 
than  with  it  on,  and  the  results  obtained 
by  grinding  seem  to  bear  out  the  sup- 
position. 
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Two  of  a  Kind. 

The  annexed  engravings  show  a  new 
Holman  locomotive  recently  built  by  the 
Baldwin  Locomotive  Works,  and  a  de- 
sign of  a  locomotive  patented  by  W.  W. 
Maddox,  Atlanta,  Ga.  Both  inventions 
are.  based  on  the  idea  of  gaining  speed 
by  means  of  gear  wheels  or  their  equival- 
ent intervening  between  the  main  rod  and 
the  driving  wheels.  We  show  the  engines 
merely  to  illustrate  curiosities  of  inven- 
tion. 

The  leading  dimensions  of  the  Holman 
locomotive  are: 

Cylinders — 20  x  26  inches. 

Driving  wheels — 6354   inches   diameter. 

Total  wheel  base — 23  feet  7  inches. 

Driving  wheel  base — 8  feet  6  inches. 

Weight  in  working  order:  Total,  in- 
cluding speeding  trucks,  about  161,000 
pounds;  on  drivers,  including  speeding 
trucks,  about  113,000  pounds;  total, 
without  speeding  trucks,  about  126,000 
pounds;  on  drivers,  without  speeding 
trucks,  about  80,000  pounds. 

Diameter  of  boiler — 62  inches. 

Flues — 294  in  number,  2  inches  di- 
ameter; 13  feet  long. 

Firebox — 119  inches  long  by  42  inches 
wide. 

Heating  surface — 2,156  square  feet. 

Diameter  of  engine  truck  wheels — 50 
inches. 

Tank-  capacity— 4.500  gallons. 


Railroading  with  the  Confederacy. 

IIY    CA.RTEB    S.     AMiI'.KSON. 

But  for  the  unexpected  and  compli- 
mentary visit,  last  month,  of  your  Mr. 
Siih  lair  to  the  Chesapeake  &  Ohio  Store, 
Richmond,  Va.,  the  readers  of  "Locomo- 
tive Engineering"  would  perhaps  never 
again  have  had  the  trouble  of  reading  or 
skipping  anything  more   from   me.      Ai- 


Yuu  people  found  out  that  you  could 
never  whip  us  rebels  so  long  as  we  could 
get  bread;  so  you  concluded  to  starve  us 
out.  Here  in  Eastern  Virginia  we  had.  in 
'63  and  '64,  the  Stoneman,  Kilpatrick, 
Dahlgren,  Sheridan  and  other  raids.  By 
looking  on  any  railroad  map  the  young 
readers  will  see  that  a  raid  into  East  Vir- 
ginia   from    the    north     must    very 


MADDOX    LOCOMOTIVE. 


though  I  could  not  recognize,  personally, 
the  elderly  gentleman  who,  accompanied 
by  a  lady,  came  stepping  across  the 
numerous  tracks  and  piles  of  barbed  wire 
frogs  and  switches  which  surround  the 
store,  I  did  recognize  that  he  was  no 
stranger  to  railroad  tracks  and  business. 
"I  called  to  see  Captain  Anderson."  he 
said,   as   he   gained   the  platform    of   our 


strike  the  Virginia  Central  Railroad.  It 
lay  broad  side  to  Washington.  The  young 
reader  must  remember  that  what  during 
the  war  constituted  the  Virginia  Central 
Railroad,  running  from  Richmond  via 
Gordonsville  and  Staunton  to  Clifton 
Forge,  and  whose  locomotive  equipments 
consisted  of  twentj  six  little  wood-burn- 
ing engines  of  from  ten  to  eighteen  cars 


«aua  *  xt 


The  engine  is  equipped  with  Janney 
coupler,  sectional  magnesia  lagging, 
Westinghouse  air  brake  on  driving,  en- 
gine truck  and  tender  wheels,  and  West- 
inghouse air  signal. 


Mr.  W.  P.  F.  Carroll,  of  Portland,  Me., 
has  patented  a  sort  of  a  bay  window  de- 
vice for  the  side  of  a  locomotive's  cab. 
It  is  made  to  fold  back  flat  against  the 
side  of  cab  when  desired. 


NEW    HOLMAN    LOCOMOTIVE. 

store,  where  1  met  him,  and  informed 
him  that  he  had  no  further  to  go. 

"Well,"  said  he,  alter  being  as  com- 
fortably seated  as  a  railroad  store  can  ar- 
range, "when  are  you  going  to  give  my 
young  readers  another  narrative  letter?" 

So,  of  course,  I  could  do  nothing  less 
than  promise  to  refresh  my  memory 
again  in  regard  to  those  five  years  of  my 
life  which  stand  out  in  bold  relief,  1860- 
1865. 

The  years  '63  and  '64  were  years  of  raids. 


capacity,  now  tonus  a  part  of  the  great 
Chesapeake  &  Ohio  system  of  1.200  miles 
of  main  line  and  375  locomotives,  many 
of  which  can  tug  along  with  fifty  30-ton 
cars.  It  took  fifty  millions  of  New  York 
money  to  adopt  the  little  old  Virginia 
Central  and  re-christen  her  "Chesapeake 
&  Ohio."  As  to  whether  Mr.  Hunting- 
ton and  his  New  York  confreres,  who 
furnished  these  millions,  have  ever  got- 
ten them  back,  or  would  ever  like  to  do 
so,  it  is  not  my  province  to  know  or  dis- 
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cuss.  I  can  only  say  (or  their  comfort, 
that  the  strongest  tie  that  now  unites  the 
West  and  East  is  the  Chesapeake  &  Ohio 
cross-tie  and  ioo-pound  steel  rails. 

It  will  also  be  seen  by  reference  to  the 
map,  that  the   Gordonsville   bend  of  the 

road  made  this  portion  the  most  ex] I 

during  the  war.  from  Hanover  Court 
House  to  Charlottesville;  and  this  hap- 
pened to  be  the  very  portion  which  was 
General  Lee's  main  dependence  for  trans- 
portation of  his  army  and  supplies.  This 
important  fact,  of  course,  attracted  still 
further  the  attention  of  the  Federal  mili- 
tary, and  they  continually  sought,  and  re- 
peatedly accomplished,  the  destruction 
of  the  bridge,  track  and  depots,  which 
were  all  more  or  less  filled  with  General 
Lee's  army  supplies.  The  Virginia  Cen- 
tral Railroad,  connecting  with  Orange 
and  Alexandria  via  railroad  at  Charlottes- 
ville, was  the  main  feeder  for  General 
Lee's  army.  So  highly  did  he  appreciate 
the  importance  of  this  road,  and  its  neces- 
sity to  his  army,  that  once  when  our  super- 
intendent resigned  on  account  of  some 
interference  on  the  part  of  the  military, 
General  Lee  made  the  position  of  our 
superintendent  (Mr.  H.  D.  Whitcomb)  a 
military  necessity  and  commissioned  him 
with  the  title  of  Major.  He  also  issued 
an  order,  which  we  boys  gladly  posted  in 
our  cabooses,  cars,  tenders  and  telegraph 
offices,  that  no  officer  or  soldier  under  his 
command  should  in  any  manner  inter- 
fere with  the  management  of  this  railroad. 
or  dictate  as  to  the  modus  operandi.  All 
during  the  war  our  general  yard  master 
was  Cornelius  Tyler.  He  was  nearly  as 
well  known  as  any  man  in  Lee's  army. 
"Neal"  Tyler,  as  he  was  familiarly  called, 
was  fond  of  the  "pomp  of  office."  The 
officers  gladly  allowed  him  the  honor 
even  of  being  general  manager,  so  long  as 
he  was  willing  to  assume,  also,  the  respon- 
sibility, worry  and  trouble  incidental  to 
the  honor.  Neal  liked  it  all,  except  some- 
times it  got  too  hot  for  him.  He  kept  one 
of  General  Lee's  orders  posted  on  his  hat. 

Just  here  I  cannot  withhold  a  little  inci- 
dent which  illustrates  "Neal's"  love  of 
official  position  and  sense  of  humor,  as 
well  as  the  great  demand  upon  our 
twenty-six  little  locomotives  and  meagre 
equipments  during  the  war.  That  these 
little  old  wood-burners  played  a  most  im- 
portant part  in  crowning  the  Confederate 
army  with  victory  time  and  again,  cannot 
be  questioned.  That  no  historian  has 
ever  given  to  the  railroads  their  just 
measure  of  honor,  is  but  an  additional 
proof  that  from  the  public  whom  they 
zealously  serve,  they  must  always  thus  ex- 
pect large  blame  and  no  praise. 

It  was  in  '62,  just  after  the  seven  days' 
fight  around  Richmond,  when  we  were 
busy  transferring  General  Lee's  army 
from  the  vicinity  of  Richmond  to  Gor- 
donsville to  meet  Pope's  army.  Train 
Master  Tyler  has  just  loaded  out  every 
available  engine  and  car, and  feeling  great- 
ly relieved  of  this  burden,  he  had  taken  a 


sociable  drink  at  the  Antilotti  bar-room 
in  the  passenger  room  at  the  depot.  He 
stepped  out  upon  the  pavement  to  view 
the  cleared-up  yard,  and  saw,  coming 
down  Broad  street,  a  cavalry  officer,  who 
rode  almost  up  on  Tyler  and  demanded 
to  know  where  he  could  find  the  superin- 
tendent. 

"I  am  he,  sir."  said  Tyler. 

"Well,"  said  the  officer,  authoritatively, 
"I  want  ready  here  in  twenty  minutes 
three  trains  of  twenty  cars,  to  load  up 
with  those  soldiers  now  coming  down  the 
street." 

Tyler  coolly,  and  in  a  dignified  tone,  re- 
plied: "Well,  General.  I  have  already  sent 
out  every  single  engine  and  car  that  can 
turn  a  wheel.  But  alight  and  be  seated. 
I'll  go  up  at  once  and  order  Master  Me- 
chanic Freeman  to  build  three  engines, 
and  have  Master  Car  Builder  Childs  put 
up  sixty  cars,  and  have  'em  here  in  twenty 
minutes!" 

The  officer  dismounted,  and  after  most 
civil  inquiries  learned  that  his  men  must 
go  foot-cavalry  in  the  direction  of  Gor- 
donsville until  they  would  meet  the  empty 
trains  returning,  and  be  taken  up  by 
them. 

These  cavalry  raids  were  always  greatly 
exaggerated.  The  terror  and  consterna- 
tion that  preceded  them  in  many  cases 
did  more  harm  than  the  actual  presence 
of  the  soldiers.  The  points  oftenest  raided 
were  Atlee,  Hanover  Court  House  and 
South  Anna  Bridge,  the  latter  five  times 
burnt  and  five  times  rebuilt,  and  standing 
when  Richmond  fell. 

Beaver  Dam  Depot  was  raided  once  in 
'62,  once  in  '63  and  twice  in  '64;  Fred- 
erickshall  and  Louisa  Court  House  each 
twice.  It  is  a  remarkable  fact  that  Gor- 
donsville was  never  captured  from  us 
during  the  war.  In  '62  General  Pope  got 
in  sight  of  it,  but  we  ran  Jackson's  divi- 
sion into  the  town  just  in  time  to  see  the 
blue  uniforms  coming  down  the  littie 
mountain,  and  they  soon  disappeared, 
making  a  stand  and  giving  old  Stonewall 
a  desperate  fight  at  Cedar  Mountain. 

I  intended  to  tell  in  this  letter  of  the 
Kilpatrick-Dahlgren  raid,  which  came  in 
from  Fredericksburg  and  crossed  near 
Beaver  Dam;  but  I  must  reserve  that  for 
some  definite  dates,  and  will  then  try  to 
set  it  before  my  readers,  as  I  know  it  from 
personal  experience,  and  from  the  ex- 
perience of  eye-witnesses  and  participants 
personally  known  to  me. 

The  raid  upon  and  the  burning  of  Han- 
over Court  House  Depot  by  about  100 
men  from  Stoneman's  command  was  May 
4,  1863 — about  the  time  of  the  fight  at 
Chancellorsville.  The  raiders  came  from 
the  direction  of  Fredericksburg,  bearing 
down  on  the  King  William  side  of  the 
Pamunkey  until  opposite  Hanover  Court 
House,  then  crossing  over  and  heading 
directly  to  Hanover  Depot.  They  reached 
there  about  night,  and  completely  de- 
stroyed the  depot  and  several  cars,  all  full 
of  army  supplies. 


Mr,  James  D.  Christian  was  the  rail- 
road agent  there  then,  and  lived  in  a  com- 
pany building  about  fifty  yards  from  the 
depot.  Mr.  Christian  had  a  happy  fam- 
ily, consisting  of  a  wife  and  five  beautiful, 
curly-haired  daughters  and  one  little  son. 
They  were  all  seated  at  supper  in  the  base- 
ment of  their  dwelling,  in  sight  of  the 
depot.  Mr.  Christian  had  two  servants, 
Aunt  Maria  and  her  daughter.  They 
were  the  house  servants,  and  what  our 
colored  people  call  "white  folks'  niggers." 
Presently  and  suddenly  the  door  opened, 
and  Aunt  Maria  came  in.  She  stepped 
out  into  the  middle  of  the  floor  and  as- 
sumed that  absent-minded,  stiff,  staring 
appearance — the  indescribabl"  and  inim- 
itable condition  into  which  the  genuine 
African  gets  when  converted,  and  relat- 
ing his  experience.  All  eyes  turned  to- 
ward Aunt  Maria,  and  the  girls  began  to 
giggle.  "Hep  yoursef,  Mars  Jim.  Hep 
yoursef,  Miss  Ellen.  Hep  yoursef,  young 
missises.  De  Lord  done  come,  and  I  am 
free!" 

"Oh.  do  pray,  Maria,  go  along  and  let 
us  finish  supper,"  said  Mr.  Christian.  Just 
then  Aunt  Martha,  who  was  waiting  on 
the  table,  happened  to  look  out  of  the 
window  toward  the  depot,  cried:  "Law, 
Mars  Jim,  what  white  folks  is  dese?" 

Mr.  Christian  jumped  up,  and,  seeing 
the  whole  depot  yard  full  of  cavalry  (Fed- 
eral), took  in  the  situation  at  once.  Turn- 
ing to  Aunt  Maria,  he  said:  "The  Lord 
is  come  you  say?  The  devil  is  come,  more 
like!"  He  then  turned  to  his  wife  and 
told  her  that  the  yard  was  full  of  Yankees, 
and  that  they  were  setting  fire  to  the 
depot.  "This  house  will  certainly  be 
burnt,  as  it  is  so  near,  and  all  the  railroad 
property,  too,"  said  Mr.  Christian.  "Take 
the  children  and  servants,  and  carry  every- 
thing out  of  the  house  that  you  can  and 
pile  it  up  in  the  garden  yonder.  I  will  go 
out  and  beg  the  commander  to  spare  the 
house." 

In  less  than  twenty  minutes  the  old 
frame  depot  and  several  cars  full  of  stores 
were  ablaze.  Mr.  Christian  humbly  ap- 
proached the  officer  in  command  and 
begged  him  not  to  destroy  the  building. 

"I  am  sent  here,  sir,"  he  said,  firmly, 
"to  destroy  this  property  as  a  military 
necessity.  My  orders  are,  to  burn  all 
railroad  buildings."  The  officer,  in  turn- 
ing from  the  burning  depot  to  speak  to 
Mr.  Christian,  caught  sight  of  Mr.  Chris- 
tian's garden.  The  furniture  had  all  been 
dumped  in  the  back  part  of  the  garden, 
in  a  pile.  Mrs.  Christian  and  a  half-dozen 
girls  (her  daughters  and  cousins),  all  the 
servants  and  all  the  dogs,  were  grouped 
together.  The  dogs  all  thought  it  a  frolic, 
and  so  did  the  girls,  who  had  gotten  into 
a  perfect  glee.  There  the  girls  stood  with 
their  hair  blowing  to  the  breeze,  and  all 
curly  haired;  there  by  them  the  nappy- 
headed  negroes  and  the  curly-haired  dogs. 
The  great  blaze  brought  out  this  scene  in 
bold  display  to  the  commander,  and,  turn- 
ing to  Mr.  Christian,  he  said:  "Is  all  this 
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your  family?"  "Yes,"  said  Mr.  Christian. 
"and  I  am  their  sole  support.  If  you  take 
away  our  house,  we  are  out  of  doors." 

"Well,"  said  the  officer,  "the  house  shall 
not  burn.  I  will  order  my  men  to  protect 
it."  He  then  took  a  good  look  at  the 
scene  and  said:  "If  I  could  truthfully  re- 
produce this  picture  and  carry  it  North, 
there  would  be  no  more  war."  The  officer 
then  ordered  his  men  to  spare  the  house, 
and  gave  Mr.  Christian  some  substantial 
proof  of  his  humanity. 

Little  Willie  Christian  had  followed  at 
his  father's  heels,  and  hearing  the  good 
news,  rushed  home  to  tell  his  mother  that 
the  house  was  spared.  This  produced  a 
happy  change  of  scene.  Each  person  be- 
gan to  recover  for  herself  her  dear  pos- 
session, and  in  the  general  chaos  to  find 
her  especial  treasure.  "Whar's  my  child  ?" 
cried  Aunt  Martha,  suddenly  remember 
ing  that  she  hadn't  seen  him  since  the  ex- 
citement began.  "Where's  my  new  hat- 
box?"  cried  Mrs.  Smith  (Mr.  Christian's 
married  daughter).  She  had  just  gotten 
this  new  bonnet  from  Richmond,  and  it 
stood  first  in  her  affections.  "Here's  yo' 
band-box,  Sue,"  cried  one  of  the  girls. 
"And,  horrors!  Aunt  Martha,  here's  yo' 
baby  in  the  box,  on  top  of  Sue's  new  bon- 
net!" Nothing  could  have  been  more 
ridiculous,  and  the  fun  of  the  girls 
waxed  fast  and  furious,  until  Mr.  Chris- 
tian, not  knowing  the  cause  of  the  fun, 
came  up  and  said:  "Come,  come  children, 
how  can  you  do  so,  under  such  distressing 
circumstances?"  But  the  glance  he  gave 
into  the  box  where  the  black  lump  of 
humanity  lay  reposing,  for  once  in  its  life, 
upon  a  bed  of  roses,  was  too  much  for 


Joys    and  Woes   of   a  Railroad  Presi- 
dent. 

The    Hon.    Chauricey    M.    Depew      d 

dressed    the    New    York    Railroad     Club 
several  months  ago.     In  the  course  oi  In 
remarks  he  said : 

"Now  I  trust  that  all  of  you  gentli  mi  n 
some  day  or  other  will  be  railroad  pr<  i 
dents.     The   railroad   pi  e  idi  nl    i  an   join 


i     reci  ignized   in  po  •    and  will 

no!  offend  the  most  modest  in  the  home 
circle,  and  at  the  same  time  get  his  share 
of  fun  out  of  life. 

"As  a  rail  dent  for  the  last — 

now    going   on   twelve  years-  in    co 
with  railroad  presidents  for  thirty  years, 
I  have  di  covered  that  th<   i  ly  one 

thing  to  do — try   to  make  your    railroad, 


■         III 

A 

A    PIONEER    FIRST    CLASS   ENGLISH    CAB. 


with  the  policeman  in  the  'Pirates  of  Pen- 
zance,' where  he  says  that  the  policeman's 
lot  is  not  a  happy  one.  The  railroad 
president  is  expected  to  show  increasing 
dividends  to  the  stockholders,  to  give 
constantly  increasing  wages  to  his  em- 
ployes and  service  to  the  public  for  noth- 
ing. If  he  fails  to  satisfy  them, he  is  abused 


as  best  you  can,  the  best  railroad  there  is 
going.  Treat  the  public  with  absolute 
fairness  and  frankness  and  tell  them  all 
about  it.  Have  no  secrets.  Present  to 
the  stockholders  a  perfect  balance-sheet, 
showing  just  what  you  have  done,  and  if 
they  do  not  like  it  have  your  resignation 
all   ready   on  a   plate.      Have   your  door 


old  sober  sides,  and  he,  too,  joined  in  the 
fun. 

In  half  an  hour  every  soldier  had  gone, 
and  nothing  but  the  huge  pile  of  smoking 
embers,  casting  their  weird  light  against 
the  sky,  was  left  to  speak  of  their  visit. 
Such  is  one  experience  from  a  cavalry 
raid. 

Richmond,  Va. 


PIONEER    IRISH    EXPRESS    LOCOMOTIVE. 

in  the  press  and  laws  are  aimed  at  him  in 
the  legislature;  and  if  he  fails  to  satisfy 
his  employes  he  wishes  that  he  had  never 
been  born.  Now,  on  the  prongs  of  that 
trident  he  goes  through  his  career,  seek- 
ing to  maintain  an  equable  disposition,  to 
retain  the  constitutional  amiability  of  his 
character,  and  to  be  able  to  express  him- 
self on  all  occasions  m  such  language  as 


wide  open  for  any  man  in  the  service  of 
the  company,  no  matter  how  humble,  and 
let  him  take  precedence  of  all  other  busi- 
ness. When  I  adopted  that  rule,  my 
brother  railroad  presidents  who  had  been 
longer  in  the  service  all  over  the  country 
said.  'You  are  going  to  ruin  the  service, 
and  overwhelm  us  with  complaints  of 
everv  kind:  we  will  be  unable  to  transact 
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any  business.'  When  I  first  announced 
the  rule,  dozens  came  from  all  branches  of 
the  service;  but  when  they  found  that 
some  complaint  they  brought  was  con- 
sidered in  all  its  bearings,  and  it  was  in- 
cumbent upon  them  to  show  a  cause  that 
would  satisfy  fair-minded  men  for  mak- 
ing such  complaint,  they  would  sit  down 
at  the  roundhouse,  or  the  shop,  or  on  the 
track,  or  in  the  yard  and  say.  'What  is  the 
matter,  and  how  would  that  look  before  an 
intelligent  railroad  president  understand- 
ing that  business  as  well  as  we  do  our- 
selves,' and  in  ninety-nine  cases  out  of  a 
hundred  they  did  not  come,  and  the  fric- 
tion which  ordinarily  occurs  disappeared 
entirely." 


A  Bicycle  Railroad. 

The  Boston,  Quincy  &  Fall  River  Kail- 
road  has  recently  been  incorporated  to 
build  a  road  from  Boston  to  Fall  River. 
This  is  to  be  on  the  one  rail  nr  "bicycle" 
plan,  and  it  is  not  surprising  to  see  the 
name  of  E.  Moody  Boynton  among  the 
officials.  Mr.  A.  H.  Overman,  of  Vi<  tor 
bicycle  fame,  is  also  one  of  the  promotors 
of  the  scheme. 


Another  Pass  Story. 

The  little  note  about  the  employe  ob- 
taining his  pass  by  argument,  on  pagi 
646  of  the  August  issue,  has  brought  out 
another  story  in  a  similar  vein,  said  to 
be  an  actual  fact. 

Two  roads  paralleled  each  other  to  an 
out-of-the-way  place,  and  the  alleged 
train  manager  arranged  his  schedule  so 
that  some  of  the  crews  had  to  lay  over 
Sunday  in  Nowhere.  They  immediatelj 
asked  for  passes  back  to  civilization,  so 
they  could  come  down  on  the  last  train 
Saturday  and  spend  Sunday  with  their 
families— or  at  a  ball  game. 

Then  the  superintendent — also  one  of 
the  misfit  brand — issued  orders  that  no 
passes  should  be  given,  and  no  one  car- 
ried without  a  pass;  vowed  he  would 
keep  them  up  there  where  they  belonged, 
and  not  carry  them  over  the  road  twice 
for  nothing.  Imagine  his  surprise,  on  the 
next  Saturday  night,  to  see  the  whole 
crew  back  in  town,  in  spite  of  orders  and 
no  passes. 

When  they  unt  in  Monday,  they  were 
called  up  for  examination  and  explana- 
tions, for  the  superintendent  was  mad 
clear  through. 

"How  did  you  come  down  here  Satur- 
day?" 

"Rode  down." 

"But  I  gave  orders  that  no  one  should 
be  carried  without  a  pass." 

"Had  a  pass." 

"Who  in  thunder  gave  it  to  you?" 

"Mr.  T ,  the  superintendent  of  the 

other  road." 

"But  that  wasn't  good  on  our  road." 

"Didn't  come  on  your  road;  came  on 
a  better  one;  had  decent  cars,  decent  road- 


bed and  a  better  engine.  There  the 
superintendent  knows  his  business,  too; 
is  a  railroad  man,  instead  of  a  reformed 
farmer;  said  he'd  give  us  a  pass  every 
week  if  this  one-horse  road  was  too 
blamed  poor  to  do  it." 

Needless  to  say,  the  superintendent 
was  mad.  He  raved  about  being  under 
obligations  to  other  roads,  etc.;  but 
finally  cooled  down,  saw  that  the  only 
way  he  could  help  it  was  to  give  the 
passes  himself,  and  the  men  came  home 
Saturday  nights  after  that  until  the  run 
was  changed. 

Train  Order  Holder. 

The  annexed  engraving  shows  the  cab 
of  engine  No.  15.  belonging  to  the  Florida 
East  Coast  Railway,  built  with  the  B.  L. 
E.  train  order  holder  secured  in  a  promi- 
nent position,  where  it  is  not  likely  to  be 
o\erlooked  by  the  engineer.     Tins  is  the 


tion  was  effected,  and  those  who  had 
shouted  most  loudly  for  iron  soon  forgot 
that  they  had  said  a  word  against  steel. 

A  similar  operation  of  evolution  is  go- 
ing on  in  other  lines  of  engineering 
where  steel  is  still  looked  upon  as  a 
treacherous  material.  More  light  and 
more  intelligent  experience  are  likely  to 
lead  to  the  same  results  in  the  general  in- 
troduction of  steel  to  all  kinds  of  ma- 
chinery as  they  did  in  making  it  the  uni- 
versal material  for  boilers. 


Fast  Run  on  Lake  Shore. 

We  learn  from  Mr.  George  W.  Stev- 
ens, superintendent  of  motive  power  of 
the  Lake  Shore  &  Michigan  Southern, 
'hat  on  July  30th  two  of  their  well-known 
class  of  ten-wheel  passenger  engines, 
built  at  the  Schenectady  Locomotive 
Works,  ran  train  Xo.  36  from  Cleveland 


B.    L.    E.    TRAIN    ORDER    HOLDER   AS   SEEN    IX    CAB. 


holder  designed  by  S.  L.  Harman,  of  St. 
Augustine,  Fla.,  and  which  has  been  re- 
peatedly mentioned  in  the  pages  of  "Lo- 
comotive Engineering."  It  has  been 
adopted  by  the  Florida  East  Coast  Rail- 
way and  will  be  applied  to  all  the  engines. 


The  Treacherous  Steel  Still  Progress- 
ing. 

Vbout  twenty  years  ago  certain  engi- 
neers, mostly  in  the  United  States,  began 
specifying  steel  for  the  construction  of 
boilers.  A  great  outcry  was  at  first  made 
against  the  treacherous  steel  for  such  a 
purpose;  for  it  was  rightly  argued,  the 
best  material  is  not  any  too  good  for  such 
an  article  as  a  steam  engine  boiler,  where 
so  many  lives  may  depend  upon  its  im- 
munity from  accident. 

In  spite  of  much  opposition  begotten 
of  ignorance,  and  the  engineering  con- 
servatism that  so  often  clings  to  old 
methods  and  tried  material,  the  progres- 
sive men  insisted  that  the  ordinary  run  of 
good  steel  was  more  reliable  than  iron, 
and  within  a  few  years  a  complete  revolu- 


to  Buffalo,  a  distance  of  183  miles,  leav- 
ing the  first  named  place  one  hour  and 
sixteen  minutes  late  and  arriving  at  Buf- 
falo twenty-eight  minutes  late,  which  in- 
cludes going  around  the  "Y"  at  Buffalo, 
coming  to  a  halt  for  New  York  Centnl 
switch  engine  to  couple  on  and  back  to 
New  York  Central  Depot  and  coming  to 
a  halt  there.  The  stops  made  were  as 
follows:  Painesville,  Ashtabula,  Erie, 
Brocton  Junction,  Dunkirk  and  Erie 
Crossing  at  Buffalo.  The  train  consisted 
of  two  express  cars,  one  postal,  one  bag- 
gage, one  smoker,  two  coaches,  two 
sleeping  and  one  dining  car— total,  ten 
cars. 

During  the  trip  in  two  instances  a  speed 
of  75  miles  per  hour  was  reached,  in  one 
instance  78  miles  per  hour,  one  distance 
87  miles  per  hour,  one  instance  77  miles 
per  hour  and  one  instance  66  miles  per 
hour. 


Those  who  want  a  copy  of  the  Air 
Brake  Men's  proceedings  should  apply 
early.     They  are  going  off  rapidly. 
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Cleaning;  Out  Ashpits. 

The  ashpit  is  usually  an  eyesore  around 
any  round-house,  and  the  continual  dump- 
ing and  cleaning,  or  partial  cleaning,  takes 
more  time  than  many  imagine,  besides 
never  being  really  clean.  The  arrangement 
at  the  Meadow  shops  of  the  Pennsylvania 
Railroad,  patterned  after  the  one  at  Al- 
toona,  is  a  very  neat  and  efficient  device, 
which  seems  worthy  of  being  more  gen- 
erally adopted. 

The  illustrations  give  a  fair  idea  of  the 
general  arrangement,  which  is  beside  the 
sand-house,  just  outside  the  round-house 
at  this  place. 

The  bridge  spans  the  dumping  track 
and  another  beside  it.  which  holds  the 
cars  for  carrying  the  ashes  away.  The 
right-hand  view  shows  the  cars,  or  buck- 
ets, which  rest  on  four-wheel  trucks  in  the 
pit. 


be  raised  double  thi  di  tani  e  by  means  of 
the  sheave  wheel  and  rope  shown,  which 
doubles  the  travel  of  the  ropi 

The  traverse  cylinder  is  of  wrought- 
iron  pipe,  with  an  internal  diameter  of  7^4 
inches  and  a  travel  of  3  feet  10  inches. 
This  travel  is  multiplied  four  times  by  the 
same  method  of  rope  and  sheaves,  so  that 
the  full  length  of  bridge  can  be  covi  red 
The  buckets  weigh  525  pounds,  and  have 
a  capacity  of  1,100  pounds.  The  hoisting 
cylinder  carries  a  signal  lamp,  and  a  head- 
light is  placed  against  the  building  as 
shown,  to  prevent  any  collisions  at  night. 
Both  air  cylinders  are  worked  by  en- 
gineers' brake  valves  at  tin-  si.i.-  of  the 
building,  a  man  being  shown  operating 
them   in  the  kit  hand  view  . 

Power  is  supplied  by  a  9^-inch   \\  1    1 
inghouse  air  pump  at   a  pressure  oi    [20 
pounds  per  square  inch. 


wished  to  end  his  life  by  getting  acci- 
di  ni. illy  killed  in  a  railway  accident. 
Could  he  do  it?     Certainly. 

"If  hi  0  get  on  a  train  and  ride, 

ride,  rid'  at  the  rate  of  j,slA  miles  an 
hour,  day  and  night,  without  ever 
ping,  with  average  luck  he  would  e 
ally  get  surcease  from  the  gnawing  pain 
hi  11  1  iinewhcre  in  thl  •  "iirsc  of 
passing  over  35,542,282  miles.  Unfortu- 
nately, however,  he  would  be  injured 
about  nine  times  before  he  reached  his 
end.  Ilis  possible  journey  would  have 
taken  him  round  this  weary  world  1,421 
times.  And  the  cost?  Nearly  irso.ooo! 
And  he  would  be  in  his  135th  year  by  the 
time  his  desperate  purpose  was  achieved, 
and  it  is  to  be  hoped  would  have  more 
1  n  1   than  he  started  with." 

$  $  § 


When  the  engine  comes  in  it  stops 
under  the  crane,  with  its  tank  by  the  water 
spout  and  its  sand-box  under  the  pipe, 
which  is  seen  projecting  from  the  sand- 
house  this  side  of  the  bridge.  At  the 
same  time  the  men  run- a  car  under  the 
ashpan  and  one  under  the  front  end,  and 
both  the  ashes  and  cinders  are  dumped 
into  them  while  the  sand-box  and  tank 
are  both  receiving  their  respective  con- 
tents. In  this  way  all  the  operations  are 
performed,  and  the  engine  is  ready  to 
leave  the  pit  in  twenty  minutes — quite  an 
item  wdien  several  are  waiting  for  their 
turn.  When  an  opportunity  presents,  the 
cars  are  run  under  the  crane,  the  air  hoist 
run  over  the  pit  and  the  ash  dumps  lifted 
out  of  their  trucks,  run  over  the  other 
track  and  dumped  into  the  car  by  hoisting 
until  the  levers  come  in  contact  with  the 
ring  shown.  This  dumps  the  load  by 
opening  the  bucket. 

The  hoisting  cylinder  is  made  of  cast 
iron  pipe,  12  inches  internal  diameter,  and 
a  travel  of  6  feet  6  inches.   The  bucket  can 


ASH-HANDLING    PLANT. 

We  are  indebted  to  Mr.  J.  W.  Sanford, 
the  master  mechanic  here,  for  the  figures 
given.  We  believe  the  device  was  patent- 
ed on  July  20th  by  Messrs.  Wallis  &  Strat- 
ton,  of  Altoona. 


An  Australian  Calculation. 

The  mathematical  fiend  of  the  "New 
South  Wales  Railway  Budget"  has  been 
wrestling  with  a  book  of  statistics  with 
the  following  result,  which  has  the  one 
good  point  of  showing  that  the  pas- 
sengers of  railways  are  pretty  well  cared 
for  in  spite  of  all  the  grumbling  we  hear 
on  the  subject.     Here  is  what  he  says: 

"If  a  man  takes  a  ride  of  the  average 
length,  which  is  about  twenty-four  miles, 
in  a  railway  train,  what  is  his  chance  of 
getting  killed? 

"According  to  an  official  report,  care- 
fully prepared,  the  writer  has  calculated 
that  it  is  one  chance  in  1,491,910. 

"Put  it  this  way.  Supposing  a  young 
man  of  twenty,  jilted  by  his  sweetheart. 


P.  Leeds,  superintendent  of  machinery 
L.  &  N.  R.  R.,  is  another  believer  in  large 
main  reservoir  capacity.  All  of  his  freight 
engines  are  equipped  with  two  main  reser- 
voirs, having  a  combined  capacity  of 
about  28.000  cubic  inches.  The  pump  dis- 
charges into  one,  and  the  train  supply  is 
taken  out  of  the  other,  thereby  securing 
good  dry  pressure  and  lots  of  it.  It  is 
needless  to  add  that  when  they  get  a 
fully  air-braked  train  they  never  run  out 
of  air. 

@     ©     © 

The  Davis  &  Egan  Machine  Tool  Com- 
pany, of  Cincinnati,  O.,  have  purchased 
the  extensive  works,  formerly  occupied 
by  the  W.  S.  Merrill  Chemical  Works, 
of  Cincinnati.  O. 


.% 


■■■:■ 

§ 


A  patent  valve  for  steam  heating  ap- 
paratus has  been  assigned  to  the  Safety 
Car  Heating  and  Lighting  Company  by 
Robert  M.  Dixon,  their  chief  engineer. 
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Great  Northern   Locomotive. 

The  annexed  engraving  shows  a  new 
type  o(  locomotive  recently  designed  by 
Mr.  H.  A.  Ivatt,  locomotive  superintend- 
ent of  the  Great  Northern  Railway  of 
England.  Mr.  Ivatt  has  not  been  long 
locomotive  superintendent,  and  this  is 
the  first  important  designing  work  which 
he  has  done. 


side,  after  which  the  same  side  is  painted 
a  solid  black.  The  glass  is  then  placed  in 
a  plain  ring  of  polished  brass  having  a 
flange  which  is  faced  off  true  to  receive 
the  glass  disk;  the  latter  is  held  in  place 
in  the  ring  by  a  cast-iron  back  fastened 
to  the  ring  by  three  tap  bolts;  the  back 
having  the  usual  boss  at  the  center,  which 
fits  the  stud  on  the  front-end  door. 


and  took  a  seat,  while  the  other  passen- 
gers were  getting  out. 

One  of  these  passengers,  seeing  the  old 
lady  sitting  calmly  among  her  bundles, 
said  to  her,  "Madam,  why  do  you  sit 
there?    Aren't  you  frightened?" 

"Frightened?"  she  repeated.  "Laud 
sakes!  Why,  I  thought  this  was  the  way 
they  always  stopped." 


GREAT    NORTHERN    PASSENGER    ENGINE. 


It  will  be  noticed  that  with  the  exception 
of  having  inside  cylinders,  the  engine  has 
what  be  called  an  American  look,  the  cab 
being  much  larger  than  we  find  on  the 
ordinary  run  of  English  engines.  The 
cylinders  are  17^2  x  26  inches  stroke  and 
the  driving  wheels  are  79  inches  in  dia- 


Painting  the  back  of  glass  black  after 
the  engine  number  is  put  on,  causes  the 
latter  to  stand  prominently  forth  from 
its  mirror-like  setting,  and  makes  it  one 
of  the  tastiest  conceptions  for  a  detail  that 
has  corners  usually  smudgy  with  lamp- 
black.     These    are    always    bright,    even 
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GLASS   NUMBER    PLATE. 


meter.  The  total  heating  surface  is  1,- 
124  square  feet.  The  grate  area  is  18 
square  feet  and  the  working  pressure  is 
I/O  pounds  per  square  inch. 


Glass  Number  Plate. 

A  most  finished  and  pleasing  job  for  a 
front-end  engine  number  plate  is  that 
shown  in  our  illustration  of  a  design  by 
Superintendent  of  Motive  Power  Leeds, 
of  the  Louisville  &  Nashville  Railroad, 
and  standard  on  that  line.  The  whole 
beauty  of  the  contrivance  lies  in  the  use 
of  a  glass  disk  on  which  the  engine  num- 
ber is  painted,  on  the  rear  or  protected 


when  dirty;  easy  to  clean,  and  cheap  to 
make  or  repair. 

&    i    $ 

Wasn't  Used  to  Good  Braking. 

An  old  lady  from  Vermont,  who  had 
never  ridden  on  a  train  before,  was  going 
to  Boston  for  the  first  time. 

Suddenly  the  train  ran  off  a  switch  that 
had  been  left  open,  and  the  cars  were 
thrown  into  a  ditch.  The  car  that  the  old 
lady  was  in  landed  right-side  up,  but 
she  was  thrown  half  the  length  of  the 
car. 

Then  she  gathered  herself  calmly  up, 
picked   up    her   bundles   and   bandboxes, 


There  is  a  measure  before  the  British 
Parliament  at  present  which  proposes  to 
give  compensation  to  employes  in  cases 
of  injury  received  while  at  work.  The 
purpose  of  the  bill  is  to  take  away  part 
of  the  injustice  inflicted  by  employers  in 
their  not  being  held  liable  for  accidents 
caused  by  the  carelessness  of  fellow  ser- 
vants. In  tne  great  corporations  which 
employ  most  labor  nowadays,  this  fellow- 
servant  business  has  frequently  the  effect 
of  preventing  the  workman  from  collect- 
ing damages  for  injury  received  through 
the  carelessness  of  his  employers.  One 
reprehensible  feature  of  the  proposed 
measure  is  that  it  permits  the  "contract- 
ing out"  of  liability  by  the  employer,  i.  e., 
it  permits  employer  and  employed  to 
make  an  agreement  which  prevents  the 
employer  from  being  liable  for  any  in- 
juries received  by  the  employed.  Railroad 
men  are  particularly  opposed  to  this  part 
of  the  bill,  as  it  would  rob  them  of  any 
benefits  conferred  by  the  law. 

i   '«     1 

An  impression  prevails  among  many 
people  in  this  country  that  American  rail- 
roads are  the  only  railroads  imposed  on 
by  politicians  and  others  for  free  passes, 
but  a  recent  agitation  in  France  concern- 
ing passes  brought  out  the  fact  that  about 
seven  million  passes  are  issued  annually 
by  French  railway  companies.  It  is  pro- 
posed to  put  a  tax  on  those  free  passes 
in  France,  and  a  howl  of  rage  has  gone 
forth  from  those  who  enjoy  the  privilege 
of  riding  for  nothing.  The  proposed  tax 
is  very  light,  and  it  might  be  supposed 
that  those  enjoying  the  privilege  of  riding 
free  would  pay  it  without  any  protest, 
but  the  political  class  seem  to  be  the  same 
everywhere,  and  a  few  cents  imposed  up- 
on a  free  pass  is  considered  a  real  griev- 
ance. 


Consul  Child  writes  from  Hankow 
that  Walter  Kennedy,  a  citizen  of  Pitts- 
burg, Pa.,  has,  under  the  instructions  of 
Sheng  Taotai,  taken  charge  of  the  iron 
works  at  Hanyang.  He  has  been  mak- 
ing good  steel  rails,  30  feet  in  length,  at 
the  rate  of  120  per  day.  He  seems  to  under- 
stand his  business,  and  the  Chinese  offi- 
cials are  well  pleased  at  the  skill  he  has 
evinced  in  getting  their  large  plant  in 
order.  The  rails  are  shipped  to  Shanghai, 
to  be  used  on  the  Woosung  Railroad. 
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Chuck  for  Planing  Cylinders. 

The  man  who  lias  run  the  big  planer  in 
a  railroad  shop  is  thoroughly  conversant 
with  some  of  the  trials  attending  the  plan 
ing  of  locomotive  cylinders,  where  for 
want  of  proper  facilities  it  is  necessary  to 
set  them  up  on  the  planer  on  the  cob-house 
principle,  with  wooden  blocks  and  wedges 
as  the  means  of  adjustment.  One  setting 
of  a  cylinder  under  these  circumstances 
is  quite  enough  to  lake  the  enthusiasm 
out  of  any  man,  and  this  three  or  more 
times  repeated  in  order  to  reach  all  pirts 
with  the  tool  is  wearily  gone  over  befora 
the  job  is  completed.  It  is  well  known 
that  the  expenditure  of  time  in  putting  the 
cylinder  into  shape  to  use  the  tools  by 
this  method  is  almost  equal  to  that  de- 
voted to  the  planing  of  it. 


After  bringing  the  brackets  up  to  the 

cylinder  joints  they  are  bound  togethei 
with  four  rods  running  from  end  to  end. 
The  cylinders  are  thus  set  true  with  the 
bore,  afte-  being  squared  up  with  the 
valve  seat  and  joint  at  the  center,  by  Un- 
set screws  seen  in  the  blocks  under  the 
saddle,  an  operation  performed  w.th  cer- 
tainty and  dispatch,  for  the  cylinder  will 
revolve  easily  on  the  rings  in  the  count*  I 
bore  before  strain  is  put  on  the  rods.  The 
same  blocks  have  set  screws  to  take  up  the 
end  thrust,  and  thus  the  saddle  is  lev(  lied 
and  clamped  at  the  same  time. 

The  cylinder  once  set  as  shown  is  a  per- 
manent fixlurc  until  all  planing  is  done  on 
the  top  and  side,  so  far  as  disarrangement 
in  the  chuck  is  concerned.  The  one  shift 
necessary    to    finish    the   valve    seat    and 


as  in  the  first  instance,  when  the  frame  fit 
is  planed;  they  being  ii  h  ulars  sim- 

ilai  to  those  shown  with  the  cylinder  ex- 
i  •  pi  iIh-  hight.     For  extremely  high  sad- 
ins   hight    i-.    increased    by   filling 
blocl  ihown  in  d 

in'  -  hanical  wa  "ifying  and 

-  heapi  '"ii"  the  pi  of  i  yl  n<l'-rs  was 

ed   by   Mi     Pulaski  Leeds,  supcrin- 

i  the  Louisville 

8t   Nashville    Railroad,   where   the   chuck 

•>r  a  long  time,  giving  the 

in     I  ll   ii- ring  returns  for  its  cost. 


At  some  of  the  railway  stations  in 
France  where  passengers'  baggage  has  to 
Ih-  examined,  to  prevent  smuggling,  the 
use  of  X-rays  has  been  introduced  as  a 
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CHUCK    FOR    PLANING    CYLINDERS. 


A  chuck  that  holds  the  cylinder  in  line 
with  the  bore,  and  maintains  that  position 
rigidly,  is  shown  in  the  accompanying  en- 
graving. It  is  mounted  on  a  base  plate 
which  in  turn  is  bolted  to  the  planer 
platen.  The  base  plate  is  made  as  wide  as 
is  possible  and  passes  between  the  hous- 
ings of  a  54-inch  planer,  having  flanges 
I  inch  deep,  which  drop  over  and  fit  on 
the  sides  of  the  platen.  The  centering  of 
the  cylinder  on  the  plate  is  accomplished 
by  the  brackets,  which  are  bolted  to  the 
plate  and  have  a  flange  on  the  inside  face 
17  inches  in  diameter,  which  fits  into  a 
ring  made  to  go  in  the  counterbores  of  the 
various  sized  cylinders.  Making  the 
flange  of  one  size  and  varying  the  rings  to 
suit  the  cylinders  gives  a  practically  end- 
less scope  to  the  usefulness  of  the  bracket-.. 


steam-chest  seat,  in  which  the  cylinder  is 
turned  at  right  angles  to  the  position 
shown  in  the  engraving,  is  done  by  raising 
the  base  plate  and  chuck  bodily  on  the 
planer  platen  sufficient  to  clear  the  lugs 
on  the  plate.  This  is  done  by  a  jack  at  the 
center  of  the  base  plate,  the  jack  resting 
on  a  flanged  disk,  which  in  turn  is  on  the 
planer  platen.  This  disk  is  turned  on  the 
edge  to  fit  the  hole  freely  in  the  center  of 
the  plate,  so  that  when  the  jack  ra:s:s  the 
cylinder  and  chuck  to  shift  their  position, 
they  can  turn  freely  around  the  jack  as 
a  center,  and  are  then  dropped  on  the 
platen  and  secured  to  the  latter,  when  the 
planing  may  proceed  without  any  further 
adjustment. 

Brackets  of  a  hight  to  allow  the  cylin- 
der to  be  turned  completely  over  ar?  used 


means  of  detecting  prohibited  articles. 
As  such  articles  are  nearly  always  held 
in  bottles,  the  new  method  of  examina- 
tion is  proving  highly  satisfactory.  The 
travelers  who  are  not  given  to  smuggling 
prefer  the  new  method  to  the  old  one. 
which  entailed  the  pulling  out  of  the  con- 
tents of  any  package. 

©     §     % 

The  Pennsylvania  Railroad  recently 
made  a  fast  run  from  Chicago  to  Pitts- 
burg. No  special  preparations  were  made, 
the  engines  regularly  in  service  being 
used  to  haul  the  three  special  cars,  which 
were  occupied  by  Vice-President  Mc- 
Crea,  General  Manager  Wood  and  a  party 
of  officials.  The  distance  is  546  miles, 
and  it  was  run  in  9  hours  and  25  minutes 
(563  minutes). 
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Practical  Letters  from  Practical  iVien. 


m   | 

Smith's  Duplex  Boring  Bar. 
/  ditors: 

I  send  you  to-day  a  blueprint  of  my 
recently  designed  giant  double  boring  bar. 
by  which  we  bore  out  both  cylinders  of  a 
locomotive  at  one  time.  By  referring  to 
print  you  will  see  that  the  driving  power 
is  bolted  to  the  pilot  sill.  The  worm 
wheels  are  30  inches  diameter,  and  worms 
4  inches  diameter.  The  proportions,  you 
can  readily  see.  will  give  all  the  power 
that  a  tool  can  be  made  to  stand.  The 
feed  screws  are,  respectively,  7  and  9 
threads  to  the  inch,  and  any  size  desired 
cut  can  be  taken. 

We  have  tested  the  capacity  of  this  tool 
on  two  engines,  of  which  we  bored  out 
the   cylinders   and     bushed     them.      The 


very  cheap,  and  I  am  confident  it  will  do 
four  times  as  much  work  as  any  single 
bar  now  on  the  market. 

D.  O.  Smith,  M.M., 
Mobile  &  Ohio  Railroad. 
Whistler,  Ala. 

§     i     g 

Work  of  Moving  a  Locomotive. 
Editors: 

It  appears  to  me  that  your  article 
entitled  "Labor  of  Pushing  a  Locomotive 
Through  the  Air"  draws  mistaken  con- 
clusions from  coal  consumption. 

At  once  there  comes  to  my  mind  thaf 
the  heaviest  straight  trip,  in  point  of  coal 
consumption.  I  ever  made  over  a  certain 
engine  district  was  also  the  slowest — and 


with  train,  and  that  the  fire  door  was  not 
kept  partly  open,  to  dilute  and  cool,  and, 
therefore,  waste  products  of  combustion. 

But,  at  best,  there's  a  large  unknown 
constant,  which,  both  in  the  loaded  and 
light  engine's  record,  should  first  be  de- 
ducted, before  the  fuel  actually  charge- 
able to  wind  and  other  resistance  is  found. 

The  wind  resistance  at  16^2  miles  per 
hour  is  not  great  when  figured  in  horse- 
power, even  against  the  large  surface 
projected  into  the  wind  by  a  locomotive. 
Unfortunately  for  the  pneumatic-tired, 
Pony-trucked,  single-drivered  tyro  on  a 
bicycle,  he  is  not  a  horse,  nor  possesses 
more  than  a  wee  fraction  of  the  rather  too 
powerful  mechanical  "horse-power,"  and 
he  is  likely,  even  proportionately,  to  suffer 


Saddle 


Thrust  Brace 
Parallel  Pieces 


>^^f 


B.ill  Bearing  Sleeve 

Journal  Bearing  Brace' 
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SMITH'S    DUPLEX    BORING    BAR. 


cylinders  were  bored  to  19  inches,  and 
total  length  of  cylinders  is  32  inches. 
Both  cutter  heads  traveled  through  in  1 
hour  and  37  minutes. 

The  usual  ways  of  boring  out  cylinders 
in  the  average  railroad  shops  are  very 
slow,  sometimes  taking  several  days.  This 
bar  reduces  the  time  for  such  work  from 
days  to  hours.  The  tool  is  easy  to  adjust, 
takes  any  spread  of  cylinders,  and  there  is 
no  need  of  taking  off  pilot  sill,  deck  nor 
arch  braces,  as  is  usually  necessary  when 
using  other  boring  bars.  It  is  very  steady 
and  rigid,  and  does  not  chatter.  Power 
is  limited  to  the  strength  of  the  cutting 
tools,  and  can  be  operated  by  either  air, 
electric  motors  or  power.     It  can  be  built 


slowest,  not  on  account  of  heavy  train, 
but  demoralization  of  wires  by  wind  and 
ice,  so  that  we  spent  a  large  part  of  our 
time  on  side  tracks. 

This  suggests  to  me  that  there  is  a  large 
amount  of  coal  burnt  in  a  locomotive 
which  is  constant,  whether  the  engine  is 
pulling  a  load,  running  light,  or  only 
standing  still,  keeping  warm.  The  kind 
of  weather  and  strength  of  wind,  as  affect- 
ing radiation,  stack-draft,  etc.,  have  an  im- 
portant influence. 

It  is,  I  suppose,  to  be  taken  for  granted 
that,  in  the  test  of  the  light  engine  you 
refer  to,  care  was  taken  that,  owing  to  free 
steaming  or  light  coal,  the  amount  of  pop- 
ping was  not  in  excess  of  that  of  engine 


more  from  "no  steam"  than  his  forty-ton 
competitor,  to  which,  in  the  matter  of 
wind  resistance,  you  liken  him. 

At  l6;4  miles  per  hour,  the  pressure  on 
each  square  foot  of  the  engine's  projected 
area  is  about  1.4  pounds. 

Taking  projected  area  of  a  locomotive 
on  a  plane  at  right  angles  to  line  of  mo- 
tion, wind  resistance  at  stated  speed 
amounts  to  about  7.3  H.  P.,  which  will 
not  take  much  coal  at  any  conceivable 
rate  of  combustion. 

E.  H.  Mumford. 
Elizabeth,  N.  J. 

[The  facts  and  figures  given  by  Mr. 
Mumford  appear  to  be  all  right,  yet  never- 
theless we  adhere  to  the  figures  given  in 
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our  article.  They  were  the  results  of  an 
actual  experiment.  The  superintendent  o( 
motive  power  of  the  Pennsylvania  line^ 
west  of  Pittsburg,  while  investigating  the 
question  of  what  weight  of  trains  certain 
locomotives  should  pull,  had  a  consolida- 
tion engine  run  light  over  a  division  at  a 
speed  of  i6}4  miles  an  hour.     The  coal 


When  the  cutter  //  reaches  the  shouldei 

of  the  shaft,  the  latch  is  switched  off  by 
moving  the  handle  K  to  the  left,  by  win.  h 

movement  the  Iced  1  .     loppi  'I  and  the  tool 

makes  a  fillet.  This  tool  was  made,  and 
has  been  in  use,  at  the  Northern  Central 
Railway  shops,  at  Elmira,  N.  Y.  It  does 
its  work  very  satisfactorily,  and  is  a  handy 


•   year  using  very  had  water  on 
thi    road    I   am   working  on,  and   I  am, 

ence  about 
the  remedy  we  apply. 

I  Ik  1 nl;,    two  thing     to  prevent 

foaming,    under    the    1  ircum  I 

scribed-  one  is  the  use  of  castor  oil,  the 

other  1-   the  usi    ol   gly<  1  1  in<      'I  0  pre- 
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consumed  was  weighed  and  amounted  to 
30  pounds  per  mile.  The  quantity  used 
does  not  agree  with  rules  on  the  subject, 
but  it  is  one  of  those  stubborn  facts  that 
cannot  be  argued  out  of  sight. — Ed.] 

©  &  ® 

Tool  for  Reverse  Shaft  Journals. 

Editors: 

The  sketches  herewith  represent  a  tool 
for  turning  the  ends  of  a  reverse  shaft, 
which  need  not  swing  in  the  lathe,  and 
can  therefore  be  operated  on  in  any  small 
lathe  of  sufficient  capacity  to  receive  the 
job  on  its  centers. 

The  tool  consists  of  piece  A,  Fig.  1 ; 
the  center  B,  the  cutter-bar  C,  which  has 
a  left-hand  thread  Ms-inch  pitch;  the  two 
gears  D  and  D' ,  with  46  teeth  "4-inch 
circular  pitch,  and  the  star  E.  Gear  D  is 
threaded  to  receive  the  left-hand  thread 
on  the  cutter  C,  and  when  revolving  will 
move  the  cutter-bar  ahead. 

It  is  used  in  the  following  way:  Refer- 
ring to  Fig.  2,  the  lathe  spindle  is  seen  to 
receive  the  taper  shank  of  the  center  B: 
the  reverse  shaft  is  then  put  on  the  cen- 
ters and  held  with  a  steady  rest  to  pre- 
vent springing  out  of  line,  after  being 
placed  so  that  the  arms  on  the  shaft  will 
not  be  in  the  way  of  the  operator.  The 
switch  plate  F  is  bolted  on  the  left  end  of 
the  lathe  carriage  by  two  bolts,  so  that 
the  latch  G  will  turn  the  star  wheel  E. 
and  thus  feed  the  cutter-bar  1-6  of  %  == 
1-48  inch  at  each  movement  of  the  star. 


Fig.  1 

TOOL  FOR  REVERSE  SHAFT  JOURNAL3. 
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Fig.  2 

TOOL  FOK  REVERSE  SHAFT  JOURNALS. 
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device  to  have  when  large  lathes  are  busy 
with  other  work. 

J.    A.    E'SENAKKR. 

Elmira,  X.    )'. 


To  Cure  Priming  Caused  by  Bad 
Water. 

Editors: 

I  see  by  your  April  number,  one  of 
your  subscribers  in  Howrah,  India,  in- 
quires if  foaming,  or  what  we  call  prim- 
ing can  be  prevented  when  it  is  caused 
through  the  use  of  water  having  a  saline 
or  alkaline   matter   in  it.     We   are   three 


pare  the  remedy,  you  fill  the  oil  feeder 
with  castor  oil,  and  put  it  on  the  trav 
above  the  firebox  door  to  get  hot.  Then 
you  fill  your  gage  glass  and  open  the 
cocks,  and  let  it  gradually  work  into  the 
boiler.  The  quantity  held  by  one  gage 
glass  will  be  found  sufficient  to  prevent 
priming  on  a  run  of  sixty  miles,  even 
when  the  grades  are  heavy.  As  soon  as 
priming  begins  again,  you  have  to  repeat 
the  dose.  We  run  on  an  up  grade  of  120 
miles,  and  two  gages  of  castor  oil  are 
sufficient  to  keep  the  engine  from  prim- 
ing throughout  the  whole  of  that  dis- 
tance. 


6S8 
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If  you  use  glycerine,  about  one-quarter 
of  the  quantity  will  be  sufficient.  We  use 
castor  oil  for  everything,  excepting  valves 
and  cylinders,  and  as  it  is  always  on  the 
engine,  we  use  it  in  preference  to  glycer- 
ine. We  had  terrible  trouble  here  with 
priming,  on  account  of  the  bad  water  used, 
until  we  tried  the  c  istor  oil;  but  that  has 
proved  a  complete  remedy. 

C.  Wai.kinc.ton. 

Murray  Bridge,  South  Australia. 


A  Question  About  Gages. 
Editors: 

Is  there  not  a  better  construction  of  the. 
dial  of  a  steam  gage  than  the  one  made  by 
some  well-known  makers? 

Instead  of  having  the  pointer  travel  % 
inch  or  less  for  an  indication  of  5  pounds, 
is  it  not  better  to  have  a  pointer  travel  yi 
inch,  or  even  longer,  for  a  5-pound  indi- 
cation? 

With  a  longer  pointer  movement,  could 
not  a  fireman  tell  what  effect  one  or  two 
scoops  of  coal  will  have  on  the  steam 
pressure? 

A  gage  with  close  markings  is  continu- 
ally bobbing  back  and  forth,  especially  on 
a  flighty  engine. 

Also  the  air  gage  might  be  made  on  the 
same  principle. 

A.    A.    LlNDLEY. 

Oskaloosa,  fa. 

$  §  $ 

An  Eccentric  Set-Screw  Lock. 

Editors: 

Although  the  eccentrics  of  the  Fall 
Brook's  locomotives  are  feathered  on  the 
axles  if  the  set  screws  are  lost,  they  soon 
become  loose  and  wear  out  the  keys. 

The  eccentric  next  the  driving  box  al- 
ways gives  the  most  trouble,  and  is  inac- 
cessible to  replace  the  screws  until  for- 
ward motion  strap  is  taken  down,  often 
causing  considerable  trouble  and  delay. 

The  form  of  set  screw  shown  in  Fig.  1 
has  been  used.  This  admits  of  the  use 
of  a  common  nut  for  a  lock,  and  proves 
very  efficient,  besides  being  cheaper  to 
make  than  the  common  kind.  A  grade 
of  steel  is  used  which  can  be  cut  in  the 
dies  of  a  turret  lathe,  and  a  full-length  bar 
is  threaded  at  once,  and  then  cut  to  cor- 
rect lengths  and  ends  squared  in  a  mill- 
ing machine. 

As  shown  in  Fig.  2,  the  nut  is  screwed 
on  after  it  is  set  up,  and  does  not  add 
anything  to  length  of  screw;  thus  can  be 
used  in  close  quarters. 

F.  E.  Rogers. 
Corning,  A7.   Y. 


First  Locomotive  with    Horizontal 
Cylinders. 

Editors: 

In  your  July  number,  page  543,  you 
claim  that  Wm.  Mason  built  the  first  loco- 
motive with  horizontal  cylinders  and 
spread  truck,  ignoring  the   fact  that  the 


"Addison  Gilmore"  was  built  two  years 
before  Mason  built  a  locomotive,  with  the 
above  named  peculiarities. 

W.  Eddy. 
Springfield,  Mass. 

[We  stand  corrected.— Ed.] 

i     @     i 

Narrow  Escapes. 

Editors: 

I  wish  to  claim  exemption  from  the 
rule  set  forth  in  "Fatal  Accidents,"  on 
page  429,  June  number,  in  which  it  is 
claimed  that  the  third  disaster  is  fatal. 
I  have  been  in  four  or  five  close  calls  as 
it  may  be  termed,  but  I  only  will  mention 
three  so  as  to  show  the  writer  in  the  June 
number  that  we  can  stand  more  than  three 
wrecks.  On  May  9,  1893,  we  were  back- 
ing down  a  grade  alongside  a  river  which 
was  very   swift   (the   fall   of  the   river   is 
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SET-SCREW    LOCK,    FIG.    1. 


SET-SCREW    LOCK,    FIG.    2. 


about  1.5  per  cent,  and  the  water  was  high, 
the  stream  was  running  about  15  miles  per 
hour.) 

The  natural  course  of  the  river  had  been 
changed  by  the  grate  placed  across  the 
river  bed  and  a  new  one  dug.  The  cur- 
rent was  too  strong  and  it  cut  through  the 
dump,  leaving  the  rails  hanging  in  the 
air.  We,  without  any  warning,  backed  in 
it,  as  it  was  in  the  darkest  part  of  the 
night  and  no  head  light  on  the  back  end 
of  the  tank,  I  went  down  with  the  engine 
and  was  knocked  unconscious  in  going 
down,  but  soon  gained  consciousness  and 
was  washed  ashore  without  much  injury. 
I  was  firing  this  engine.  The  engineer 
also  escaped  with  little  or  no  injury. 

The   following   winter  I   was   firing  an 


engine  on  the  passenger  run,  when  one 
night  the  snow  was  drifting  badly.  The 
snow  train,  consisting  of  a  rotary  plow, 
locomotive  engine  and  way  car,  ran  ahead 
of  us  to  open  the  road  for  us.  It  was 
overtaken  by  us  and  as  the  rotary  was  not 
worked  between  snow  drifts,  the  smoke 
trailed  down  behind  the  way  car  and  we 
could  see  no  red  lights,  so  we  smashed 
into  the  way  car  and  knocked  it  in  small 
piece-;.  The  engine  I  was  on  turned  over 
and  went  down  the  dump,  but  we  were 
not  injured,  both  of  us  staying  with  the 
engine  until  it  was  laying  still.  We  got 
another  engine  and  brought  our  train  over 
the  division. 

Then  last  winter  I  was  double-heading 
a  passenger  train  with  a  snow  plow  on 
my  engine  when  in  striking  a  drift  the 
plow  made  for  the  top,  thus  throwing  the 
engine  off  and  down  the  dump  to  clear. 
The  tank  on  my  engine  was  thrown  on 
top  of  the  engine  and  everything  about 
was  crushed  in,  but  the  place  were  I  was, 
which  was  not  any  too  large  for  me.  All 
this  was  done  so  quick  that  I  had  no  time 
to  jump  and  I  was  not  injured  in  the  fall. 
I  was  running  this  time. 

C.  G.  Wyberg. 
Kalispell,  Mont. 


Locomotive  Reminiscences. 

Editors : 

In  looking  over  Locomotive  Chart  No. 
6,  in  the  June  number  of  "Locomotive 
Engineering,"  the  writer  of  this  article 
came  across  a  couple  of  old  friends — the 
first  "Consolidation"  and  the  first  "De- 
capod" locomotives  built  in  the  world. 
These  locomotives  were  built  at  the  "Nor- 
ris  Locomotive  Works,"  Lancaster,  Pa. 
The  Brandt  Locomotive  Works  were 
started  in  Lancaster,  Pa.,  about  1854.  It 
was  a  stock  company,  operated  by  citizens 
of  Lancaster,  John  Brandt,  Senior,  being 
its  superintendent.  These  shops  were 
operated  until  the  panic  of  1857,  when 
they  closed  down  on  account  of  not  being 
able  to  collect  from  the  different  railroads 
that  had  bought  locomotives  from  them. 
The  Pennsylvania  Railroad  had  a  great 
many  of  these  locomotives,  and  a  great 
many   were   sent  West   and  South. 

In  the  winter  of  1863  and  1864,  after 
the  LTnited  States  Government  had  closed 
down  the  Richard  Norris  shop  in  Phila- 
delphia, for  refusing  to  do  Government 
work,  Edward  and  James  Norris,  two 
brothers  of  Richard  Norris,  came  to 
Lancaster,  and  leased  the  old  Brandt  shop 
for  a  number  of  years.  They  afterwards 
bought  this  shop  for  $45,000.  The  writer 
of  this  article  went  in  these  shops  as  an 
apprentice  in  October,  1865.  At  that 
time  Fred  Curie  was  superintendent  and 
John  A.  Durgin  was  chief  draftsman.  In 
1866.  Mr.  Durgin  was  appointed  superin- 
tendent and  constructor.  He  constructed 
the  first  consolidation  locomotive.  I  do 
not  remember  the  exact  number  built  at 
that  time.     The  next  year  he  constructed 
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the  first  decapod  locomotive.  There 
were  two  of  them  and  they  were  called  the 
"Bee"  and  "Ant."  There  were  other 
consolidations  built  at  these  shops,  and 
if  I  remember  rightly,  there  were  two 
more  decapods  built  on  the  plans  of 
John  Milholland,  of  the  Cumberland  & 
Pennsylvania  Railroad.  These  shops 
were  closed  down,  in  November,  1868, 
on  account  of  the  failure  of  the  Norris 
Brothers.  Mr.  J.  A.  Durgin  then  went 
to  the  Pittsburgh  Locomotive  Works,  as 
general  superintendent,  from  there  he 
went  to  the  Rhode  Island  Locomotive 
Works  as  general  superintendent.  From 
there  he  went  to  Europe,  Old  Mexico, 
and  made  a  trip  through  the  Uni'.ed  States. 
He  was  then  appointed  master  mechanic 
on  some  road  in  the  East,  and  was  after- 
wards killed  by  being  caught  between 
two  cars  in  going  through  the  yard. 

Perhaps  some  of  the  readers  of  "Lo- 
comotive Engineering"  can  tell  me  if 
there  are  still  any  of  the  Brandt  locomo- 
tives in  existence  yet.  During  the 
"Centennial  Year,"  the  writer  saw  one 
running  on  passenger  trains  between 
Harrisburgh  and  Philadelphia.  It  was 
No.  188,  and  in  the  early  days  when  the 
locomotives  were  all  named,  this  one  was 
called  "Fingal's  Baby,"  after  a  well- 
known    "Irish    Giant." 

When  the  writer  left  the  Pittsburg,  Cin- 
cinnati &  St.  Louis  Railway,  January, 
1881,  there  were  still  four  of  the  Brandt 
engines  running  on  the  Pittsburgh  end. 
But  they  were  broken  up  about  1885. 

Henry  C.  Frazer. 

San  Francisco,  Cal. 


The  Empire  State    Express'  Fast  Run 
Beaten. 

Editors: 

In  the  August  number  of  "Locomotive 
Engineering"  I  noticed  the  account  of 
the  fast  run  made  by  the  Empire  State 
Express,  on  the  New  York  Central,  July 
16th.  The  second  paragraph  of  the  article 
reads  as  follows: 

"The  fastest  time  was  made  from  the 
top  of  the  hill  west  of  Batavia  to  East 
Buffalo,  which  is  32  miles  run,  in  26  min- 
utes, which  is  very  close  to  74  miles  an 
hour.  Such  a  speed  for  the  long  distance 
is  unparalleled." 

On  October  24.  1895,  a  special  train  was 
run  over  the  Lake  Shore  and  Michigan 
Southern  Railway  from  Chicago  to  Buf- 
falo, the  record  of  which  run  I  herewith 
inclose. 

The  greatest  speed  was  attained  be- 
tween Erie  and  Buffalo  Creek,  a  distance 
of  86  miles. 

Some  of  the  remarkable  features  of  this 
run  are  as  follows: 

Maximum  speed  attained.  92.3  miles  per 
hour. 

Eight  consecutive  miles  at  the  rate  of 
85.44   miles    per    hour. 

Thirty-three  consecutive  miles  at  the 
rate  of  80.6  miles  per  hour. 


Eighty-six  consecutive  miles  at  the  rate 
of  72.91  miles  per  hour. 

You  will  see  that  the  33  miles  were  cov- 
ered at  a  speed  of  over  6  miles  per  hour 
more  than  the  32  miles  between  Batavia 
and  East  Buffalo,  on  the  New  York  Cen- 
tral; consequently,  the  run  made  on  the 
latter  road  is  not  unparalleled. 

The  engine  which  made  this  run  was 
a  ten-wheeler,  designed  by  Mr.  G.  W. 
Stevens,  superintendent  of  motive  power, 
and  was  built  by  the  Brooks  Locomotive 
Works.  The  cylinders  are  17x24  inches, 
and  the- drivers  are  68  inches  in  diameter. 

My  object  in  writing  this  letter  is  not 
to  detract  from  the  really  remarkable  run 
made  by  the  New  York  Central,  but  I 
thought  that  you  would  be  glad  to  make 
the  correction,  if  the  error  was  pointed 
out  to  you. 

Charles  d.  Wright. 
<  'leveland,  O. 


Rejuvenating  17x24  Power. 

The  small  boiler  trouble  is  being  sub- 
jected to  a  straightening  out  by  Superin- 
tendent of  Motive  Power  Quayle  on  two 
17x24  engines  that  were  suffering  from 
too  much  cylinder  and  too  little  steam. 
New  cylindrical  parts  were  built  to  fit 
new  boiler  heads  and  throat  sheets  fur- 
nished by  the  Schenectady  Locomotive 
Works.  The  new  boilers  are  56^  inches 
diameter  at  the  small  ring,  of  9-16  inch 
steel.  Tubes  are  243  in  number,  2  inches 
diameter  and  12  feet  in  length.  The  fire 
boxes  are  325^  inches  wide,  and  74  inches 
long  at  the  mud  ring.  The  boilers  are 
designed  for  180  pounds  pressure,  and 
with  the  69-inch  wheels  going  with  these 
engines  there  is  every  reason  to  predict  a 
service  out  of  them  that  will  argue  well 
for  the  abandonment  of  the  old  48-inch 
evaporators  they  are  to  replace.  The  dis- 
carded boilers  are  applied  to  15  x  24 
engines  that  are  suffering  from  the  same 
complaint  as  those  referred  to  above. 

i     ®     i 

How   to   Make   Light    Repairs   on    the 
Locomotive   Boiler. 

BY   HENRY   J.    RAPS. 

We  will  assume  that  the  boiler  has  been 
cared  for  properly — has  been  washed  out 
at  regular  intervals,  say  every  500  or  600 
miles.  All  unusual  accumulations  of 
scale  have  been  taken  care  of.  The  stay- 
bolts  and  crown-bar  rivets  or  radial  stays 
have  not  caused  any  trouble,  but  the  tubes 
are  becoming  troublesome,  they  will  not 
remain  tight  more  than  a  trip  or  two. 
If  the  tubes  are  close  together,  say  ]/2  inch 
to  $i  inch,  this  will  take  place  from  10  to 
12  months  after  boiler  is  put  in  service.  If 
tubes  are  from  %  inch  to  1  inch  apart, 
they  should  not  give  any  trouble  for 
from  1/2  to  2  years — the  closer  together 
the  tubes  are.  the  faster  they  will  fill  up 
with  scale. 

You  may  possibly  worry  along  with 
the  tubes  in  this  condition  for  a  year  or 


two  longer,  but  it  is  not  good  policy  to  do 

so;  there  is  no  money  in  it,  only  a  lot  of 

grief  for  the  engineer  and   fireman,   for 

ti  ials  and  also  for  the  boiler-maker. 

As  scale  accumulates  in  sufficient  quan- 
tity to  cause  the  tubes  to  leak,  particles  of 
coal  not  only  adhere  to  the  tube-sheet,  but 
also  to  the  tubes,  partially  or  wholly  clos- 
ing them  and  impeding  the  draught.  The 
cinders  passing  into  the  tubes aresaturated 
with  moisture  from  the  leaky  tubes,  the 
moistened  cinders  adhere  to  the  inner 
portion  of  tubes,  closing  them  up,  and 
reducing  the  amount  of  heating  surface — 
making  it  impossible  for  the  fireman  to 
keep  up  steam — reducing  the  efficiency  of 
boiler  and  engine. 

True,  this  can  be  partially  remedied 
by  cleaning  the  honeycomb  off  from  the 
tubes,  but  in  this  case  prevention  is  worth 
more  than  the  cure. 

The  water  from  the  leaky  tubes  is  con- 
stantly running  over  the  tube-sheet,  cor 
roding  it  and  making  it  brittle.  It  also 
corrodes  the  stay-bolt  heads  and  eventu- 
ally causes  them  to  leak,  also  causing  the 
sheet  to  crack  at  the  stay-bolt  hole.  The 
repeated  caulking  of  the  tubes  wears  away 
the  bead,  and  in  a  short  time  a  groove  's 
worn  into  the  sheet  by  the  caulking  tool 
The  constant  extraordinary  expansion 
of  the  tubes  on  account  of  the  formation 
of  scale  has  made  the  tubes  brittle  and 
eventually  the  beads  crack  off,  making  it 
necessary  to  insert  a  copper  thimble  and 
plug.  These  will  remain  tight  for  a  short 
time.  When  they  leak  it  is  necessary  to 
caulk  them  with  a  beading  tool,  which 
g-adually  cuts  away  the  copper  thimble; 
the  result  is  that  the  beading  tool  cuts  into 
the  sheet  deeper  and  deeper,  until  it  is 
distorted  and  nearly  cut  through. 

The  expansion  and  contraction  of  tube- 
sneet  on  account  of  scale  also  causes  the 
sheet  to  crack  through  the  bridges,  and 
its  general  condition,  when  engine  is 
brought  in  for  repairs,  is  such  that  it  is 
unfit  for  further  service,  and  its  removal 
follows. 

But  this  is  not  the  most  expensive  part 
of  allowing  tubes  to  run  beyond  their 
safe  limit,  sooner  or  later  your  superior  is 
likely  to  thrust  a  message  under  your 
nose  something  like  the  following: 

Station. 

Had  to  double  ....  hill  account  of  tubes 
leaking,  laid  out  45  minutes. 
Engineer.  Engine  No.  . . 

When  the  engine  comes  in  you  have 
an  extra  good  job  done  on  tubes,  and  they 
do  tolerably  well  for  three  or  four  days, 
when  you  receive  a  message  something 
like  this. 

Station. 

Had  to  set  out  eight  cars,  account  of 
tubes  leaking:  obliged  to  plug  four  tubes. 

Engineer.  Engine  No.  .. 

Still  you  trust  to  luck  and  try  it  again. 
The  engineer  starts  out  with  a  full  train; 
he  proceeds  twenty  miles,  and  wires  back 
that  he  has  lost  fifteen  minutes,  account 
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of  tubes  leaking;  engine  wouldn't  steam. 
He  is  obliged  to  set  out  four  cars.  He 
goes  another  twenty  miles,  and  again 
wires  saying  he  has  lost  one  hour  plug- 
ging tubes.  He  is  obliged  to  set  out 
five  more  cars. 

At  the  end  of  the  next  twenty  he  wires 
that  he  is  unable  to  proceed  farther  with 
train.  He  is  instructed  to  return  with 
light  engine,  and  has  covered  half  of  the 
distance,  when  the  official  is  startled  by 
the  following: 

Station. 

Cannot  proceed  farther;  tubes  very  bad; 
cannot  keep  water  in  boiler. 

Engineer.  Engine  No.  . . 


Very  likely  you  are  feeling  very  sore 
yourself  about  having  all  this  odium  cast 
upon  the  boiler-shop,  and  you  wish  to 
remedy  the  trouble. 

In  the  first  place,  have  the  tubes  in  all 
the  boilers  tested  with  a  hammerto  find  out 
their  exact  condition  in  regard  to  the  for- 
mation of  scale  and  the  amount  formed; 
repeat  it  every  six  months  (oftener 
if  found  necessary) ;  keep  a  record  of  each 
engine,  noting  date,  condition  of  tubes 
and  number  of  tubes  necessary  to  be  re- 
moved to  clean  out  scale  from  between 
tubes.  Have  roundhouse  boiler-makers 
report  any  unusual  leakage,  also  any 
troublesome  accumulation  of  scale. 


Loramothv  Engineer!] 
DIAGRAM    SHOWING    TUBES   TO   BE    UEMOVED. 


It  is  necessary  to  tow  engine  in — a  com- 
plete failure. 

This  is  invariably  the  outcome  of  allow- 
ing tubes  to  run  beyond  their  safe  limit, 
and  it  is  this  sort  of  grief  that  causes  rail- 
road officials  to  exclaim:  '"How  long  is 
the  destiny  and  welfare  of  this  road  to  be 
controlled  by  the  boiler-shop?  And  what 
will  be  the  final  result?  Will  it  be  bank- 
ruptcy?" 


When  the  tubes  are  likely  to  make 
trouble — not  after  the  trouble  has  been 
made — remove  a  sufficient  number  to 
clean  the  tubes  and  shell.  The  usual  man- 
ner is  to  remove  an  inverted  V-shaped 
section  from  the  bottom  of  tubes — taking 
out  fifty  or  sixty — more  than  the  neces- 
sary number  of  tubes  are  removed  with- 
out accomplishing  the  desired  result — 
the  reino\tl   of  scale  between  the  tubes. 


A  far  better  plan  is,  to  take  out  every 
other  tube  in  each  alternate  row,  as 
marked  by  small  circles  in  illustration 
shown  below.  It  will  readily  be  seen  that  it 
is  possible  by  this  method  to  remove  all 
the  scale  between  the  tubes — accomplish- 
ing the  purpose  for  which  they  were  re- 
moved. 

It  may  not  be  necessary  to  remove  all 
the  tubes  marked;  the  illustration  merely 
shows  the  plan  which  should  be  followed. 

It  will  not  be  necessary  to  remove 
steam  pipes;  nozzle  only  should  be  taken 
out.  It  may  be  necessary  to  remove  a 
few  extra  tubes  on  either  side,  in  order 
to  shift  the  outer  tubes  over  far  enough 
to  clear  steam  pipes. 

Should  engine  have  circulating  tubes, 
it  will  be  necessary  to  remove  one  in 
order  to  take  out  and  replace  tubes  con- 
veniently. Possibly  one  of  them  is  in  bad 
condition  and  needs  to  be  renewed;  this 
one  should  be  taken  out,  as  it  makes  no 
difference  which  one  is  removed,  as  far 
as  taking  out  tubes  is  concerned. 

If  the  tubes  have  not  been  allowed  to 
run  too  long,  the  scale  may  be  removed 
in  a  few  hours,  otherwise  it  may  take  \l/i 
to  2  days,  and  even  then  it  is  much  less 
expensive  than  to  allow  the  tube-sheet  to 
deteriorate  to  such  an  extent  as  to  cause 
its  renewal,  or  the  engine  to  fail  causing 
grief  and  disappointment  all  along  the 
line. 

In  washing  out  avoid  filling  the  front 
water-leg  with  scale,  as  it  is  very  hard  to 
dislodge,  when  once  packed  in  solidly. 

At  this  time  crown  sheet,  water-legs 
and  stay-bolts  should  be  inspected  and  all 
scale  removed.  Grate  bars  should  be  re- 
moved and  all  leaks  about  mud  ring  at- 
tended to.  Rust  and  ashes  should  be 
cleaned  off  from  mud-ring  rivet  heads, 
and  those  that  have  leaked  should  be 
caulked.  All  leaky  wash-out  plugs  should 
be  taken  out,  holes  retapped.  plugs  chased 
and  replaced. 

Should  it  be  necessary  at  this  time  to 
remove  dome-cap  and  stand-pipe  in  order 
to  clean  off  crown-sheet,  all  braces  and 
brace  pins  which  are  accessible  should 
be  tested  and  thoroughly  inspected,  and 
those  that  are  cracked,  broken  or  danger- 
ously corroded  removed  and  new  ones  put 
in  place. 

These  will  likely  be  all  the  defects  re- 
quiring attention,  except  possibly  a  crack 
or  two  in  the  bend  of  door-ring,  on  ac- 
count of  too  much  lap  on  inner  flange; 
if  there  are  such,  they  should  be  drilled 
out,  the  hole  tapped  and  an  iron  plug  in- 
serted, care  being  taken  that  not  more 
than  one  or  two  threads  of  the  plug  pro- 
ject through  the  sheet. 

If  there  is  a  stud  hole  in  back-head 
through  which  plug  can  be  held  on,  it 
should  be  utilized  for  that  purpose,  and 
also  to  upset  plug  from  the  inner  side 
with  a  steel  pin.  If  there  is  no  such  hole, 
the  plug  should  be  lightly  fullered  and 
caulked. 

At  this  time  the   stay-bolts   should  be 
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tested   to  find  out  if  any  are  broken  or 
cracked. 

The  inspection  of  stay-bolts  is  a  very 
important  feature  in  the  care  of  the  loco- 
motive boiler.  Various  methods  are  em- 
ployed to  discover  broken  bolts,  witli 
good,  bad  and  indifferent  results. 

On  some  roads  30  to  40  pounds  pres- 
sure is  put  on  the  boiler  with  compressed 
air  or  steam,  after  letting  out  water,  in 
Order  to  force  the  ends  of  the  broken 
bolts  apart.  This  aids  slightly  in  discover- 
ing broken  bolts;  but  it  will  never  help 
you  to  find  a  cracked  bolt,  which  is  the 
more  dangerous  of  the  two,  as  it  is  liable 
to  be  overlooked  in  testing  bolts. 

Should  the  stay-bolts  in  upper  part  of 
box  become  cracked  half  way  through, 
which  is  not  a  rare  occurrence,  it  certainly 
reduces  the  strength  of  that  portion  of  the 
bolts  50  per  cent.,  which  is  extremely  dan- 
gerous; for  should  they  all  break  simul- 
taneously, which  is  liable  to  occur,  the 
result  may  be  an  explosion. 

Some  years  ago  on  a  certain  railroad 
there  was  a  standing  order  to  test  bolts 
once  a  week;  the  usual  practice  is  from 
thirty  days  to  six  months,  some  putting  it 
off  until  engine  is  brought  in  for  general 
overhauling.  Testing  bolts  once  a  week 
is  extremely  careful,  and  waiting  until  en- 
gine comes  in  for  repairs  is  extremely 
careless  and  dangerous. 

A  boiler  which  is  properly  constructed 
and  has  a  sufficient  number  of  stay-bolts 
made  of  the  best  iron,  need  not  be  in- 
spected oftener  than  once  every  six 
months,  provided  that  all  broken  and 
cracked  bolts  are  renewed  when  found. 

Boilers  not  having  a  sufficient  number 
of  stay-bolts  should  be  inspected  oftener, 
but  as  this  manner  of  inspection  is  liable 
to  create  confusion,  a  safe  limit  shou'd  be 
set  for  the  weakest  boiler  (unless  it  is  re- 
enforced)  and  all  boilers  tested  under  that 
limit.  The  jacket  should  be  raised  at 
regular  intervals  and  the  inspection  madt 
as  thorough  and  systematic  as  possible. 
A  record  should  be  kept  showing  date  o' 
inspection,  condition  of  bolts,  number 
and  size  of  bolts  taken  out  and  put  in, 
kind  of  material,  mileage  and  name  of 
inspector. 

The  ordinary  way  to  test  stay-bolts  i-  to 
let  out  the  water  and  have  them  held  on 
on  one  end  with  a  light  sledge  and  tap 
them  on  the  other  with  an  ordinary  clip- 
ping hammer,  and  judge  from  the  sound 
which  ones  are  broken  or  cracked. 

A  broken  bolt  which  has  its  two  ends 
separated  is  very  easily  detected  by  the 
hollow  sound  which  is  emitted  when  the 
bolt  is  tested.  A  broken  bolt  whose  ends 
are  still  in  contact  can  be  detected  by  the 
dull,  vibratory  sound  emitted;  a  cracked 
bolt  will  have  the  same  sound  but  not  so 
pronounced,  depending  on  how  badly  it 
is  cracked. 

It  is  impossible  to  detect  all  bolts  that 
are  cracked  by  the  sound  test. 

It  is  this  fact  that  makes  the  sound 
test  unreliable,  and  therefore  unsafe,  and 


too    much    dependence    should    not    be 
placed  upon   it. 

Sinre  the  demand  for  higher  prea  ur< 
by    railroad    companies,    more    attention 
lias  been  paid  than  formerly  to  the  design 
and  •  oiistruction  of  the  locomotive  boiler. 
Unsafe   and   questionable   practices   have 
been  abandoned  for  more  advanced  meth- 
ods,   which    experience,    common    sense 
methods    of    calculation    and    tests    have 
proven  to  be  safe.     In  many  instance    th 
care  of  the  locomotive  boiler  has  not  kr\>: 
pace  with   the  advancement   made   in   it, 
construction;  this  is  especially  true  01  test 
ing  stay-bolts. 

If  higher  pressures  demand  better  con- 
struction than  formerly,  they  surely  also 
demand  the  best  of  care,  therefore  all  un- 
safe and  questionable  practices  should  be 
abandoned  for  those  that  are  absolutely 
safe. 

By  far  the  best  method  of  testing  stay- 
bolts  is  to  drill  a  3-16-inch  hole  1  inch 
deep  in  their  outer  end,  and  when  they 
crack  or  break  they  will  report  them- 
selves. When  they  do  report  themselves, 
they  should  not  be  plugged,  but  taken 
out  and  replaced  with  new  ones.  Don't 
establish  a  bad  precedent  by  allowing  a 
cracked  or  broken  bolt  to  remain  in  the 
boiler.  Bad  precedents  are  usually  easier 
and  more  liable  to  be  followed  than  good 
ones,  and  loose  methods,  if  continued  in. 
will  eventually  make  careless  men;  care- 
less men  may  bring  disaster. 

In  a  busy  season,  when  locomotives  are 
in  almost  constant  service — making  it 
very  inconvenient  to  hold  an  engine  to 
have  broken  stay-bolts  removed — a  small 
number  of  broken  solid  bolts  are  some- 
times allowed  to  remain  in  the  boiler. 
There  are  only  a  few,  and  will  do  no  harm ; 
they  will  be  taken  out  as  soon  as  the  rush 
is  over.  But  the  rush  sometimes  con- 
tinues: new  duties  demand  and  receive 
attention,  and  the  bolts  are  forgotten  until 
the  boiler-maker  brings  in  a  forcible  re- 
minder in  the  form  of  a  report  saying  that 
the  upper  part  of  one  of  the  side-sheets 
has  a  bulge  in  it  the  whole  length  of  fire- 
box and  8  inches  or  10  inches  wide — the 
result  of  all  the  bolts  in  two  or  three  of 
the  upper  rows  being  broken. 

It  sometimes  happens  that  broken,  hol- 
low or  drilled  bolts  are  plugged  when  an 
engine  is  badly  needed. 

These  are  very  bad  practices,  and  can- 
not be  too  strongly  condemned.  It  is 
fortunate,  indeed,  if  such  indifference  and 
carelessness  does  not  make  procrastina- 
tion the  murderer  of  men  as  well  as  the 
thief  of  time. 


Simple  Tests  for  Oils. 

A  little  chemistry  will  also  help  in  se- 
lecting and  testing  lubricating  oils,  and 
the  following  may  be  useful  to  some.  I 
speak  here  of  hydro-carbon  or  mineral 
oils.  The  color  of  the  oil  should  be  per- 
fectly clear,  as  cloudiness  indicates  the 
presence  of  water  or  excess  of  paraffine. 


\\  hen  treated  with  an  alkali  it  should  not 
saponify.  If  it  does  it  is  mixed  with  ani- 
mal fats.  To  detect  acid  or  alkali,  wash 
a  sample  of  oil  with  distilled  water. 
Draw  off  the  water  and  arid  to  it  a  few 
of  phenolpthalein:  if  it  turns  a  red 
color  the  presence  of  alkali  is  indii 
If  a  piece  of  litmus  paper,  dipped  into 
water,  changes  color,  it  is  a  sign  of 
acidity.  Next  take  a  sample  and  add  a 
little  sulphuric  acid,  which  should  give  a 
yellowish  brown  color  only.  Should  it 
darken  or  blacken  the  oil,  or  increase  the 
temperature  considerably,  it  indicates  a 
low  grade  oil,  mixed  with  resin  and  fat 
oils.  Exposed  to  a  temperature  of  -00 
Fahr.  it  should  not  lose  weight. 

Iron  Felt. 

Berlin  and  I  ,1  ng  about  a 

new  invention,  to  be  known  as  iron  felt. 
It  is  made  of  the  very  best  woolen  ma- 
terials, impregnated  with  the  inventor's 
patented  preparation,  which  gives  it  a 
great  power  of  resistance.  It  is  said  to  be 
very  useful  for  railroads  of  all  kinds. 
Placed  between  rails  and  sleepers,  it  dead- 
enr.  sound  and  prevents  shocks.  The  first 
experiments  with  the  new  material  were 
made  by  the  Berlin  City  Street  Railway, 
over  which  360  trains  pass  daily.  The  re- 
sults surpassed  the  company's  most  san- 
guine expectations.  Not  only  was  the 
noise  brought  down  to  a  minimum,  but 
the  wear  and  tear  was  materially  dimin- 
ished. It  is  to  be  tried  on  new  roads  at 
Leipsic.  Such  an  insulating  material 
seems  to  be  specially  adapted  for  elevated 
roads. 

d     i     d 

The  Knot. 

We  frequently  receive  letters  asking  the 
length  of  a  knot,  the  measurement  gen- 
erally employed  in  telling  the  speed  of 
seagoing  vessels.  Few  of  our  landsmen 
ever  learn  the  length  of  a  knot,  and  those 
who  have  done  so  at  school,  do  not  carry 
the  particulars  on  their  memory:  so  we 
will  give  a  note  defining  the  knot,  to  be 
cut  out  and  pasted  in  the  memorandum 
books  of  people  interested  in  the  speed 
of  ships. 

A  knot,  or  nautical  mile,  varies  with 
the  latitude,  but  the  United  States  authori- 
ties have  adopted  6.080.27  feet  as  its  con- 
stant length.  The  English  Admiralty,  on 
the  other  hand,  calls  6.080  feet  the  knot, 
or  nautical  mile.  The  word  "knot"  origi- 
nated from  the  knots  which  form  the  divi- 
sions of  the  long  line  used  by  mariners. 

A  simple  rule  for  converting  knots  into 
miles  is  to  multiply  by   1.1516. 

$  ®  § 

Mr.  Webb,  the  famou*  locomotive  su- 
perintendent of  the  London  &  North- 
western, has  lately  built  two  particularly 
heavy  passenger  locomotives — one  sim- 
ple, the  other  compound.  Both  have 
Joy's  valve  gear. 
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Counterbalancing  Locomotive  Driving; 
Wheels. 

There  has  been  so  much  said  and  writ- 
ten about  the  counterbalancing  of  locomo- 
tive driving  wheels  that  it  might  be  con- 
sidered the  subject  was  exhausted,  but 
there  is  always  something  happening 
which  gives  the  theme  new  vitality,  and 
revives  anew  the  discussion  on  the  prac- 
ticability of  building  a  locomotive  that 
can  project  with  lightning  rapidity  its 
heavy  reciprocating  parts  and  swing  its 
immense  revolving  weights  without  de- 
structive effects  upon  its  own  parts  or 
upon  the  track.  The  discussion  of  the 
subject  has  again  been  revived  by  experi- 
ments made  at  Purdue  University  with  a 
four-cylinder  locomotive  described  else- 
where in  this  paper  and  by  another  re- 
port on  locomotive  counterbalancing  sub- 
mitted to  last  Master  Mechanics'  Conven 
tion. 

The  first  locomotives  that  were  used 
in  the  operating  of  railroad  trains  were  so 
light  that  the  disturbance  from  the  mo- 
tion of  the  reciprocating  parts  and  of  the 
crank  attachments  was  so  small  that  the 
engines  worked  fairly  well  without  any 
counterbalance  in  the  driving  wheels.  As 
weights  began  to  increase,  however,  it 
soon  became  apparent  that  something 
must  be  done  to  neutralize  the  fore  and 
aft  jerking  induced  by  the  crank  pin  con- 


nections, which  caused  an  extra  pull  when 
they  were  moving  forward  and  a  back- 
ward push  when  they  were  moving  to- 
wards the  train.  The  obvious  remedy  for 
this  was  to  place  weights  in  the  driving 
wheels  opposite  the  crank  pins.  The 
practice  of  putting  counterbalance  weights 
into  the  driving  wheels  was  scarcely  be- 
gun when  engineers  and  designers  com- 
menced to  dispute  about  what  was  the 
proper  proportion  of  weight  to  be  used, 
and  great  conflict  of  opinion  still  exists 
on  this  question,  although  the  American 
Railway  Master  Mechanics'  Association 
have  established  rules  to  be  followed. 

Until  the  rules  referred  to  were  formu- 
lated the  leading  railroad  companies  and 
locomotive  builders  followed  rules  of  their 
own     for    counterbalancing    locomotives, 
and   the  weights   employed  were   consid- 
ered satisfactory  if  the  engine  rode  well 
and  was  free  from  the  evil  habits  of  jerk- 
ing, nosing,  galloping,  pounding  or  roll- 
ing.    But  as  weights  of  locomotives  kept 
increasing  it  was  discovered  that  an  en- 
gine  might   be   free   from   the   disturbing 
actions   mentioned   and  yet  be  possessed 
of  very  grave  characteristics.     The  coun- 
terbalance weight  was  required  to  coun- 
teract or  minimize  the  strains  and  vibra- 
tions caused  by  the  momentum  or  inertia 
of  the  moving  parts  attached  directly  or 
indirectly  to  the  driving   wheels.     These 
are   of    two    kinds,    revolving    parts    and 
reciprocating  parts.     The  revolving  parts 
could  be  counterbalanced  with  exactness 
by  weights  inserted  in  the  wheel,  but  the 
reciprocating  weights  could  only  be  bal- 
anced in  one  direction  by  adding  weights 
to  the  driving  wheels,  as  all  weights  added 
after   the    revolving    parts    are     balanced 
overbalance  the  driving  wheel  vertically 
Overbalanced  driving  wheels  do  not  as- 
sert themselves  to  a  man   riding  upon  a 
locomotive  as  the  extra  weight  tends  to 
improve  and  smooth  the  motion  of  a  lo- 
comotive,   so  it  was  not   surprising   that 
this   excess    of  weight   was   carried    to   a 
most    pernicious    extent.     Engineers    in 
cttarge  of  track  and  bridges  began  to  pro- 
test against  the  destructive  effect  that  the 
heavy  counterbalance  was  exerting  upon 
their  structures,   but   little   attention   was 
bestowed  upon  their  complaints  until  fif- 
teen or  sixteen  years  ago,  when  Mr.  John 
W.  Cloud  read  a  paper  before  an  engineer- 
ing society,   in   which     he     demonstrated 
that  the  excessive  counterbalance  inflicted 
upon  track  and  bridges  a  recurring  press- 
ure,  which  he  called  a   "hammer  blow." 
The  expression  in  itself  appealed  to  me- 
chanical men  more  forcibly  than  a  long 
lecture  on  the  danger  of  too  much  coun- 
terbalance,  and  the   railroad   engineering 
world  began  to  devise  means  for  making 
a   smooth    riding  engine  that   would   not 
exert    a    serious    effect     upon     rails     and 
bridges. 

One  of  the  first  results  of  this  agitation 
was  the  building  of  the  Shaw  locomotive 
which  had  four  outside  cylinders  with 
their    connections    so   arranged    that    the 


reciprocating  parts  balanced  each  other. 
A  great  deal  of  expense  and  energy  were 
devoted  to  urge  that  type  of  locomotive 
into  favor  with  railroad  companies,  but 
no  success  was  achieved.  No  man  who 
could  figure  the  effect  of  moving  forces 
doubted  that  the  Shaw  locomotive  over- 
came all  the  objections  urged  against  the 
ordinary  locomotive  011  account  of  its 
hammering  tendencies,  but  no  railroad 
company  adopted  the  engine.  Now  the 
Strong  locomotive  has  been  tried  and 
found  equal  to  all  the  merits  claimed  for 
it,  and  is  proved  to  be  a  perfectly  baU 
anced  locomotive,  but  we  have  very  small 
expectation  that  it  will  exert  any  material 
influence  on  the  design  of  our  future  loco- 
motives. Railroad  men  are  too  conserva- 
tive to  favor  the  radical  change  which  the 
Strong  locomotive  calls  for,  but  we  be- 
lieve that  an  engine  of  that  type  would 
prove  a  paying  investment  before  it  was 
worn  out.  It  would  certainly  be  a  remedy 
for  the  evils  of  bent  and  broken  rails,  and 
the  crossing  of  weak  bridges  would  be 
done  with  much  less  risks  than  are  run  at 
present.  Then  the  internal  shocks  and 
strains  must  necessarily  be  greatly  re- 
duced, which  would  tend  to  keep  down 
the  cost  of  repairs.  There  are  some  fea- 
tures of  the  engine  that  we  consider  of 
doubtful  utility,  but  there  is  no  doubt  that 
the  balancing  features  cannot  be  com- 
mended too  highly,  even  though  they  en- 
tail the  use  of  a  crank  axle. 


The  Coming  Good  Times. 

There  is  a  great  deal  of  talk  about  the 
improved  condition  of  business,  but  the 
best  testimony  that  things  are  really  on 
the  mend  has  come,  within  the  last  ten 
days,  from  representatives  of  leading 
locomotive  and  car-building  works.  Both 
made  the  statement  that  orders  are  offered 
more  freely  than  they  have  been  since 
the  depression  in  business  began,  but  the 
embarrassing  part  of  the  situation  is  that 
the  would-be  purchasers  require  delivery 
within  a  month.  There  are  few  locomo- 
tive or  car  builders  with  any  work  on 
hand  who  are  able  to  meet  these  condi- 
tions, and  the  railroad  companies  who 
have  delayed  ordering  rolling  stock,  until 
the  pressure  of  hard  need  was  upon  them, 
will  have  to  possess  their  souls  in  patience 
and  wait  for  new  locomotives  and  cars, 
while  their  rivals  are  taking  the  extra 
share  of  business  which  superior  foresight 
has  made  them  able  to  handle. 

For  the  first  time  in  four  years  we  have 
seen  reports  in  the  Associated  Press 
despatches  that  a  car  famine  is  existing  in 
certain  regions,  and  that  in  other  sec- 
tions the  side  tracks  are  congested  with 
loaded  cars  waiting  for  locomotives  to 
move  them.  It  is  a  pity  that  all  the  rail- 
roads should  not  be  ready  to  increase  their 
earnings  to  the  extent  of  the  business 
offering,  and  by  that  means  draw  upon 
the  idle  hands  who  have  been  so  long 
waiting  for  employment;  but  the  railroad 
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managers  are  not  to  blame  for  the  dilem- 
ma which  has  overtaken  them.  Improve- 
ment in  transportation  business  nearly  al- 
ways comes  slowly  in  the  wake  of  im- 
proved manufacturing  conditions;  but, 
through  a  series  of  unforeseen  circum- 
stances, the  improvement  in  transporta- 
tion requirements  has  this  year  gone 
ahead  of  what  has  usually  been  the  lead- 
ing cause.  There  are  a  few  more  factories 
in  active  operation  to-day  than  there  were 
a  year  ago,  and  reliable  accounts  of  cold 
furnaces  going  into  blast  have  been  re- 
ceived, but  the  increased  production  has 
not  been  sufficient  to  increase  railroad 
earnings  to  an  appreciable  extent. 

There  are  some  people  who  are  al'vays 
looking  to  interference  with  the  natural 
laws  of  business  to  bring  about  improved 
and  prosperous  conditions.  The  prevail- 
ing improvement  provides  a  good  lesson 
of  the  real  causes  that  bring  about  good 
times.  For  three  or  four  years  our  far- 
mers have  been  sowing  and  reaping  as 
usual,  but  drouth  in  some  sections  and 
excess  of  moisture  in  others  have  caused 
short  crops;  while  the  farmers  in  most 
other  countries,  who  labor  to  raise  the 
world's  supply  of  bread,  produced  abun- 
dant crops.  This  year  our  farmers  are 
raising  abundance  of  wheat  and  corn, 
and  those  abroad  in  the  principal  food- 
raising  countries  are  short.  That  is  really 
the  secret  of  our  improved  transportation 
conditions.  When  the  crops  are  moved, 
it  is  to  be  hoped  that  the  wheels  of  gen- 
eral industry  will  be  turning  at  a  rate  to 
keep  up  prosperous  conditions  until  over- 
production or  under-consumption  brings 
the  next  depression,  which  seems  inevit- 
able under  existing  industrial  and  social 
conditions. 

s     $     $ 

The  Safety  Appliance  Act. 

On  March  2,  1893,  a  bill  known  as  the 
safety  appliance  act  became  a  law.  By 
the  provisions  of  this  law  it  was  neces- 
sary that  all  railroads  should  have  their 
rolling  stock  engaged  in  inter-state  traffic 
equipped  with  automatic  couplers  and  air 
brakes  by  January,  1898.  The  wildest 
fever  of  anxiety  pervaded  railroad  circles 
for  a  time  until  it  spent  itself  for  want  of 
material  to  feed  on  and  finally  died  away, 
until  the  apathy  on  the  subject  became  as 
well  marked  as  the  previous  excitement. 

Inquiry  fails  to  show  any  concert  of 
action.  While  many  are  preparing  against 
the  fateful  day  when  a  fat  penalty  will  go 
with  each  violation  of  the  provisions  of 
the  act,  there  is  so  little  heard  of  any 
effort  whatever  in  other  quarters  that  it 
appears  that  somebody  has  an  abiding 
faith  in  an  extension  of  time  before  the 
penalty  became  operative.  Cars  without 
air,  and  having  a  brake  on  one  truck 
only,  are  frequently  seen  here  in  the  East 
far  away  from  home.  Of  course  these  cars 
will  be  taken  out  of  interstate  traffic  when 
they  become  amenable  to  the  penalty,  but 
it  looks  a  little  dishonest  to  see  so  many 


of  their  kind  foisted  on  the  other  fellow 
who  must  see  to  it  that  his  trains  are 
made  up  so  as  to  comply  with  Section  I 
of  the  enactment  which  requires  that  a 
sufficient  number  of  cars  in  the  train  shall 
be  so  "equipped  with  power  or  train 
brakes  that  the  engineer  on  the  locomo- 
tive drawing  such  train  can  control  its 
speed  without  requiring  brakemen  to  use 
the  common  hand  brake  lor  that  pur- 
pose." 

There  seems  to  be  a  sentiment  abroad, 
and  it  has  found  quite  a  secure  lodge- 
ment among  those  that  would  have  it  so, 
that  there  will  be  ample  time  given  to 
delinquents  on  a  proper  presentation  of 
the  causes  of  inability  to  comply  with  the 
law.  We  believe  that  such  will  be  bitterly 
disappointed  in  the  final  round-up.  Those 
who  are  bending  every  energy  to  meet 
the  requirements  of  the  act  at  this  time, 
will  find  themselves  no  more  than  well  in 
out  of  the  wet  in  the  few  remaining 
months  now  left  to  finish  up  the  work  in 
hand. 


The  Traveling  Engineers'  Convention. 

The  Traveling  Engineers'  Association, 
which  meets  in  Convention  at  Chicago  this 
month,  is  doing  as  valuable  work  for  the 
promotion  of  railroad  interests  as  any  or- 
ganization ever  formed.  The  association 
was  organized  in  the  office  of  "Locomo- 
tive Engineering"  in  January,  1893,  its 
object  being  to  "improve  the  locomotive 
engine  service  of  American  railroads." 
No  association  of  men  ever  proceeded 
with  more  energy  and  intelligence  to 
carry  out  the  purpose  for  which  it  was 
formed. 

We  consider  that  there  is  no  official  in 
railroad  service  who  can  do  so  much  to 
keep  down  operating  expenses  as  the 
traveling  engineer,  if  he  is  the  right  man 
in  the  right  place.  In  the  few  cases  where 
the  office  of  traveling  engineer  has  proved 
a  failure  they  were  invariably  due  to  the 
choice  of  individuals  who  were  not 
adapted  to  performing  the  varied,  delicate 
and  difficult  duties  required  of  a  success- 
ful traveling  engineer.  He  has  to  stand 
in  the  midst  of  a  conflict  that  wages  more 
or  less  on  all  railroads,  with  the  officials  on 
one  side  and  the  enginemen  on  the  other, 
and  the  harmony  of  the  service  depends 
to  a  great  extent  upon  his  tact  and  judg- 
ment. He  must  be  familiar  with  every  de- 
tail of  train  mechanism,  and  be  able  to 
diagnose  promptly  the  cause  of  all  fail- 
ure and  disorders,  he  must  be  as  good  an 
engineer  as  there  is  on  the  road  and  he 
must  be  competent  to  take  hold  of  the 
scoop  and  show  an  incompetent  fireman 
how  to  do  his  work  with  the  least  possible 
expenditure  of  fuel.  When  an  engine  is 
not  steaming  properly  he  must  be  able 
to  detect  the  cause  and  point  out  a 
remedy,  he  must  be  a  judge  of  all  the 
supplies  used  in  locomotive  service  and  a 
competent  critic  of  those  that  are  not 
satisfactory. 


For  nun  performing  such  varied  and 
responsible  duties  experience  meetings 
are  extremely  valuable.  The  annual  con- 
vention constitutes  the  best  kind  of  an 
experience  meeting.  Papers  and  reports 
arc  read  and  discussed  just  in  the  way  that 
other  associations  carry  on  investigations 
of  subjects  in  which  the  members  are  in- 
terested, and  the  Traveling  Engineers 
have  been  exceedingly  happy  in  the  choice 
of  subjects.  If  the  reading  of  reports  and 
discussing  them  together  were  all  that  is 
done  at  these  conventions,  the  work 
would  be  of  substantial  benefit  to  the 
members  and  their  employers,  but  there  is 
a  great  deal  of  unrecorded  work  done 
which  is  quite  as  valuable  as  the  public 
transactions.  This  is  in  the  form  of  quiet 
private  talks  wherein  members  exchange 
experiences  and  tell  how  difficulties  have 
been  overcome  and  misunderstandings 
cleared  up. 

In  connection  with  this  coming  meet- 
ing we  wish  to  appeal  to  the  officers  in 
charge  of  the  traveling  engineers  to  see 
that  no  obstacle  is  permitted  to  stand  in 
the  way  of  their  men  attending  the  con- 
vention. Business  may  be  unusually 
rushing,  but  it  will  not  suffer  if  the  hard- 
worked  traveling  engineer  is  permitted  to 
be  absent  for  a  few  days,  and  his  presence 
at  the  convention  will  help  to  lubricate  his 
work  during  the  year  that  passes  before 
the  next  one  comes  round. 


Engineers  Purchasing  Oil   Lubricants. 

Two  correspondents,  writing  in  the 
August  number  of  the  "Brotherhood  of 
Locomotive  Engineers'  Journal,"  draw 
attention  to  a  practice  of  engineers  pur- 
chasing tallow  for  their  engines,  which 
is  becoming  common  on  certain  railroads 
in  Alabama,  so  that  they  may  appear  to 
run  with  extraordinary  economy  of  lubri- 
cants. We  consider  that  the  men  who 
do  such  a  thing  are  exceedingly  foolish, 
ond  that  the  railroad  officers  whose  policy 
makes  a  sentiment  of  this  kind  strong 
are  pursuing  a  course  which  is  likely  to 
prove  in  the  end  very  expensive  to  the 
company.  Stinting  the  oil  necessary  to 
keep  bearings  and  rubbing  surfaces  well 
lubricated  is  the  most  ruinous  form  of 
dear  cheapness  that  we  are  acquainted 
with.  The  hard  times  have  kept  up  such 
a  persistent  demand  for  reduction  of  oper- 
ating expenses  that  all  methods  of  saving 
have  long  been  exhausted.  This  is  no 
doubt  the  reason  why  attempts  are  yet 
common  to  still  further  reduce  oil  bills. 
If  a  superintendent,  by  never-ending 
preaching  to  the  enginemen.  succeeds  in 
reducing  the  cost  of  oil  one  cent  per  train 
mile,  he  thinks  that  he  has  done  a  wonder- 
ful feat  of  saving,  but  he  fails  to  inquire 
into  the  increased  cost  in  other  directions. 
He  does  not  realize  the  quantity  of  extra 
coal  that  has  been  burned  to  overcome 
the  increased  friction  due  to  hot  boxes, 
dry  valves,  groaning  pistons  and  unlubri- 
cated  parts  generally.    Very  small  trouble 
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from  dry  bearings  will  waste  in  price  of 
coal  twice  the  possible  saving  in  oil.  and 
then  it  leaves  a  serious  aftermath  of  in- 
creased shop  repairs. 

The  average  engineer  is  as  careful  in 
se  of  oil  as  he  can  well  be.  consistent 
with  keeping  the  bearings  properly  lubri- 
cated. There  is  one  species  of  nervous 
man  who,  through  force  of  habit,  oils  the 
bearings  at  every  stopping  place,  without 
consideration  of  what  is  needed.  This  in- 
dividual waste  frequently  gives  the  offi- 
cials the  impression  that  engineers  gen- 
erally are  too  liberal  with  the  oil-can, 
which  is  not  true.  Because  one  or  two 
men  are  in  the  habit  of  keeping  the  road- 
bed well  anointed  with  oil,  sweeping  or- 
ders are  issued  to  reduce  the  supply.  It 
i-  the  spigot  kind  of  saving. 

i     i     i 

Report  of  the  Proceedings  of  the  Thir- 
tieth  Annual  Convention  of  the 
American    Railway     Master 
Mechanics'  Association. 

This  report  has  been  published  with 
commendable  promptitude  by  Secretary 
Cloud,  and  the  work  of  getting  it  pre- 
pared has  not  been  slighted,  for  the  dis- 
cussions have  been  carefully  edited,  a 
good  index  inserted,  and  the  mechanical 
work  remarkably  well  done.  It  forms  a 
book  of  337  pages  of  the  standard  size, 
bound  neatly  in  half  morocco. 

The  report  constitutes  papers  and  dis- 
cussions on  the  leading  mechanical  topics 
that  are  occupying  the  minds  of  railroad 
men.  There  are  reports  and  discussions 
on  Apprentice  Boy;  Air-Brake  and  Sig- 
nal Instructions;  Best  Metal  for  Cylin- 
ders; Boiler  Jackets;  Counterbalancing 
Locomotives;  Locomotive  Grates;  Ratio 
of  Grate,  Heating  and  Cylinder  Volume. 
There  were  also  discussions  on  Broken 
Staybolts;  Causes  of  Irregular  Wear  ot 
Cylinders;  Compound  Locomotives;  Cyl- 
inder Clearance;  Exhaust  Nozzles  and 
Steam  Passages;  Lead  for  Locomotives; 
Manual  versus  Automatic  Control  of 
Compound  Features;  Piece-Work  in 
Locomotive  Shops,  and  a  variety  of 
others. 

To  one  who  has  attended  the  Master 
Mechanics'  Conventions  for  years,  there 
is  noticeable  a  striking  difference  in  the 
character  of  the  reports  submitted  to  the 
thirtieth  convention  and  those  that  were 
presented  in  the  early  history  of  the  asso- 
ciation. The  early  reports  consisted  of 
facts  collected  by  purely  practical  men 
and  opinions  or  deductions  based  upon 
these  facts.  The  reports  were  prepared 
with  little  scholarly  finish,  and  the  discus- 
sions were  confined  to  a  small  circle,  and 
were  the  expressions  of  men  more  familiar 
with  the  shop  floor  than  with  the  floor  of 
debate. 

A  change  has  been  gradually  going 
on  within  the  association,  and  most 
of  its  reports  are  now  prepared  by  scien- 
tific engineers  whose  modes  of  expression 
would   have  been   unintelligible  to   nine- 


tenths  of  the  members  ten  years  ago.  The 
discussions  are  now  spread  over  a  large 
portion  of  those  present  at  the  meetings, 
and  are  noted  for  the  fluency  and  readi- 
ness of  the  speakers.  The  change  is  not 
all  gain,  but  it  fairly  indicates  the  trend 
of  progress  in  the  mechanical  departments 
of  our  railways.  The  scientific  engineer 
is  pushing  in  front  of  the  practical  me- 
chanic. Those  ambitious  to  become 
superintendents  of  motive  power  must 
acquire  familiarity  with  scientific  engi- 
neering, or  they  will  have  small  prospect 
of  success  in  their  aim.  The  report  can 
be  purchased  from  John  W.  Cloud.  Rook- 
ery. Chicago.     Price  $1.50. 

&  §  © 

BOOK   NOTICES. 

"Accidents  and  Emergencies,"  by  Charles 
W.  Dulles,  M.  D.  Published  by  P. 
Blakiston,  Son  &  Co.,  1012  Walnut 
street,  Philadelphia,  Pa.     Price,  $1. 

This  is  a  book  of  166  pages,  5  x  7^2 
inches,  and  the  fact  that  it  has  reached 
its  fifth  edition  shows  that  it  has  been 
appreciated.  The  language  is  clear  and 
easily  understood,  and  the  suggestions 
cannot  fail  to  prove  of  value  to  anyone 
who  has  to  do  with  accidents — and  who 
has  not?  The  book  covers  quite  a  wide 
field  in  small  space,  gives  illustrations 
where  necessary,  and  as  there  is  a  chapter 
devoted  to  domestic  emergencies,  it  can 
be  said  to  appeal  to  all  classes,  whether 
they  are  railroad  men  or  not.  We  are 
sure  this  book  will  be  well  worth  the 
price  to  anyone,  and  a  copy  should  be 
kept  handy  in  all  shops  or  other  places 
where  the  work  is  at  all  dangerous. 

"The  World's  Rail  Way;  Historical,  De- 
scriptive, Illustrative."  By  J.  G.  Pang- 
born,  New  York.  Sold  by  Angus  Sin- 
clair Company,  publishers  of  "Loco- 
motive  Engineering."     Price   $7.50. 

In  a  recent  issue  we  laid  before  the 
readers  of  "Locomotive  Engineering"  a 
brief  history  of  this  magnificent  book; 
we  now  propose  saying  a  few  words  about 
its  contents.  The  work  is  purely  histori- 
cal and  traces  the  rise,  growth  and  prog- 
ress of  railways  the  w(jrld  over,  the  text 
being  illustrated  by  numerous  engravings 
of  the  most  artistic  character,  produced 
in  different  colors.  The  greater  part  of 
the  engravings  are  pictures  of  locomo- 
tives, showing  the  growth  of  this  kind 
of  engine  from  its  earliest  conception  to 
the  magnificent  machines  of  to-day;  but  a 
variety  of  other  subjects  relating  to  rail- 
way history  are  also  illustrated.  The 
growth  of  the  permanent  way  from  the 
single  wooden  rail  to  the  best  types  of 
modern  steel  rails  may  be  read  from  fol- 
lowing the  engravings  just  as  easily  as 
from  reading  the  text.  So  with  the  de- 
velopment of  the  car.  It  is  shown  from 
the  most  primitive  form  used  in  early 
days,  to  the  modern  palace  day-car.  There 


are  nineteen  portrait-  of  men  who  deserve 
to  be  honored  for  their  successful 
labors  in  the  cause  of  railroad  develop- 
ment. 

The  book  is  written  in  a  remarkably 
clear  narrative  style,  the  great  mass  of 
historical  facts  put  at  the  disposal  of  the 
author  being  succinctly  digested  and  well 
arranged.  Owing  to  his  official  con- 
nection with  the  Transportation  Depart- 
ment of  the  Columbian  Exposition, 
Major  Pangborn  enjoyed  extraordinary 
facilities  for  securing  accurate  informa- 
tion concerning  the  growth  and  develop- 
ment of  railways.  Records,  drawings  and 
documents  long  jealously  hidden  from 
the  public  eye,  were  freely  submitted  to 
his  care,  and  he  made  good  use  of  the  op- 
portunity  to  give  a  clear  and  reliable  his- 
tory of  railways  and  tluir  equipment.  The 
thorough  manner  in  which  the  work  of 
collating  information  was  done  may  be 
judged  from  the  fact  that  the  author 
wrote  over  eight  thousand  letters  in  con- 
nection with  it.  The  book  reads  like  a 
novel,  and  the  reader  is  carried  on 
through  the  record  of  the  inventions  that 
built  up  the  modern  railway,  as  if  it  was  a 
narrative  of  heroic  deeds  and  hair- 
breadth escapes. 

The  paper,  printing  and  binding  of 
the  book  are  the  best  we  have  ever  seen. 
The  paper  is  of  the  finest  plate  quality, 
admirably  adapted  for  the  beautiful  en- 
gravings so  profusely  dotted  through  the 
pages;  the  type  is  noted  for  its  clearness, 
and  the  binding  is  of  velvet  faced  leather, 
which  looks  better  than  morocco.  The 
book  makes  a  very  attractive  ornament 
for  a  library  or  drawing-room  table. 
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Cassier's  Massive  Number. 

The  August  issue  of  "Cassier's  Maga- 
zine" is  called  the  "Marine  Number,"  be- 
ing devoted  entirely  to  marine  engineer- 
ing. There  are  in  its  300  pages  eighteen 
articles  by  well-known  men,  among  them 
being  Sir  William  Henry  White,  Sir 
Charles  W.  Dilke.  A.  F.  Yarrow,  John  J. 
Thornycroft,  Robert  Caird  and  others 
whose  names  are  known  on  both  sides  of 
the  Atlantic;  Great  Britain  being  well 
represented,  as  will  be  seen.  The  illus- 
trations (and  there  are  over  300  of  them) 
are  good,  and  interest  anyone  whose  tastes 
lie  in  this  direction.  This  number  is  sent 
postpaid  for  50  cents.  Send  to  the  Cassier 
Magazine  Company,  World  Building, 
New  York. 


The  Sixteenth  Annual  Edition  of  the 
Official  Railway  List  has  reached  our 
desk.  It  contains  a  full  list  of  the  chief 
executive  officers  of  all  the  railroads  on 
this  continent,  with  good  finding  list  and 
a  variety  of  useful  information  for  rail- 
road and  railroad  supply  men.  It  is  pub- 
lished by  the  Official  List  Company, 
Rookery.  Chicago. 
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In  the  course  of  his  interesting  artii  li 

..n  "Railroading  with  the  Confederacy," 
i  1 1  .lain  Anderson  remarks  that  historians 
have  never  done  justice  to  the  work  done 
1  iv  railroads  in  the  war  time.  This  is 
not  <>nly  true  concerning  the  aid  rendered 
to  the  cause  of  the  Confederacy  by  the 
efficient  management  of  the  railroads, 
but  it  is  true  in  connection  with  the  im- 
portant work  done  by  the  railroads  that 
were  used  by  Union  armies.  One  may 
often  read  long  histories  of  certain  cam- 
paigns without  finding  a  word  said  about 
the  part  performed  by  railroad  men.  al- 
though it  is  well-known  that  the  rapid 
movement  of  tmops  by  rail  aided  in  the 
most  important  way  to  the  success  of 
the  operations.  Some  of  the  most  heroic 
deeds  of  the  war  were  performed  on  both 
sides  by  railroad  men,  but  the  military 
writer  seldom  has  anything  to  say  about 
them.  What  is  badly  wanted  is  a  history 
of  the  part  performed  by  railroads  in  the 
War  of  the  Rebellion.  The  fighting 
part  has  been  written  and  rewritten  un- 
til it  is  more  than  threadbare.  A  writer 
who  will  take  up  the  railroad  part  will 
work  in  what  is  nearly  a  virgin  soil. 


The  idiotic  practice  of  making  a  public 
show  of  a  prearranged  head  end  collision 
of  locomotives  seems  to  be  on  the  in- 
crease. The  silly  performance  has  been 
considered  sufficiently  important  to  lead 
a  press  agency  at  Macon,  Ga.,  to  wire 
all  over  the  country  the  news  that  an  ap- 
plication had  been  made  to  the  city  council 
for  permission  to  hold  an  exhibition  of 
that  kind  this  fall.  We  pity  the  people 
who  spend  money  to  go  to  such  shows, 
the  more  so  as  the  spectacle  is  not  easily 
regulated.  At  one  of  these  shows  one 
person  was  killed  and  several  injured,  at 
another  one  engine  failed  to  make  the 
expected  time,  and  the  crash  happened 
outside  of  the  view  of  the  spectators.  The 
instigators  of  the  proposed  collision  at 
Macon  are  said  to  be  R.  G.  Stone,  gen- 
eral passenger  agent  of  the  Macon  & 
Birmingham  Railway,  and  George  A.  Mc- 
donald, of  the  Georgia  Southern  &  Flor- 
ida Railway.  It  is  all  right  for  these 
officials  to  devise  schemes  that  will  draw 
excursionists  over  their  roads,  but  a  col- 
lision as  a  spectacle  is  a  little  too  sugges- 
tive. 


The  men  in  charge  of  locomotives  that 
cross  the  frontierbelwten  foreign  countries 
have  frequently  been  convicted  of  using 
places  about  the  engine  as  receptacles  of 
contraband  goods,  but  the  smuggling  has 
generally  been  done  on  a  small  scale. 
An  engineer  on  a  Belgian  railway  appears 
to  have  used  his  engine  for  wholesale 
smuggling.  The  customs  officers  lately 
found  under  the  coal  in  the  tender  10.000 
cigars,  10,000  matches  and  large  packages 
of  tobacco  and  coffee. 


PERSONAL. 

Mr.  J.  T.  1  llai  l  .  in..  :tei  mei  h hi 

Northern    Ohio    at     Delphos,    O.,    has 
resigned. 

M  1  'li.. .mas  E.  Butterly,  mai  t<  1  me 
rlinii.  ol  the  Wabash  at  Moberly,  Mo 
1 1      1 .   i  gned 

Mr.  F.  Green  has  been  appointed 
intendent    of    the    Montana    Railroad    at 
Helena,  Mont. 

Mr.  A.  C.  Deverall  has  been  appointed 
superintendent  of  the  Great  Northern 
shops  at  St.  Cloud,  Mum 

Mr  J.  B.  Rice,  superintendent  of  the 
Eastern  Railway  of  Minnesota  at  West 
Superior,  Wis.  has  resign,  d. 

Mr.  O.  O.  Winter,  assistant  general 
superintendent  of  the  Great  Northern  at 
Spokane,  Wash.,  has  resigned. 

Mr.  David  Anderson  lias  been  appoint- 
ed master  mechanic  of  the  Northern 
Ohio,  vice  Mr.  J.  T.  Clark,  resigned. 

Mr  A.  A.  Holbrook,  general  superin- 
tendent and  purchasing  agent  of  the 
Wilkes-Barre  &  Northern,  has  resigned. 

Mr.  J.  D.  Roberts  has  been  appointed 
superintendent  of  the  Harriman  &  North- 
eastern, headquarters  at  Harriman,  Tenn. 

Mr.  S.  King  has  been  appointed  master 
car  builder  of  the  Middle  and  Northern 
divisions  of  the  Grand  Trunk  at  Lon- 
don, Ont. 

Henry  S.  Marcy,  president  of  the  Fitch- 
burg  Railroad,  died  suddenly  from  a 
stroke  of  apoplexy  on  August  10th,  at 
Belmont,  Mass. 

Mr.  W.  T.  Backus,  for  the  past  ten  years 
superintendent  of  the  Ohio  division  of 
the  Cincinnati,  Jackson  &  Mackinaw  at 
Van  Wert,  O.,  has  resigned. 

Mr.  George  Crocker  has  been  elected 
a  director  of  the  Southern  Pacific,  to  fill 
the  vacancy  caused  by  the  death  of  his 
brother.  Col.  C.  F.  Crocker. 

Mr.  J.  L.  Hees,  treasurer  of  the  Fonda, 
Johnstown  &  Gloversville,  has  been 
chosen  president  of  the  company,  to  suc- 
ceed the  late  James  Shanahan. 

Mr.  K.  Sutherland,  superintendent  and 
chief  engineer  of  the  Dominion  Atlantic 
Railway  of  Canada,  with  headquarters 
at  Kentville.  N.  S.,  has  resigned. 

Mr.  A.  P.  Hall  has  been  appointed 
superintendent  of  the  St.  Joseph  Terminal 
Railroad,  to  succeed  Mr.  J.  W.  Starr,  re- 
signed.    Headquarters  at  St.  Joseph.  Mo. 

Mr.  Nat  C.  Dean  has  been  appointed 
Western  representative  of  the  Fox  Press- 
ed Steel  Equipment  Company,  with 
office  at  1413  Fisher  Building,  Chicago, 
III. 

Mr.  I.  A.  Stearns  has  been  chosen  presi- 
dent of  the  Delaware.  Susquehanna  & 
Schuylkill.  H,e  was  formerly  superin- 
tendent of  the  Susquehanna  Coal  Com- 
pany. 

Mr.  P.  T.  Downs  has  been  promoted  to 
the  position  of  superintendent  of  the    At- 


..    West    Po  >  '   •-■    •■     tern  Radway 
of  Alabama,  vice   Mr.  Joseph   H'rrin,   r<- 

Mr.    Jessi      Fry    has    been    appoint"! 

1    of  the   San   Antonio   & 

Gulf  Slior.-.  to  succeed  Mr.  George  Dull- 

nig,     resigned.       Headquarters    at     San 

Antonio,  Tex. 

Mr.  \V.  J.  Hemphill,  -up.  rintendenl  of 
machinery  of  the  Chicago,  Peoria  &  St. 
Louis  Railway,  has  resigned  to  engage  in 
1I1.  manufacture  of  woven  wire  fence  at 
Jacksonville,  111 

Mr.  R.  H.  Soule  has  accept.  <1 
with   the   Baldwin   Locomotive  Works  to 
represent  them  in  foreign  countries.     He 

will  perform  duties  similar  to  those  don.: 
formerly  by  Dr.  Williams. 

Mr.  Joseph  Herrin,  superintendent  of 
the  Atlanta,  West  Point  &  Western  Rail- 
way of  Alabama,  has  resigned,  and  will 
hereafter  devote  bis  attention  to  his  lead 
mining  interests  in   Missouri. 

Mr.  F.  P.  Boatman,  formerly  superin- 
tendent of  motive  power  of  the  Omaha 
&  St.  Louis,  has  been  appointed  master 
mechanic  of  the  Columbus,  Sandusky  & 
HocKing,  with  headquarters  at  Colum- 
bus, O. 

Mr.  G.  T.  Slade,  assistant  superintend- 
ent of  the  Eastern  Railway  of  Minnesota, 
has  been  promoted  to  the  position  of 
superintendent,  with  headquarters  at  West 
Superior.  Wis.,  succeeding  Mr.  J.  B. 
Rice,  resigned. 

Mr.  P.  Gifkins,  passenger  traffic  super- 
intendent of  the  Dominion  Atlantic,  has 
been  promoted  to  the  position  of  superin- 
tendent, taking  the  place  of  Mr.  K. 
Sutherland,  resigned.  Headquarters  at 
Kentville,  N.  S. 

Mr.  C.  M.  Ward  has  been  appointed 
general  manager  for  the  receiver  of  the 
South  Atlantic  &  Ohio,  with  office  at 
Bristol.  Tenn.  He  was  formerly  general 
manager  of  the  South  Carolina.  Charles- 
ton, Cincinnati  &  Chicago. 

Mr.  A.  E.  Robbins  has  been  appointed 
superintendent  of  the  Buffalo  division  of 
the  Wabash,  headquarters  at  Buffalo,  N. 
Y.  He  Was  formerly  superintendent  of 
the  Toledo  division  of  the  Columbus, 
Hocking  Valley  &  Toledo. 

Mr.  J.  B.  Flanders,  formerly  superin- 
tendent of  the  Cincinnati,  Jackson  & 
Mackinaw  at  Toledo,  will  in  the  future 
be  superintendent  of  the  Cincinnati 
Northern,  by  which  name  the  Ohio 
division  of  that  road  has  been  reorgani- 
zed. 

Mr.  W.  F.  Galbraith  has  been  appoint- 
ed master  mechanic  of  the  San  Luis 
division  of  the  Mexican  National  Rail- 
way, with  headquarters  at  San  Luis 
Potosi.  Mexico.  He  was  formerly  master 
mechanic  on  the  Rio  Grande  &  Eagle 
Pass. 

Mr.  N.  Frey.  general  foreman  of  the 
Chicago.   Burlington   &   Northern  at  La 
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Crosse,  Wis.,  has  been  promoted  to  the 
position  of  master  mechanic,  with  head- 
quarters at  La  Crosse,  vice  Mr.  W.  H. 
Lewis,  who  went  to  the  Norfolk  & 
Western. 

Mr.  R.  W.  Bryan  has  been  appointed 
assistant  general  superintendent  of  the 
Great  Northern,  with  headquarters  at  Spo- 
kane, Wash.,  vice  Mr.  O.  O.  Winter,  re- 
signed. Mr.  Bryan  was  formerly  general 
superintendent  of  the  Kaslo  &  Slocan 
Railway. 

Mr.  George  S.  McKee  has  been  ap 
pointed  master  mechanic  of  the  Wabash 
at  Moberly,  Mo.,  vice  Thomas  E.  But- 
terly,  resigned.  He  was  formerly  master 
mechanic  of  the  St.  Louis  division  of  the 
Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  at  Mattoon,  111. 

Mr.  George  F.  Gage,  general  manager 
and  general  freight  agent,  of  the  Hunting- 
ton &  Broad  Top  Mountain,  has  resigned. 
As  a  testimonial  of  their  appreciation  of 
his  long  and  faithful  service,  the  officials 
of  the  road  presented  Mr.  Gage  with  a 
silver  set  of  129  pieces. 

At  a  meeting  of  the  board  of  directors 
of  the  Northern  Pacific,  held  in  New 
York  recently,  the  resignation  of  Mr.  Ed- 
win W.  Winter,  president,  was  accepted. 
Mr.  Charles  S.  Mellen  was  elected  direc- 
tor and  president,  and  Mr.  D.  L.  Lamont 
was  elected  vice-president. 

Mr.  H.  A.  Pike,  who  has  been  connected 
with  the  United  States  Metallic  Packing 
Co.  for  some  time  past,  has  been  appointed 
their  agent  in  the  Southern  and  South- 
western territory  for  the  sale  of  their 
metallic  packing,  pneumatic  hammers 
and  drills,  pneumatic  track  sander  and 
bell  ringer. 

Mr.  Robert  B.  Reading,  who  has  been 
for  years  general  foreman  of  the  Elevated 
Railroad  of  New  York,  has  resigned  and 
gone  to  the  Klondyke  to  make  his  fortune. 
Robert  was  always  a  highly  enterprising 
young  man,  and  has  for  several  years  had 
leave  of  absence  from  the  Elevated  while 
in  charge  of  a  match  factory  owned  by  the 
Gould   family. 

Mr.  W.  W.  Wheatly,  superintendent  of 
the  Southern  division  of  the  Brooklyn 
Rapid  Transit  Company,  has  been  pro- 
moted to  the  position  of  assistant  general 
superintendent  of  that  system,  with  head- 
quarters at  Brooklyn.  N.  Y.  Mr.  Wheat- 
ly is  widely  known  through  his  con- 
nection with  the  New  York  Railroad 
Club,   of  which   he   is   secretary. 

Mr.  George  F.  Copeland  has  been  ap- 
pointed superintendent  and  assistant  treas- 
urer of  the  Kaslo  &  Slocan  Railway,  head- 
quarters at  Kaslo,  B.  C.  He  was  formerly 
superintendent  of  the  St.  Paul  &  Duluth 
and  later  of  the  Butte,  Anaconda  &  Pa- 
cific. A  friend  writing  of  the  appointment 
says:  "Mr.  Copeland  is  a  first-ebss,  prac- 
tical railroad  man.  and  one  of  the  kindliest 
officials  to  be  found  in  the  Northwest."' 
The  Detroit  &  Lima  Northern  and  the 


Michigan  division  of  the  Cincinnati,  Jack- 
son &  Mackinaw  have  been  consolidated 
under  the  name  of  the  Detroit,  Milwaukee 
&  Toledo,  and  the  following  officers  have 
been  elected:  Mr.  George  R.  Sheldon, 
president;  Mr.  J.  R.  Megrue,  vice-presi- 
dent and  general  manager;  Mr.  C.  H. 
Roser,  purchasing  agent  and  chief  en- 
gineer, and  Mr.  G.  R.  Haskell,  superin- 
tendent. 

Mr.  John  J.  Gordon,  air  brake  instructor 
in  the  South  for  the  New  York  Air  Brake 
Co.,  had  a  very  narrow  escape  from  death 
last  month.  He  was  riding  on  the  engine 
of  a  train  on  the  Charleston  &  Western 
Carolina  Railway,  when  the  train  was 
ditched  through  a  piece  of  iron  being  laid 
on  the  track.  Mr.  Gordon  was  consider 
ably  bruised  and  shaken  up,  but  his 
friends  do  not  expect  any  permanent  bad 
effects  from  the  injuries  received. 

Mr.  George  Gibbs  informs  us  that  we 
were  mistaken  in  announcing  last  month 
that  he  had  accepted  a  position  with  the 
Westinghouse  Electric  Company.  In- 
stead of  that,  he  has  been  engaged  by 
the  Baldwin-Westinghouse  interests  to 
look  after  the  electric  traction  develop- 
ment and  to  have  charge  of  the  design  of 
suitable  machinery  for  this  purpose.  He 
is  located  at  the  Baldwin  Locomotive 
Works,  Philadelphia. 

We  are  pleased  to  be  able  to  announce 
that  Captain  Anderson,  of  the  Chesapeake 
&  Ohio,  who  wrote  us  a  series  of  articles 
some  years  ago  on  "Train  Running  With 
the  Confederacy,"  is  about  to  resume  his 
writings  again.  His  first  article  of  this 
series  will  be  found  in  another  part  of  this 
paper.  Captain  Anderson  was  an  actor  in 
some  very  stirring  scenes  during  the  late 
war,  and  he  possesses  the  faculty  of  tell- 
ing his  experience  in  a  most  vivid  and  in- 
telligent fashion. 

The  Quincy,  Omaha  &  Kansas  City 
and  the  Omaha  &  St.  Louis  have  been 
consolidated,  and  will  hereafter  be  known 
as  the  Omaha,  Kansas  City  &  Eastern. 
Mr.  C.  E.  Soule,  superintendent  of  the 
Quincy,  Omaha  &  Kansas  City  at  Quincy, 
111.,  has  been  appointed  superintendent 
from  Pattonsburg,  Mo.  to  Quincy,  111., 
and  Mr.  A.  E.  Buchanan,  superintendent 
of  the  Omaha  &  St.  Louis  at  Stanberry, 
Mo.,  has  been  appointed  superintendent 
from  Omaha  to  Pattonsburg. 

Mr.  A.  Hendee,  an  old  railway  master 
mechanic,  and  well  known  to  many  of  our 
railroad  men  through  his  connection  with 
the  Westinghouse  Air  Brake  Co.  as  in- 
structor of  train  men,  has  been  appointed 
master  mechanic  of  the  Santa  Ana  Rail- 
way of  Salvador,  with  headquarters  at 
Sonsonate,  Salvador,  C.  A.  Mr.  Hendee 
was  sent  to  Salvador  by  the  Westinghouse 
Air  Brake  Co.  to  superintend  the  work  of 
putting  air  brakes  upon  the  cars  of  the 
road  he  is  now  connected  with. 

Mr.  W.  W.  Thompson,  who  is  known 
to  a  large  circle  of  railroad  men  from  his 


connection  with  the  Brooklyn  and  Chi- 
cago elevated  railroads,  has  been  ap- 
pointed superintendent  of  the  Continental 
Match  Factory,  Passaic,  N.  J.,  to  succeed 
Mr.  R.  B.  Reading,  resigned.  Mr. 
Thompson  went  to  be  an  engineer  at  that 
factory  about  a  year  ago,  and  a  few  months 
afterwards  was  promoted  to  be  assistant 
superintendent,  and  he  now  takes  his 
place  at  the  head  of  the  establishment. 

Mr.  S.  R.  Callaway  has  been  chosen 
president  of  the  Lake  Shore  &  Michigan 
Southern,  with  headquarters  at  Cleveland, 
O.,  to  take  the  place  left  vacant  by  the 
death  of  D.  W.  Caldwell.  Mr.  Callaway 
was  previously  president  of  the  New  York, 
Chicago  &  St.  Louis.  After  the  death 
of  General  Caldwell  there  was  a  great 
deal  of  newspaper  speculation  about  who 
would  be  the  next  president  of  the  Lake 
Shore.  When  the  talk  was  at  its  hight 
we  called  on  Chairman  Vanderbilt's  office 
to  make  inquiries.  No  positive  informa- 
tion could  be  obtained,  but  we  were 
told  that  Mr.  Callaway  was  likely 
to  be  chosen.  "Of  one  thing  you 
may  be  certain,"  said  the  gentle- 
man, "the  appointment  will  not  go  out- 
side of  the  Vanderbilt  system  of  railways. 
We  have  too  many  good  men  to  choose 
from  to  go  outside." 


EQUIPMENT  NOTES. 

One  engine  for  the  Georgia  Railroad  is 
being  built  at  the  Baldwin  Locomotive 
Works. 

The  St.  Charles  Car  Company  are 
building  one  car  for  the  Keokuk  Poultry 
Company. 

The  Canadian  Pacific  Railway  Company 
are  having  500  cars  built  by  the  St.  Charles 
Car  Company. 

Two  cars  are  being  built  for  the  Canda 
Cattle  Car  Company  by  the  Ensign  Manu- 
facturing Company. 

H.  K.  Porter  &  Company  are  building 
one  8-wheel  engine  for  the  Oregon  Im- 
provement Company. 

The  Kaslo  &  Slocan  Railroad  Company 
are  having  15  freight  cars  built  by  the  St. 
Charles  Car  Company. 

The  Wabash  Railroad  Company  are 
having  60  freight  cars  built  by  the  St. 
Charles  Car  Company. 

The  Michigan  Peninsular  Car  Company 
are  constructing  five  cars  for  the  Cudahy 
Refrigerator  Company. 

The  Erie  Railroad  Company  are  having 
500  freight  cars  built  at  Michigan 
Peninsular  Car  Works. 

The  Pullman  Palace  Car  Company  are 
building  two  passenger  cars  for  the  Chi- 
cago  &  Alton  Railroad. 

Thirty-two  freight  cars  are  under  con- 
struction at  the  St.  Charles  Car  Works  for 
the  International  Railway. 

The  Missouri  Car  and  Foundry  Com- 
(Continued  on  page  711.) 
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Air=Brake  Department 
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Air-Brake    Instruction     Room,    Dela- 
ware, Lackawanna  &  Western 
Railroad,  Syracuse,  N.  Y. 

Editors: 

The  accompanying  photograph  illus- 
trates the  air-brake  instruction  room  and 
test  plant  recently  designed  and  built  by 
Lewis  Kistler,  master  mechanic  of  the 
Delaware,  Lackawanna  &  Western  Rail- 
road, at  Syracuse,  X.  V.,  for  the  benefit 
of   the   employes    who   wish   to    improve 


CONDUCTED  BY  P.  M.  ISELLIS. 

with  a  work  bench  4'/i  x  2.l/t  feet,  a  small 
vis*  and  cupboards  for  stock  and  repair 
parts.  The  corner  is  also  supplied  with 
a  steam  and  air  gage  testing  pump. 

The  rack  is  made  of  Georgia  pine,  fin- 
ished in  natural  wood.  It  is  i6J4  feet 
long,  3  feet  wide,  6  feet  high,  and  con- 
tains a  complete  air-brake  outfit  for  an 
engine,  tender,  four  freight  cars  and  two 
passenger  coaches,  with  piping  and  hose 
complete. 


pump,  showing  the  main  piston,  revers- 
ing cylinder,  reversing  valve  cap  and 
main  team  valve  bush  in  section;  an 
F-6  brake  valve  showing  all  the  parts 
and  passage-ways;  sectional  pump  gover- 
nor, retaining  valves,  hose  couplings,  and 
all  the  smaller  air-brake  parts.  A  sec- 
tional F-27  triple  valve  is  suspended  on  a 
small  iron  crane,  and  can  be  swung  out 
in  the  room  for  easy  and  clear  inspection. 
The  men  take  great  interest  in  the  little 


AIR-BRAKE    INSTRUCTION    ROOM.   D.,    L.    &    W.    R.   R.,    SYRACUSE,    N.   Y. 


their  knowledge  of  air  brakes  and  air- 
brake practice.  The  room  is  painted  a 
light  drab  color.  It  is  heated  in  winter 
by  steam,  and  is  lighted  with  gas.  A  desk, 
thirty  chairs,  a  4  x  7-foot  blackboard  and 
several  pictures  showing  cuts  of  the  sev- 
eral parts  of  the  air-brake  equipment,  con- 
stitute the  principal  furniture  of  the 
room,  and  are  not  shown  in  the  photo- 
graph. 

One  part  of  this  room  (not  shown  in 
the  photograph)  is  set  apart  for  air-brake 
repairs,  and  here  the  larger  part  of  the 
repair  work  is  done.     The  corner  is  fitted 


The  engine  equipment  consists  of  a 
main  reservoir  of  15,000  cubic  inches  ca- 
pacity. 50  feet  of  i-inch  train-line  pipe. 
40  feet  of  fi-inch  signal  line  pipe,  one 
F-6  and  one  D-8  brake  valve,  one  8-inch 
and  one  o^-inch  air  pump,  one  pump 
governor,  one  car  drain  cup.  one  duplex 
operating  air  gage,  one  steam  gage,  and 
one  duplex  air  gage  connected  to  the 
auxiliary  reservoir  and  brake  cylinder  of 
the  dirver  brake.  There  is  also  a  large  gage 
on  the  signal  line,  and  a  duplex  gage  on 
each  auxiliary  reservoirandbrakecylinder. 

The  sectional  parts  consist  of  an  8-inch 


plant,  and  appreciate  Master  Mechanic 
Kistler's  kindness  and  progressiveness  in 
setting  apart  this  room  and  fitting  it  up 
for  their  use. 

Regular  meetings  are  held,  and  are  well 
attended.  The  men  have  organized  what 
is  known  as  the  "Lackawanna  Air-Brake 
Club."  of  which  F.  G.  Townsend  is  presi- 
dent:  C  A  Woodcock,  vice-president,  and 
J.  F.  Callahan,  secretary  and  treasurer. 
The  Lackawanna  Air-Brake  Club. 

D.  L.  &  W.  R.  R. 
Syracuse,  N.  )'. 
[Having    been    a    chance    visitor    to   a 
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meeting  of  this   chili  one   evening,   ami 

ig   seen  the   high   order  of  the  pro- 

ceedings,  we  take  pleasure  in  saying  that 

the  fruit  borne  from  this  little  plant  must 
be  immensely  pleasing  to  Master  Me 
i  hanic  Kistler.  The  students  in  this  club 
are,  as  a  class,  abreast  of  the  best,  and 
i  i  i  md  to  noni  in  air-bi  ake  knowledge  - 
Ed  1 

•:  §  § 

Inside  vs.   Outside   Hung  Brakes,  and 

the  Tilting  Effect  on  Trucks. 
Editors: 

The  accompanying  diagrams  illustrate 
two  methods  of  suspending  brake  beams 
on  four-wheel  passenger  car  trucks,  as 
well  as  the  tilting  effect  on  the  trucks 
during  the  application  of  the  brake. 

ure  No.  I  shows  a  four-wheel  truck 
with  -.even-foot  wheel-base  and  with  out- 
side  suspended  beams,  and  Figure  No.  2 
shows  the  same  truck,  but  with  inside  sus- 
pended beams. 

The  horizontal  arrows  show  the  direc- 
tum in  which  the  car  is  running,  the  cir- 
cular arrows  show  the  direction  in  which 
the  wheels  rotate,  and  the  vertical  arrows 
indicate  the  direction  of  the  forces  which 
tend  to  tilt  the  truck   frames. 

Considering  first  trucks  with  outside 
hung  beams.  Figure  I  shows  that  the  ro- 
tation of  the  wheels  tends  to  force  the 
rear  beam  upwards  and  the  front  beam 
downwards,  and  that  lever  arms  have  a 
length  of  /  -f  /'  =  L  for  the  front  end. 
and  /-'  -\-  P  =  L  for  the  rear  end,  or,  in 
other  words,  from  the  centers  of  the 
hangers  to  the  center  of  the  truck,  a 
length  equal  to  about  5  feet  3  inches  for 
each   arm. 

Assuming  a  passenger  coach  with 
weight  of  50.COO  pounds  and  90  per 
cent,  brake  power,  we  have  a  force  on 
each  beam  of  11,250  pounds,  and  with  a 
coefficient  of  friction  of  .30  the  force 
tending  to  move  the  beams  is  3,375 
pounds.  Assuming  again  that  this  force 
is  transferred  as  a  wdiole  to  the  brake 
hangers  the  total  moment  will  be 
3.375  X  5'  3"  X  2  =  35,437  foot  pounds: 
add  to  this  the  forward  momentum  of  the 
car  body,  truck  bolster  and  frame,  and  the 
effect  will  be  as  shown  in  Figure  1,  i.  e., 
the  truck  frame  is  tilted  forward  until  it 
is  arrested  by  the  bolster,  and  if  the  ap- 
plication is  quite  severe,  even  the  bolster 
he  tilted. 

That  the  conditions  actually  take  place 
may  be  seen  by  watching  any  passenger 
train  equipped  with  outside  beams,  im- 
mediately before  it  comes  to  a  stop  after 
■  re  application  of  the  brake.  It  will 
a'so  be  noticed  by  a  close  observer  that 
as  the  train  stops  there  is  a  recoil  of  the 
truck  frame  caused  by  the  action  of  the 
springs,  which  strive  to  bring  the  trucks 
back  to  the  horizontal  position,  and  this 
recoil  is  what  causes  the  unpleasant  sensa- 
tion  so  "often   1  Ir   by  those   riding   in  the 


Comparing  Figure  1  with  Figure  2 
it  is  -em  at  .mce  that  the  lever  arms  are 
very  much  shorter,  and  that  the  tilting 
tendency  is  in  the  opposite  direction  or 
backwards. 
Considering,  however,  the  lever  anus  /. 

a-   about    1    loot    ~   inches    long   and    using 

the    same    force    as    before,    viz..    3.375 


Handy  Tools  for  Triple-Valve   Work. 

Editors: 

The  recent  articles  in  "Locomotive 
Engineering"  respecting  the  importance 
of  the  proper  care  of  the  check  valve  of 
the  Westinghouse  quick-action  triple- 
valve,  induces  the  writer  to  mention  the 
awkward   manner   in    which    many    repair 


Fig.  1 
TRUCK    TILTING    OX    OUTSIDE    HUNG    BRAKE. 


pounds,  the  moment  is  only  3.375  X  l' 
7"  X  2  =  10,687  foot  pounds,  or  nearly 
three  and  one-half  times  less  than  with 
outside  beams.  Besides  the  reduction  due 
to  the  lever  arm.  the  forward  momentum 
of  car  body,  truck  bolster  and  truck  frame 


men  proceed  to  grind  the  check  valve  to 
its  seat.  It  is  not  uncommon  to  see  oper- 
ators using  a  stick  forced  into  the  opening 
of  the  valve,  twirling  it  to  grind  in  the 
valve.  The  check  valve  should  be  prop- 
erly ground,  if  the  20  per  cent,  additional 


Fig.  2 
XO  CONSIDERABLE  TILTING   ON  INSIDE    HUNG    BRAKE. 


tend  to  counteract  the  backward  tilting 
tendency,  and  the  result  is  practically  as 
shown  111  Figure  2.  the  unpleasant  recoil 
is  nearly  absent  and  the  riding  of  the  cars 
considerably  improved. 

C.  L. 
Altoona,  Pa. 


pressure  in   the   brake   cylinder  shall   ac- 
ci  mplish  its  intent. 

The  sketches  herewith  submitted  show 
a  simple  device  and  quick  method  for 
grinding  the  valve.  The  brace  is  made 
from  an  old  reversing  valve  stem,  with 
proper  offset.    The  end  is  cut  off  and  flat- 
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tened  as  shown,  leaving  the  cars  as  a  guide 
for  the  plug.  The  plug  is  made  '>i  brass 
and  sawed  to  allow  tension  to  obtain  a 
snug  tit  when  it  is  forced  into  the  valve. 

Attach  to  the  tool  box  a  suitable 
bracket  to  hold  the  check  valve  case  and 
grind  the  valve  to  its  seat  with  oil  and  a 
medium  grade  of  pulverized  quartz  or 
ground  glass,  occasionally  raising  the 
valve  from  its  scat  and  reversing  the 
stroke,  to  guard  against  producing 
grooves.  With  a  piece  of  waste,  use  the 
brace  to  clean  the  check  valve  case  and 
emergency  piston  bush. 

A  sketch  of  a  jack  is  also  shown  for 
drawing  the  emergency  valve  seal  from  the 
check  valve  ease  and  triple  valve  body.  To 
operate  the  jack,  invert  the  frame  and  use 
the  adjustable  steel  head  to  withdraw  the 
seat  from  the  body  of  the  triple.  The 
emergency  valve  seat  is  a  hard  customer 
to  remove  at  times,   and   the  practice  of 


her  I  see  tin-  article  appears  again,  and  it 
i ,  in    there  i  -    omi  differ*  m  e  in  th 
of  the  proper  position  ol  i    valve 

while  tram   is  l g   bai  1 1  d,   and 

nearly   every   pas   engei    train    ha     to  con- 
tend with.     Wi    ha  •    to  bai  I    out    trains 
to  the  depot,  the   distance  being 
three   miles.      I    would    like    to   hear   the 
opinions    ol      ome     of    the     1 1  adi  I 
"Locomotive    Engineering"   on    tin        Lib 
ject,  and  have  a  ruling,  as  we  all  have  oc- 
casion  to   use   this  every   day. 

II.   Ml  IK, 
Engineer  Southern   Railway. 
Georgetown,  Ky. 


Regarding  the  Equalizing  Piston. 

Editors : 

In  passing  through  the  shops  the  other 
day.  I  came  to  an  engineer  who  was 
cleaning  his  brake  valve.     I  noticed  that 


or  bral 

dition;    but    if  eithi  those    were   the 

I  Hunk  it  would  occur  with  I 

I  hi     point    I    want    t'  ■    ; 

I  i  of  train  pipe  cut 

a  figure  in  this  case? 

YV'M.   HOLBROOK. 

Engr    P.,  C.  C.  &  St.  I 
De unison,  0. 

|lt  cuts  an  important  figure.     In  equal- 
brake  valves  of  earlier  manufacture 

i ualizing   p  -   made  without 

this   teat,   and   on   very   short   air   braked 

say  one   car  trains,   quick   action 

would  frequently  occur  when   the  service 

used.      It    was 
that   the   piston    in    suddenly    lifting    from 
its  seat  would  present  a  sufficiently  large 
dischat  ng  to  cause  an  impulse  to 

lie  given  to  the  column  of  air  in  the  train 
pipe  thai  would   start  quick  action.     The 
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JACK    FOR   REMOVING   EMERGENCY   VALVE   SEAT. 


pounding  it  should  not  be  resorted  to,  as 
damage  will  surely  be  the  result. 

As  shown,  the  device  is  a  "sure  go." 
'1  here  is  no  patent  on  it.  It  is  manu- 
factured and  sold  by  J.  S.  Crane,  Lake- 
port,  N.  H..  for  $i.  It  will  last  a  life- 
time, save  dollars  in  gaskets  and  lots  of 
annoyance. 

Wm.  H.  DuranT. 

Concord,  N.  H. 


Position  of  Brake  Valve  While  Backing 
Passenger  Trains. 

Editors: 

I  notice  in  May  issue  question  No.  JJ 
by  T.  E.  M.,  asking  which  would  be  the 
proper  position  for  engineer's  brake 
valve  handle,  while  backing  the  train.  The 
answer  to  question  No.  77  advises  the 
valve  to  be  placed  on  lap.     In  June  num- 


the  portion  of  piston  47  which  extends 
below  the  seat,  into  the  train  pipe  ex- 
haust, was  cut  off,  or  had  never  been 
placed  on  this  piston.  I  made  some  re- 
mark about  it.  and  he  said  that  it  did 
not  make  any  difference  whether  that 
projection  was  on  or  not.  I  told  him 
that  my  impression  was  that  this  part  of 
piston  47  was  to  act  in  a  manner  as  a 
choke  to  make  a  more  gradual  reduction 
in  the  train  pipe  pressure.  If  this  part 
of  the  piston  were  cut  off.  would  it  not 
have  a  tendency  to  throw  triples  on  a 
very  short  train  into  quick  action? 

We  frequently  in  our  work  have  just 
one  car  of  air.  which,  with  very  few  ex- 
ceptions, goes  into  quick  action  when  the 
service  position  is  used.  In  taking  on 
two  or  three  more  air  cars  this  trouble 
will  disappear.  Now.  I  understand  that 
this  could  be  caused  by  the  triple  valve 


teat  was  introduced  to  remedy  this 
trouble,  and  subsequently  was  made  cone 
shaped  to  render  it  more  effectual.  On 
some  roads  this  teat  has  been  added  by 
drilling  and  tapping  the  end  of  the  piston 
stem  to  receive  it.  and  is  considered  good 
practice.  The  piston  coming  under  your 
observation  is  probably  one  of  the  earlier 
type.— Ed.] 


Argument  Against  Having  a  Standard 
Brake. 

Editors: 

In  commenting  on  correspondence  on 
standards,  page  450,  June  number,  you 
say  that  I  "seem  to  forget  or  lose  sight 
of  the  fact  that  the  adoption  of  standard 
forms  of  brakes  and  couplers  was  brought 
about  by  practical  men  who  were  well 
qualified  to  legislate  on  these  questions." 
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I  have  not  lost  sight  of  any  of  the  facts, 
and  regard  them  as  able  men  who  believe 
their  policy  the  best,  but  I  also  believe 
there  are  just  as  able  and  capable  men 
outside  of  those  associations,  whose  opin- 
ions may  be  as  good  as  theirs. 

The  M.  C.  B.  standard  for  brakes  was 
made  almost  entirely  from  tests  between 
the  American  brake  system  and  the  West- 
inghouse  system,  and  they  were  con- 
ducted on  a  scale  that  entirely  excluded 
individuals  who  were  without  the  neces- 
sary pecuniary  means.  I  do  not  think 
there  were  any  corresponding  tests  that 
"relegated  wooden  springs  on  trucks  and 
established  the  superiority  of  the  link  for 
locomotives;"  it  was  a  question  of  the 
survival  of  the  fittest,  and  they  survived 
without  any  standard  legislation  in  their 
favor. 

On  page  451  is  an  article  by  Amos 
Judd,  which  says  "Mr.  Smith  regards 
with  disfavor  all  standards,  and  implies 
that  it  would  be  advantageous  to  rail- 
way companies  to  not  adopt  any  stand- 
ards. This,"  he  says,  "would  be  advan- 
tageous to  every  Tom,  Dick  or  Harry 
who  had  an  air  brake  to  sell,  but  the 
railways  would  suffer.  The  patient  would 
be  dead  long  before  it  had  taken  all  the 
doses  prescribed  for  it  by  the  numerous 
medicine  men."  Well,  this  patient  lived 
and  thrived  for  many  years,  and  was  vigor- 
ous and  appeared  to  enjoy  good  health 
before  Doctor  Standard  hung  out  his 
shingle,  but  has  been  in  a  kind  of  collapsed 
state  ever  since.  In  many  cases  it  is  all 
Doctor  Receiver  can  do  to  keep  life  in 
the  patient. 

Certainly  it  does  not  follow  that  be- 
cause the  door  is  opened  to  improvements 
that  railways  would  be  bound  to  take  all 
the  doses  that  might  be  offered.  He 
further  says:  "The  locomotive  builders 
who  opposed  the  link  for  locomotive 
service  were  on  the  wrong  side,  as  it  has 
since  transpired."  Very  well,  Doctor 
Standard  didn't  have  his  diploma  then 
to  prevent  that  fact  from  transpiring. 
Suppose  he  would  take  in  his  shingle  for 
a  while,  it  might  turn  out  that  some  of 
his   standard  pills   were   very  costly. 

Benj.  W.  Smith 
Princeton,  Ind. 

[Our  correspondent  is  in  error  regard- 
ing the  competing  brakes  in  the  M.  C.  B. 
Burlington  trials.  There  were  several 
others.  We  will  say  more  about  this  test 
in  our  next  number. 

The  scale  on  which  the  tests  were  con- 
ducted was  necessarily  costly.  The  rail- 
ways have  a  right  to  demand  that  air 
brakes  shall  do  certain  high  grade  work, 
and  that  the  cost  of  developing  such  sys- 
tems shall  be  borne  by  the  manufacturer. 
Fifty-car  freight  trains  were  getting  com- 
mon, and  as  it  was  only  a  matter  of  time 
when  all  cars  would  be  braked,  it  was  but 
a  wise  and  sensible  precaution  to  require 
an  acceptable  brake  to  be  one  that  would 
operate  on  all  cars  in  a  50-car  train;  and 
the  only  way  to  find  this  out  was  to  try 


it.  If  a  locomotive  were  guaranteed  to 
haul  50  cars  over  a  certain  grade,  what 
road  would  be  content  to  see  her  haul  10 
cars,  and  take  the  builder's  word  that 
she  would  haul  50? 

The  course  taken  by  the  railways 
proved  to  be  a  wise  one,  as  results  show. 
The  success  of  the  present  form  of  brake 
was  a  "survival  of  the  fittest,"  without  any 
assistance  from  our  correspondent's 
mythical  "Doctor  Standard,"  the  alleged 
compounder  of  the  deadly  "Standard 
Pills."  Nor  did  this  close  the  door  to 
improvement.  It  is  as  wide  open  as  ever. 
The  M.  C.  B.  Association  never  adopted 
a   standard    brake   or    standard    coupler. 
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BRACE  MADE  FROM  OLD  REVERSING 
ROD. 

They   only   required   them  to   do   certain 
high  grade  work. 

By  the  way,  who  is  this  mysterious 
personage  who  squats  in  our  midst,  hangs 
out  his  doctor's  shingle,  and  proceeds  to 
compound  knock-out  pills  which  he  forces 
down  the  throats  of  defenseless  railroads? 
Who  is  this,  whose  presence  places  a 
blight  on  vigorous,  healthy  railroads,  and 
forces  them  into  "Doctor  Receiver's" 
hospital?  Whence  this  awful  power? 
Why  is  his  obnoxious  existence  tolerated? 
We   can   recognize   no   substantial   being 


conforming  to  this  description.     His  ex- 
istence and  power  are  imaginary. 

We  do  know  a  "Doctor  Standard," 
however,  a  different  sort  of  fellow.  A 
railway  physician,  by  the  way,  made  wise 
by  experience,  and  about  whom  we  will 
write  quite  fully  in  our  next  number. 
—Ed.] 

i     i     $ 

Backln-g-Up  Passenger  Trains. 

Editors: 

In  regard  to  the  use  of  "back-up  hose," 
would  say,  I  have  been  very  much  inter- 
ested in  the  writings  of  E.  H.  De  Groot, 
Jr.,  as  I  consider  such  matter  of  very 
much  value  to  air-brake  men  in  general, 
and  I  would  like  to  say  a  few  words  on 
the  subject.  I  introduced  the  use  of  back- 
up hose  on  the  road  which  I  am  connected 
with  about  seven  years  ago,  and  this  last 
winter  they  came  into  general  use  at  all 
the  points  where  trains  are  backed. 

Before  deciding  in  what  position  the 
handle  of  the  engineer's  valve  should  be 
carried,  I  gave  the  matter  careful  consid- 
eration and  made  some  tests,  and  con- 
cluded it  should  be  carried  in  running 
position.  My  reasons  for  so  deciding 
were,  first,  it  is  the  position  which  we 
teach  engineers  to  carry  the  handle  when 
not  using  the  brake,  and  I  thought  if  we 
were  now  to  say  to  them  that,  when  back- 
ing a  train,  you  must  carry  the  handle  on 
lap,  and  if  the  brake  is  applied  and  train 
stopped  to  move  it  to  full  release  and 
then  back  on  lap,  and  let  it  remain  there 
until  the  train  is  again  stopped,  it  would 
tend  to  get  a  man  into  a  dangerous  habit, 
as  the  handle  might  be  moved  back  on  to 
lap  after  making  a  stop,  or  slow  down  on 
the  road  and  then  run  for  miles  without 
noticing  it.  other  things  taking  their  at- 
tention, and  engineers  have  a  great  many 
things  to  take  their  attention,  especially 
when  approaching  a  large  terminal  where 
a  slow-down  is  generally  made. 

My  second  reason  is  covered  in  Mr. 
De  Groot's  articles  on  this  subject,  as  we 
have  places  where  trains  are  backed  four 
or  five  miles  at  times.  Also  if  the  handle 
is  brought  back  on  lap,  the  auxiliary 
reservoirs  in  a  good  many  cases  would 
not  get  recharged. 

My  third  reason  was,  on  account  of  ob- 
taining a  more  satisfactory  release  than 
when  it  is  necessary  for  the  engineer  to 
move  the  handle,  as  is  the  case  if  it  is  car- 
ried on  lap.  For  instance,  a  train  ap- 
proaches a  point  where  it  is  desired  to 
slow  down,  with  the  handle  on  lap  the 
brake  would  remain  set  and  the  train  be 
brought  to  a  stop;  but  when  in  running 
position,  very  soon  after  the  back-up  hose 
valve  is  closed,  the  brakes  will  release, 
preventing  a  stop  when  not  desired. 

My  fourth  reason  was,  the  preventing  of 
the  accumulation  of  too  high  a  main- 
reservoir  pressure,  as  would  be  the  case 
if  handle  was  carried  on  lap,  unless  pump 
throttle  was  closed,  or  nearly  so,  and  this 
I  consider  dangerous  practice,  as  there 
is  a  chance  of  its  being  forgotten. 
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The  above,  of  course,  would  not  be  true 
with  the  improved  Wcstinghouse  valve; 
but  at  the  time  we  began  to  use  back-up 
hose  we  had  only  the  D-8  valve  in  use. 

I  do  not  want  the  reader  to  think  that, 
when  arriving  at  the  conclusion  that  the 
handle  should  be  carried  in  running  posi- 
tion, instead  of  on  lap,  I  had  lost  sight 
of  the  fact  that  when  the  brake  is  applied 
with  handle  in  running  position,  that  there 
is  a  waste  of  air  by  the  main-reservoir 
pressure  escaping  through  the  train  line 
to  the  atmosphere,  for  I  did  not,  and  made 
tests  to  find  how  this  would  affect  the 
main-reservoir  pressure,  and  found  that 
for  the  short  time  that  the  back-up  hose 
valve  was  open,  it  did  not  materially  affect 
it,  and  I  thought  it  was  better  and  safer  to 
waste  a  little  air  in  this  way  than  to  teach 
the  carrying  of  the  handle  on  lap. 
E.  E.  Desoe, 
A.  B.  &  S.  H.  Inspector. 
B.  &  A.  R.  R. 

Springfield,  Mass. 

[The  original  question  regarding  the 
proper  position  for  carrying  the  brake 
valve  handle  when  backing  passenger 
trains  into  stations  was  asked  in  Ques- 
tion 77,  May  number,  by  "F.  E.  M.,"  who 
presumably  runs  into  the  Union  Station, 
St.  Louis,  Mo.,  into  which  trains  are 
backed  for  a  distance  of  a  quarter  of  a 
mile  or  so.  For  his  use,  and  for  the  use 
of  others  in  similar  places,  we  prescribed 
the  practice  of  carrying  the  handle  on 
lap  position,  with  a  view  of  placing  the 
responsibility  of  the  train  being  safely 
braked  into  the  station  on  the  man  at  the 
back-up  hose,  and  relieving  the  engineer 
from  any  responsibility  which  it  might  be 
deemed  desirable  to  involve  in  event  of 
the  train  or  bumping  post  being  damaged, 
through  the  carelessness  of  the  operator 
of  the  back-up  hose.  We  did  not  intend 
to  advise  the  handle  being  carried  on 
lap  where  trains  are  backed  up  for  three 
or  four  miles,  and  that  no  main-reservoir 
pressure  be  admitted  to  the  train  pipe 
during  that  time. — Ed.] 

§     s     § 

Tool  for  Extracting  Valve  Chamber 
Bush. 

Editors: 

I  submit  herewith  a  device  for  re- 
moving the  upper  valve  chamber  bush 
of  an  eight-inch  air  pump.  It  is  simple 
and  consists  of  but  three  pieces,  a  screw 
and  two  threaded  pieces  with  flanges  on 
the  bottom.  I  do  not  know  the  in- 
ventor. 

The  two  sections  with  thread  and  flange 
are  held  together  and  dropped  into  bush 
to  the  bottom  of  chamber,  the  point  of 
screw  is  then  inserted  and  turned  with 
the  hand  till  the  point  bearing  on  the 
bottom  of  chamber  will  cause  the  flanged 
pieces  to  rise  and  engage  the  bottom  of 
bush,  which  by  means  of  a  wrench  can  be 
forced  upward  no  matter  how  tight.  If 
the  flange  pieces  do  not  drop  together,  a 


touch  with  the  finger  will  set  them  right, 
as  they  cannot  pass  each  other  on  the 
wrong  side. 

C.  R.  Ord, 
Air  Brake  Insp'r.,  Can.  Pac.  Ry. 
Toronto,  Can. 

$         $         $ 
Take  Better  Care  of  the  Air  Pump. 

Editors: 

Having  had  considerable  experience 
with  the  air  pump,  I  would  like  to  ask 
some  of  my  brother  locomotive  engineers 
a  few  questions. 

When  you  are  starting  the  train,  do  you 
pull  the  throttle  wide  open  on  the  instant, 
and  with  the  reverse  lever  in  the  (jorner 
for  a  mile  or  two,  let  the  engine  slip  and 
pound  and  tear  things  to  pieces  generally? 


BUSH    EXTRACTOR    FOR    AIR    PUMPS. 

No,  you  do  not.  You  say  the  engine 
would  soon  be  in  the  shop  for  repairs. 
The  valves  and  packing  would  soon  blow. 
It  would  be  difficult  to  keep  lubricated, 
and  bad  pounds  would  soon  develop  in 
brasses  and  boxes. 

But  how  about  the  air  pump?  You 
have  probably  given  it  this  sort  of  treat- 
ment, have  you  not?  Is  it  strange  you 
are  always  complaining  that  your  air 
pump  gives  you  so  much  trouble?  It 
pounds;  gets  hot;  the  valves  stick  or  get 
broken.  The  piston  will  not  keep  packed 
but  a  trip  or  two.  The  pump  stops:  you 
have  to  keep  tapping  the  top  head  occa- 
sionally to  start  it;  then  it  becomes  dry. 


You  just  blame  it  on  the  bad  quality  of 
oil,  and  consequently  increase  the  feed  of 
the  lubricator. 

Now,  suppose  you  treat  a  pump  as  you 
would  the  engine.  Open  the  throttle  on 
the  boder  that  supplies  the  pump  with 
steam,  about  one-quarter  turn  for  a  train 
of  two  or  three  cars,  one-half  turn  for 
four  or  five  cars,  and  three-quarters  of  a 
turn  for  any  greater  number  of  cars. 
"This  will  not  supply  enough  air,"  you 
say.  If  the  pump  is  in  good  order  to  be- 
gin with,  you  will  have  no  trouble.  It 
will  supply  all  the  air  pressure  necessary, 
if  you  handle  the  brake  valve  as  you 
should.  The  pump  will  keep  in  good  con- 
dition. It  will  be  impossible  for  it  to  run 
fast  enough  to  do  any  damage.  You  will 
have  little  trouble  keeping  it  nicely  packed, 
and  you  will  be  surprised  how  well  the 
lubricator  keeps  it  oiled.  The  pump  will 
seldom  stop  while  on  the  road,  and  you 
will  wonder  why  you  did  not  throttle  it 
down  long  ago. 

The  Westinghouse  people  formerly  in- 
structed to  run  the  pump  at  a  good  speed, 
but  subsequently  they  modified  their  in- 
struction, I  believe,  and  said  to  run  it 
moderately.  My  personal  experience, 
covering  a  number  of  years  in  passenger 
service,  is  to  run  the  pump  just  as  slow 
as  will  do  the  work  properly. 

J.  J.  Clair 

Pittsburg,  Pa. 


Equalizing  Piston  Sticking. 

Editors: 

In  answer  to  your  criticism  of  my  ar- 
ticle in  August  number,  I  would  state 
that  I  agree  with  your  opinions  exactly, 
providing  everything  is  in  perfect  work- 
ing order.  But  you  must  know  that  on  a 
large  system  it  is  next  to  impossible  to 
have  everything  in  perfect  working  order, 
and  consequently  even  what  seems  to  be 
impossible  may  sometimes  happen,  as 
was  the  case  of  two  brake  valves  I  referred 
to.  They  had  been  working  to  all  ap- 
pearances perfectly,  but  the  equalizing 
piston  stuck,  and  after  being  taken  apart 
and  examined  it  was  found  to  be  clean 
and  apparently  in  first-class  condition. 

The  road  on  which  this  trouble  oc- 
curred, in  size  is  second  to  none,  and  the 
brakes  are  kept  up  to  as  near  standard  as 
it  is  possible,  and  is  known  to  be  the  best 
equipped  road  in  the  country. 

With  regard  to  the  quick  action  feature, 
I  would  like  to  say  that  with  unequal 
travel  and  leaky  cylinders,  etc.,  you  might 
get  the  pressure  a  full  service  stop  should 
give,  but  it  will  not  be  equal  throughout 
train,  and  therefore  proves  the  absolute 
necessity  of  a  slack  adjuster,  if  the  test  is 
to  be  up  to  the  standard.  Equalized 
pressure  is  a  very  essential  point,  as  it 
overcomes  slid  flat  wheels  and  sundry' 
other  troubles. 

Earnest  Armstrong. 

Camden,  X.J. 
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A  Bad  Habit. 

Editors: 

A  habit  of  many,  and  one  that  is  not 
fully  appreciated,  consists  in  making  too 
heavy  a  train-line  reduction.  Although 
this  applies  to  both  passenger  and  freight 
service,  the  bad  results  are  more  notice- 
able on  freight,  on  account  of  the  brak- 
ing power  being  less  on  freight  cars  and 
the  fact  that  many  trains,  partially  air 
equipped,  furnish  the  retarding  force  to 
the  train. 

With  a  train  in  proper  condition,  a 
twenty-pound  reduction  should  give  full 
service  braking  power.  Where  the  train 
has  been  running  on  a  level  for  some  dis- 
tance with  brakes  set.  it  is  permissible  to 
make  a  twenty-five-pound  reduction,  as 
the  extra  five-pound  reduction  makes  up 
for  the  natural  leakage  through  the  pores 
of  the  packing  leathers  in  the  brake  cylin- 
ders. A  further  reduction  is  not  only  a 
te  of  train-line  pressure  which  will  be 
missed  in  releasing  brakes,  but  there  is 
also  a  loss  in  braking  power. 

We  all  know  that  there  are  no  tight 
packing  rings.  If  we  reduce  train-line 
pressure,  say  to  thirty-five  pounds,  we 
have  the  train  line  fifteen  pounds  below 
the  ordinary  equalization  point  of  the 
auxiliary  reservoir  and  brake-cylinder 
pressures.  The  triple  piston  has  moved 
to  emergency  position,  and  we  have  a 
direct  communication  between  the  auxil- 
iary reservoir  and  brake  cylinder.  Both 
of  these  pressures  are  leaking  by  the  triple 
piston  packing  ring  into  the  train  line, 
until  equalized  with  the  train  line.  If 
the  packing  ring  in  piston  47  of  the  en- 
gineer's valve  is  in  good  condition,  the 
train-line  pressure,  being  increased  by  the 
flow  of  air  from  the  auxiliaries  and  cylin- 
ders, forces  the  piston  from  its  seat,  and 
the  lost  braking  power  goes  out  at  the 
train-line  exhaust.  If  the  emergency 
check  leaks,  as  it  sometimes  does,  another 
way  is  open  for  brake  cylinder  pressure 
to  leak  into  the  train  line  when  too  heavy 
a  reduction  is  made. 

These  things  go  to  show  that  after  a 
full  reduction  has  been  made,  the  use  of 
sand  is  all  that  is  left  to  aid  us,  and  its 
use  at  this  particular  time  is  liable  to 
cause  large  flat  spots,  if  any  wheels  hap- 
pen to  be  skidding.  If  the  train  does  not 
then  slow  down,  a  call  for  brakes  is  in 
order,  or  it  will  be  another  case  of  so- 
called  failure  of  brakes. 

We  know  packing  rings  do  leak;  for, 
with  the  engineer's  valve  on  lap  and  the 
gaskets  in  good  condition,  how  would 
the  black  hand  show  a  leak  on  the  train 
line,  were  it  not  for  the  little  drum  pres- 
sure leaking  into  the  train  line  by  the 
packing  ring  of  piston  47? 

Occasionally  the  question  is  asked. 
Why  is  it  that  with  a  five.  ten.  fifteen  or 
twenty  pound  reduction  I  get  the  regular 
train-line  exhaust  and  my  piston  seats  and 
is  tight:  but  if  I  make  a  heavier  reduc- 
tion than  twenty  pounds  I  get  the  regular 
train-line   exhaust,  and   then   continue  to 


get  a  light  blow,  the  length  of  which  de- 
pends upon  the  number  of  cars  in  the 
train?  It  is  for  no  other  reasons  than  the 
ones  stated  above.  The  train-line  pres- 
sure being  below  the  equalization  point 
of  the  auxiliaries  and  brake  cylinders, 
these  pressures  are  feeding  by  the  triple 
piston  packing  ring  and  by  the  train-line 
check,  in  case  it  leaks,  into  the  train  line, 
forcing  the  equalizing  piston  in  the  en- 
gineer's valve  from  its  seat.  This  will  not 
happen  on  all  cars,  as  occasionally  the 
triple  pistons  form  a  joint  on  the  leather 
gasket,  so  that  the  air  cannot  get  by  into 
the  train  line.  This  gasket  is  usually 
rather  hard,  however,  and  there  is  not 
much  likelihood  for  an  air-tight  joint. 

If  any  want  to  get  an  idea  of  how  fast 
air  leaks  by  a  packing  ring,  cut  out  the 
plain  triple  on  the  tank  or  engine  after 
1  barging  up,  remove  the  graduating  nut 
and  put  your  hand  over  the  hole,  and  note 
the  escape  of  pressure.  Another  way  to 
see  the  same  thing  is  to  put  the  engineer's 
valve  on  lap,  after  charging  up,  and  open 
the  angle  cock  on  the  tank.  Watch  and 
see  how  long  it  takes  the  black  hand  to 
go  to  zero,  and  you  will  see  how  long  it 
takes  for  all  the  little  drum  pressure  to 
leak  by  the  packing  ring  of  piston  4-. 
R.  H  Bi.ackai.l, 
D.  &  H.  C.  Co. 

Onion tii,  .V.    J". 

h     %     $ 

An  Experience  with  a  Releasing 
Driver  Brake. 

Editors: 

In  question  92,  air  brake  subjects,  H. 
T.,  Paducah,  Ky.,  says  the  brakes  stay  set 
until  a  point  of  equalization  and  then 
whistle  off,  and  he  wants  to  know  what 
the  trouble  is.  The  answer  blames  the 
check  valves,  and  in  his  case  may  be  the 
cause. 

I  am  using  an  E-6  brake  valve,  and 
hardly  ever  reduce  train  line  below  fifteen 
pounds.  Lately,  however,  not  having  air 
cars  enough  to  hold  train  without  the 
iianu  brake,  I  have  reduced  train  line 
twenty-five  pounds,  and  driver  brake 
whistled  off,  presumably  caused  by  a 
leaky  check  valve.  After  getting  on  a 
sidetrack  I  closed  the  angle  cock  on  the 
engine,  reduced  twenty-five  pounds  and 
driver  brake  whistled  off. 

Engine  having  plain  triples  it  could  not 
be  check  valves.  I  made  up  my  mind  it 
was  a  leaky  triple  piston  packing  ring. 
I  took  down  the  triples  and  the  packing 
ring  seemed  stuck.  I  cleaned  it  in  good 
shape,  and  oiled  it.  Put  it  up  and  it 
worked  O.  K.  It  would  not  whistle  off 
no  matter  what  reduction  was  made.  The 
black  hand  did  not  rise  as  it  did  be- 
fore. 

Now,  could  the  slide  valve  spring  be 
so  weak  that  the  greater  area  on  the  under 
side  of  the  piston  with  the  same  air  press- 
ure move  the  triple  to  release  position? 
Question  46,   March,   1897,      could   not  a 


leaky   graduating   valve   be   the   cause   of 

the  trouble  described  in  question  46? 

h.   W.   TlGHE. 
Nashua,  X.  H. 

[A  leaky  graduating  valve,  unless  aided 
by  a  leaky  slide  valve,  or  its  seat,  cannot 
cause  the  triple  to  go  to  release  position. 
It  can  start  it  there,  however,  but  if  the 
slide  valve  and  its  seat  are  tight,  it  will 
stop  as  soon  as  the  port  in  the  face  of  the 
slide  valve  ceases  to  register  with  the 
brake  cylinder  port  in  the  seat.  The  port 
in  the  face  of  the  slide  valve  is  now- 
blanked,  and  air  passing  through  a  leaky 
graduating  valve  will  find  no  outlet  unless 
the  ground  surface  between  the  slide  valve 
seat  and  its  face  is  imperfect,  then  the 
triple  would  be  equally  liable  to  whistle 
off  after  making  a  five,  ten,  fifteen  or 
eighteen  pound  reduction,  or  any  other 
reduction,  until  the  brake  was  fully  ap- 
plied, when  the  trouble  would  almost  eiiT 
tirely  disappear.  The  answer  prescribed 
to  question  92  fits  the  case  according  to 
the  conditions  given,  which  are  contrary 
to  those  caused  by  a  leaky  graduating 
and  slide  valve,  and  to  which  the  latter 
could  not  be  fitted. 

The  cause  of  the  trouble  in  your  case 
was  probably  a  combination  of  corroded 
piston  packing  ring,  which  permitted 
auxiliary  reservoir  pressure  to  pass  into 
the  train  pipe,  and  dirt  under  the  slide 
valve,  and  perhaps  under  the  graduating 
valve  also,  which  caused  a  reduction  in 
auxiliary  reservoir  pressure  sufficient  to 
cause  the  triple  to  go  to  release  position. 
The  dirt  was  probably  removed  when  the 
packing  ring  was  loosened  up. 

The  area  of  the  triple  piston  is  equal  on 
both  sides  unless  it  is  at  full  application 
position  resting  on  the   leather  gasket. 

The  slide  valve  spring  cuts  little  or  no 
figure   in   this   case. — Ed.] 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(101)  J.  L.  \\r.,  Richmond,  Va.,  asks: 
Why  is  it  that  after  making  a  20-pound 

reduction  and  releasing,  on  some  trains, 
the  main  reservoir  pressure  will  dropdown 
below  70  pounds,  while  on  others  it  will 
not  come  down  to  70?  A. — This  is  due 
to  the  difference  in  the  length  of  the 
train,  the  increased  volume  of  the  long 
train  pipe  taking  more  of  the  main  reser- 
voir pressure  than  the  short  one. 

(102)  D.  T.  J.,  Scranton,  Pa.,  asks: 
Why  is  it  that,  after  making  a  20  or  25 

pound  reduction  in  train-pipe  pressure,  a 
further  reduction  sometimes  holds  bet- 
ter? n. — Sometimes  defective  packing 
leathers  will  allow  a  portion  of  the  brake 
cylinder  pressure  to  escape,  and  then  a 
further  reduction  will  hold  better.  At 
other  times  it  is  imagination,  and  is 
caused  by  the  reduction  in  the  speed  of  the 
train,  the  brakes  holding  better  as  the 
speed  decreases. 
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to:; 


(103)  A.  L.  <).,  Louisville,  Ky..  asks: 
Is  there  any  difference  in  the  size  ol  the 

preliminary  exhaust  ports  in  the  D  <S  and 
F-6  engineers'  brake  valve?  If  so,  why  is 
the  difference  made?  A. — The  preliminary 
exhaust  pent  in  the  D-8  brake  valve  is 
3-32  inch,  ami  in  the  F-6,  5-64  inch — the 
difference  in  size  being  made  necessary 
by  reason  of  the  greater  freedom  with 
which  the  air  can  escape  from  the  Plate 
F-6,  as  compared  with  the  Plate  D-8;  in 
the  latter  the  preliminary  discharge  oc 
curring  in  a  small  cavity  that,  in  a  meas 
lire,  restricts  the  free  discharge  of  the  air. 
In  case  of  both  brake  valves,  the  same 
quantity  of  air  can  be  discharged,  as  near- 
ly as  may  be,  in  a  given  time. 

(104)  J.  E.  R.,  Tamaqua,  Pa.,  writes: 
Suppose  a  car  is  placed  on  siding  with 

air  brake  applied,  and  is  to  be  moved 
shortly  afterward  by  an  engine  having  no 
air  pump.  The  trainman  finds  release 
valve  blocked  so  it  cannot  be  used.  Can 
sanl  brake  be  released  without  the  use 
nl  a  wrench?  A  friend  of  mine  s ays  that 
it  can  by  opening  angle  cock  and  closing 
quickly,  which  will  surge  the  air  in  train 
pipe  and  cause  release  to  lake  place  at 
triple.  I  say  it  cannot  be  done,  as  that 
would  set  brake  harder.  Please  let  me 
know  through  your  paper  who  is  right. 
A. — You  are  right.  The  "surge,"  as  it  is 
commonly  known,  only  occurs  on  trains 
of  some  considerable  length,  and  cannot 
be  made  on  one  car. 

(105)  J.  R.  K.,  Kansas  City,  Mo., 
writes: 

Please  decide  the  following  argument: 
Suppose  we  take  an  auxiliary  reservoir, 
charge  it  to  70  pounds  pressure,  then 
make  a  reduction  of  10  pounds  in  the 
train  pipe,  and  note  the  resulting  pres- 
sure in  the  brake  cylinder.  Release  the 
brake.  Now  charge  auxiliary  and  train 
pipe  to  50  pounds.  Then  reduce  train 
pipe  10  pounds,  and  note  resulting  pres- 
sure in  brake  cylinder.  Will  the  10-pound 
reduction  in  both  cases  give  the  same 
pressure  in  the  brake  cylinder?  A  says 
it  will,  and  B  says  it  will  not.  A. — A  is 
right.  An  auxiliary  reservoir  charged  to 
50  pounds  will  give  practically  the  same 
brake  cylinder  pressure,  on  a  10-pound 
reduction,  as  one  charged  to  70  pounds, 
the  piston  travel  being  the  same  in  both 
cases.  However,  on  a  20-pound  reduc- 
tion, or  when  the  brakes  are  fully  ap- 
plied, the  70-pound  brake  will  give  about 
50,  and  the  50-pound  brake  about  35 
pounds   in  the  cylinder. 

(106)  H.  L.  M..  Providence,  R.  I., 
writes: 

There  has  been  a  great  deal  of  contro- 
versy about  how  an  emergency  applica- 
tion should  be  made.  Please  say  whether 
the  brake  valve  handle  should  remain  in 
the  emergency  position  after  making  an 
emergency  application,  or  whether  it 
should  be  returned  to  lap.  and  thereby 
sive  air.  Also  say  wdiat  the  general  prac- 
tice   is    on   the   various    roads.      A. — The 


1.1  il  e  -  al\  e  handle  hould  be  left  in  tin 
emergency    po  ition,    miking   the   appli- 

1  allon    sine    and    the    stop    as    qutl  I  I 

possible.  Iii  1  -lo  ie  quarters  and  during 
pei  1 1  on,  moments,  saving  of  air  is  of  little 
importance    compared    to    saving    one's 

hide.     An  engineer  has  no  time  or  ini  Lin 

lion,   dining  his  exciting    period,   to   turn 
hie   around    for   the   lap    po   nioii    and    cal- 
culate  how   much   air  may    be   saved.      lie 
will   employ   his  time  and   though!      moo 

profitably  in  selecting  a  short   route  and 

I  .  1  iiling  a  speedy  exit  from  the  cab  lo 
soft   spot   on   the   ground. 

1 1071  J.  C,  Chicago,  111.,  writes: 

We  are  told  tli.it  with  a  broken  gradual 

ing  valve  pin   in  the  quick  action   tripli 

valve     that     with    a     light     reduction     th 
brake  will  be  the  last  to  go  on,  and  when 

II  does  go  on  it  will  go  on  wath  the 
emergency  application  and  cause  the  rest 
of  the  train  to  go  on  with  the  full  service 
application.  Now,  with  a  train  of  fifteen 
passenger  coaches  we  know  there  is  more 
volume  than  there  is  in  a  train  of  five 
coaches.  Say,  the  engineer  discharges 
ten  pounds  of  steam  at  his  brake  valve, 
wnl  the  volume  of  air  which  is  necessary 
to  reduce  the  train  line  the  other  ten 
pounds  before  a  full  service  application  is 
obtained  on  the  rest  of  the  train  all  go 
into  the  one  brake  cylinder  on  the  fifteen 
car  train  just  the  same  as  it  would  on  a 
five  car  train?  A. — The  triple  with  broken 
graduating  valve  pin  would  apply  in 
emergency  when  the  combined  resistance 
of  the  reduced  train  pipe  pressure,  tension 
of  the  graduating  spring  and  friction  of 
the  slide  valve  and  piston  packing  ring 
would  allow  the  auxiliary  reservoir  press- 
ure to  force  the  triple  in  position  to  op- 
crate  the  quick  action  parts.  This  will 
vary  according  to  the  condition  of  the 
triple,  and  may  require  a  reduction  any- 
where between  eight  and  fifteen  pounds. 
If  it  sets  with  eight  or  ten  pounds  reduc- 
tion, all  the  other  triples,  although  having 
partially  applied  brakes  in  service  position 
application,  will  each  open  their  quick- 
action  ports  and  take  in  a  portion  of  the 
train  line  pressure.  This  would  be  a 
partial  service  and  partial  emergency  ap- 
plication, and  would  be  the  same  on  all 
cars  regardless  of  whether  it  was  a  five  or 
fifteen  car  train.  However,  should  the  de- 
fective triple  not  apply  until  after  a  four- 
teen or  fifteen  pound  reduction  had  been 
made,  it  would  only  take  in  a  certain 
amount  of  train  pipe  pressure  and  refuse 
the  rest.  The  pressure  in  the  auxiliaries 
and  train  pipe  of  the  other  cars  would 
be  so  near  equalization  that  it  would  be 
doubtful  if  their  triples  could  take  in  any 
train  pipe  pressure;  but  they  would  apply- 
tighter  in  service  application.  This  would 
also  be  the  same  on  a  five  or  fifteen  car 
train.  A  further  reduction  of  train  pipe 
pressure  at  the  brake  valve  would  prob- 
ably slightly  increase  the  brake  cylinder 
pressure  on  all  cars  but  the  one  with  the 
defective  triple. 


Mr.    Fred    J  lam,    general    air    brake    m- 
pei  toi    oi    the    W     X.    Y.    &   1'.    Ky.,   at 
Buffalo,  N.  Y  .  writes  us  that  hi 
01  till  .    110m   u  it 

large  a  1 

purls    the    wear    on    pumps    in    same    kind 
01    ervici   much  greater  on  eng 

small    mam  1     oirs. 


A    short  tin     I'lant    Sj 

nie    of    their    air    pumps 
had  io  run  at  ai.  1    ci     ively  high 

ure    by   the    requiri  d 
time.     As   they   could   not   very    well 
-Minie  a  aJ/2-inch  pump  at  that  time,  they 
doubled    the    main   r'  apacily   by 

putting  on  an  additional  reservoii  of  the 
.mi'  i/i  a  ile  ne  then  in  use:  The 
pumps  are  now  run  at  a  very  moderate 
,|n  1  d.  Stuck  pump  .  hoi  pumps,  ami 
la-  I.  oi  pressure  are  now  tin 
i1'1  I 

»         $ 
An  Odd    Machine. 
The  Taylor  hydraulic  ai  1  or  is 

a  curioii,  machine  recently  invented.  It 
is  substantially  a  simple  pipe  placed  in  an 
upright  position.  Water  is  a 
the  top  end  and  falls  the  length  oi  the 
pipe.  A  number  oi  small  tubes  extend 
into  the  mouth  of  the  pipe.  One  end  of 
each  tube  is  above  the  entering  water,  and 
the  other  end  is  below.  The  water  in 
passing  the  lower  end  of  the  small  tubes 
creates  a  partial  vacuum,  and  atmospheric 
pre-suie  drives  innumerable  small  bub- 
bles into  the  falling  water  at  the  mouth 
of  the  pipe.  These  bubbles  are  com- 
pressed in  their  downward  course,  and 
at  the  foot  of  the  pipe  are  separated  from 
the  water  by  striking  a  cone-shaped  base. 
the  air  pressure  going  to  a  receiver  and 
the  water  passing  off.  A  plant  is  in  actual 
operation.  The  compressing  pipe  is  about 
100  feet  long,  and  gives  a  surpn 
large  volume  of  air  at  a  pressure  of  jo 
pounds. 

®     *     § 

A  Generous  Railway  Company. 

The  recent  liberal  action  of  the  Great 
Western  Railway  (England)  in  providing 
for  the  families  of  those  who  were  killed 
in  Coldrennick  Viaduct,  in  Cornwall,  is 
being  universally  commended  by  railroad 
men  generally.  In  the  case  of  widows. 
they  advanced  a  month's  wages,  and  agree 
to  pay  them  for  three  years,  in  addition  to 
the  funeral  expenses.  This  sort  of  treat- 
ment is  sure  to  make  men  loyal  to  any 
company,  and  is  pretty  sure  to  be  a  good 
investment  in  the  end. 


In  an  article  which  appeared  in  the 
August  number  of  the  "London  Railway 
Magazine."  on  "Racing  Runs  and  Trial 
Trips."  a  great  deal  of  credit  is  given  to 
the  Gould  couplers  and  vestibules  for  en- 
hancing the  comfort  of  express  train  rid- 
ing in  Great  Britain. 
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Great  Northern  Veslibuled  Coast  Train. 

The  Great  Northern  Railway  is  running 
a  solid  train  of  eight  vestibuled  cars  be- 
tween St.  Paul  and  the  coast  (Seattle. 
\\  i-li  i  that,  while  laying  no  special  claim 
to  magnificence  or  georgeous  appoint- 
ments, attracts  as  much  attention,  by 
reason  of  its  business  like  appearance,  as 
any  of  the  bespangled  and  much-heralded 
caravans  making  a  bid  for  transcontinen- 
tal business  with  glitter  for  a  strong  card. 

Notwithstanding  the  lack  of  external 
frills,  there  is  no  limit  to  the  provisions 
made  for  solid  comfort,  as  the  half-tones 


tion  by  the  grainer's  art — just  simply  oak. 
and  an  ideal  place  to  while  away  the  day- 
light hours  consumed  in  covering  the 
2.C00  miles  between  the  terminals  of  this 
road. 

Up  to  all  requirements  is  the  dining-car, 
with  its  row  of  wide  tables  on  one  side 
and  narrow  ones  on  the  opposite  side. 
The  cane  chairs,  upholstered  in  leather, 
lend  an  idea  of  home  enjoyment  not  felt 
when  one  is  boxed  in  by  a  fixed  seat,  and 
an  important  advantage  of  the  movable 
chair  lies  in  the  fact  that  one  can  retire 
from  the  table  at  his  pleasure  without  any 


st  ruction  of  these  flush  vestibules,  occa- 
sion was  taken  by  Superintendent  of  Mo- 
tive Power  Pattee  to  strengthen  the  plat- 
form by  introducing  6-inch  steel  I-beams 
in  place  of  the  wooden  members.  The 
two  draft  pieces  extend  through  the  body 
bolsters  between  the  plates  of  same,  while 
the  platform  pieces  stop  off  at  the  bolster. 
I  In  I-beams  are  tied  laterally  by  two 
plates,  one  of  which  forms  the  carry  iron. 
The  vestibules  are  further  reinforced  by 
an  8  x  fs-inch  wrought-iron  plate  that  is 
kt  in  on  the  posts  flush  with  the  letter- 
board,  and  extending  out  the  full  length 
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of  the  interior  of  the  buffet  car  plainly 
show.  Both  of  these  views  are  taken  from 
the  center  of  the  smoking-room  in  each 
direction;  one  of  them  toward  the  library 
and  kitchen,  with  its  glass  doors,  and  the 
other  taking  in  the  card-room,  beyond 
which  is  the  barber  shop  and  bath-room: 
both  of  the  latter  are  at  the  farther  end 
of  the  car.  The  table,  covered  with 
periodicals,  and  the  writing  desk  explain 
their  uses.  The  twelve  low  cane  seats, 
upholstered  in  yellow  plush,  are  in  perfect 
harmony  with  the  interior  finish  of  the 
which  is  oak,  varnished — no  imita- 


"entangling  alliances"  with  the  porter, 
which  is  not  the  case  with  the  hinged  seat, 
as  the  polite  attendant  is  almost  always 
too  busy  gathering  up  the  largess  scat- 
tered on  the  table  by  the  gourmet  who 
dines  too  well,  but  with  little  discretion,  to 
lend  any  assistance.  The  chair  is  much 
the  best  seat,  too.  for  comfort. 

The  same  restful  simplicity  and  atten- 
tion to  plain  effects  are  evident  in  every 
detail,  including  those  of  the  sleeping- 
cars,  giving  the  impression  that  where 
money  is  spent  it  is  for  the  sole  purpose 
of  having  a   useful   return.     In  the  con- 


of  the  vestibule.  To  this  plate  is  riveted 
the  foot  of  a  rod  that  passes  down  to  the 
platform  at  the  corner  post  of  the  vesti- 
bule. In  addition  to  this,  there  are  diag- 
onal iron  braces  at  the  top,  which  makes 
the  vestibule  as  strong  as  any  part  of  the 
car.  A  feature  not  common  in  vestibule 
construction  is  the  end  door  in  the  vesti- 
bule of  the  rear  car.  By  its  use  the  vesti- 
bule is  completely  enclosed  in  glass,  which 
will  be  found  a  great  convenience  in  the 
snow  or  through  sandy  districts.  The 
train,  consisting  of  mail  and  express,  bag- 
gage,  tourist   sleeper,   a   second   class,   a 
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first  class,  a  dining-car,  a  buffet-car  and 
one  sleeper,  are  all  painted  the  road's  reg- 
ulation terra-cotta  passenger  color,  with 
enough  modest  striping  to  banish  any  im- 
pression of  flatness.  Our  half-tone  show- 
ing of  this  train  is  a  good  picture  of  it, 
taken  as  it  was  leaving  St.  Paul  for  its 
long,  unbroken  run  to  the  coast,  drawn 
by  a  19  x  26  ten-wheeler  weighing  138,000 
pounds.  This  picture  conveys  a  better 
idea  of  what  the  "wooly"  West  is  up  to  in 
passenger  transportation  than  words,  rep- 
resenting, as  it  does,  a  practice  that  is 
equal  to  the  best  of  its  kind. 


was  9,364  -r  III,  or  84  pound 
30.5  pounds  per  ton.  A  similar  car  fitted 
with  roller  bearings  being  let  loose  from 
the  same  point,  ran  the  full  length  of  the 
level  line  available — namely,  320  feet — and 
had  not  then  quite  come  to  rest,  the  total 
distance  traversed  being  376  feet.  The 
force  expended  was  as  above,  9,364  foot- 
pounds.  The  average  frictional  resist- 
ance was  9,364  -^  376  =  24.9  poum 
about  9  pounds  per  ton  of  load. 

"Tin-  following  figures  are  also  of  inter- 
est, and  arc  founded  on  the  n  ults  of 
actual  experiments  in  tramway  pr. 


trie  Railway  are  ako  experimenting  in 
this  direction,  and  the  Waterloo  &  City 
Railway,  a  new  line,  is  to  be  entirely 
equipped  with  them. 

A  passenger  train  of  six  cars  has  been 
running  between  Brighton  and  Kemp 
Town  for  two  years,  and  a  saving  of  I2^i 
to  15  per  cent,  in  fuel  is  reported.  The 
Western  Railway  of  France  is  also  fitting 
Up  a  train  for  experimental  purposes. 

These  applications  show  that  engineers 

the  world  over  arc  continually  striving  to 

vc    the    efficiency    of    the    railway 

service,   and  all  these  experiments  point 
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Roller  Bearings  on  Cars. 

An  interesting  paper  on  this  subject 
was  read  before  the  English  Institution  of 
Civil  Engineers  by  William  Bayley  Mar- 
shall. As  a  result  of  the  experiments,  the 
following  figures  are  given  as  being  per- 
fectly reliable: 

"Starting  Effect. — Cars  weighing  4  tons 
15  cwt. ;  ordinary  bearings,  198  pounds. 
or  41.68  pounds  per  ton;  roller  bearings, 
30  pounds,  or  6.53  pounds  per  ton. 

"Running  Friction. — Gravity  test. 

"A  car  fitted  with  ordinary  bearings  and 
weighing  2  tons  15  cwt.  was  let  loose  from 
a  point  56  feet  up  an  incline  with  I  foot 
6J4  inches  rise.  It  ran  down  this  incline 
and  57  feet  along  the  level  at  foot  of  same. 
or  a  total  distance  of  111  feet.  The  force 
expended  was  therefore  6,160  pounds  fall- 
ing through  1. 521  feet,  or  9,364  foot- 
pounds.   The  average  frictional  resistance 


Relative  starting  effort  of  a  tramcar  on  a 
gradient  of  1  in  20 — ordinary  bearings, 
100;  roller  bearings,  77;  saving,  23  per 
cent.  On  a  gradient  of  1  in  80 — ordinary 
bearings,  100;  roller  bearings,  50;  saving. 
50  per  cent.  On  a  gradient  of  I  in  140 — 
ordinary  bearings,  100;  roller  bearings, 
39.6;  saving,  60.4  per  cent.— results  which 
require  no  comment." 

In  Blackpool  the  electric  cars  have  been 
using  roller  bearings  for  over  three  years, 
with  such  satisfactory  results  that  all  new 
cars  are  fitted  with  them.  Their  consult- 
ing engineer  estimates  a  saving  a  30  per 
cent.;  but  allowing  half  of  this  for  en- 
thusiasm, and  the  remainder,  15  per  cent., 
is  quite  an  item. 

The  Liverpool  Overhead  Railway  have 
been  testing  roller  bearings  for  about  two 
years,  and  are  gradually  equipping  their 
cars.     The  Citv   &  South   London   Elec- 


to  a  source  of  saving.  With  such  prece- 
dents as  these,  there  should  be  little  hesi- 
tancy in  some  of  our  own  railroads  equip- 
ping a  train  to  determine  whether  or 
not  the  economy  is  all  that  is  claimed 
for  it. 

§  @  § 

A  Large   Gun  Casting. 

When  the  weight  of  castings  begins  to 
be  counted  by  tons,  they  are  considered 
"some"  castings,  but  when  they  reach 
nearly  100  tons  it  makes  even  a  mechanic 
open  his  eyes.  A  recent  casting  at  the 
Bethlehem  Iron  Co..  South  Bethlehem. 
Pa.,  was  an  ingot  for  the  largest  coast 
defense  gun  ever  cast.  It  required  three 
furnaces  to  melt  the  metal  to  fill  the  mold, 
the  ingot  weighing  223,000  pounds.  It 
was  nearly  17  feet  long  and  6  feet  2  inches 
in  diameter. 
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Swing    Hanger    Versus  Rigid    Trucks. 

There  appears  to  be  the  same  old  ele- 
ment of  uncertainty  clouding  the  qu> 
of  the  most  advantageous  position  of  the 
driver  with  the  plain  tire  on  a  ten-wheel- 
ed engine,  and  also  as  to  whether  a  truck- 
should  be  rigid  or  not,  in  order  to  avoid 
and  hub  cutting.  Discussion 
seems  to  have  left  the  matter  in  its  nor- 
mal condition  of  satisfactory  chaos  in  so 
far  :i<  concerns  unity  of  action  by  the 
users  of  this  type  of  power. 

With  a  knowledge  of  the  existing  state 
of  the  situation,  it  is  not  difficult  to  un- 


it is  not  safe  to  run  a  rigid  truck;  notwith- 
standing this,  they  are  run,  as  is  well 
known,  and  the  fact  that  they  pass  curves 
without  excessive  flange  wear  is  evidence, 
not  so  much  of  the  superiority  of  the 
rigid  truck  as  of  an  abundance  of  lateral 
play  which  may  be  due  to  either  of  two 
causes — one  is  the  increased  gage  on  the 
curve,  and  the  other  plenty  of  hub  and 
flange  freedom.  When  these  conditions 
operate  in  conjunction,  as  they  frequently 
do  then  is  the  time  that  we  hear  of  the 
re-discovery  that  the  rigid  truck  is  the 
Correct  thing,  and  the  plain  tire  again  has 


diversity  in  practice,  are  not  at  all  conclu- 
sive nor  convincing,  and  from  a  personal 
acquaintance  with  some  instances  of 
changes  in  both  directions,  from  ami  to 
the  two  trucks  under  consideration,  the 
belief  that  such  moves  were  mack-  to 
satisfy  prejudice,  and  not  wholly  to 
demonstrate  a  truth,  became*  a  well 
grounded  conviction.  Investigation  of 
that  kind  can  only  bring  forth  fruit  of  the 
Dead  Sea  variety,  and  can  have  no  weight 
in  reaching  conclusions  on  which  to  base 
a  practice. 

Experience  has  taught  the  rigid  truck 
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derstand  some  of  the  causes  that  produce 
it,  the  principal  one  of  which  is  apparently 
a  blind  adherence,  for  or  against  the 
swing  motion  truck,  without  regard  to 
its  logical  bearing  in  the  case.  It  is  not 
well  established  that  a  swing  motion  truck 
is  necessary  on  a  curvy  road  any  more 
than  on  a  straight  one,  if  we  are  to  be 
guided  by  the  practical  results  unearth- 
ed by  some  of  the  most  advanced  motive 
power  talent,  but  it  is  easily  shown,  mathe- 
matically, that  when  a  given  wheel  base 
and  a  fixed  amount  of  lateral  motion  be- 
tween flanges  and  hubs,  that  there  is  a 
minimum   radius  of  curve  beyond   which 


its  proper  location  assigned  as  a  result 
of  these  conditions. 

The  experience  of  all  who  are  brought 
to  face  the  situation  of  cut  flanges  with 
either 'type  of  truck,  is  almost  identical 
up  to  the  experimental  stage  of  relief.  In 
case  of  disappointment  with  the  rigid 
affair,  they  are  quite  likely  to  decide  that 
the  swing  motion  is  a  necessity,  and  this 
decision  may  be  based  on  the  fact  that 
too  much  refinement  in  fitting,  rather  than 
too  many  degrees  in  the  curve  was  the 
cause  of  the  troubles  that  required  ad- 
justment. 

The    reasons    adduced    for    the    great 


advocate  that  the  swing  hanger  is  not 
reliable  in  the  performance  of  its  function 
of  pulling  the  end  of  an  engine  from  a 
tangential  course  to  curved  one,  and  he 
is  satisfied  to  seek  a  remedy  for  flange 
cutting,  that  will  not  involve  the  use  of 
hangers.  On  the  other  hand  the  friends 
of  the  swing  hanger,  while  alive  to  its 
weak  points,  are  laboring  to  improve  them 
and  perfect  a  device  that  will  reduce  flange 
wear.  This  has  been  the  status  of  the 
truck  situation  for  years,  and  all  in- 
dications point  to  a  continuance  of  it  un- 
til such  time  as  those  interested  will  un- 
derstand that  a  swing  hanger  can  be  of  no 
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assistance  in  guiding  an  engine  on  tan- 
gents, and  thai  a  rigid  truck  is  an  expi  n 
sive  devii  e  to  run  on  sharp  curves. 


The  Burlington's  New  Limited. 
One  of  the  finest  passenger  trains  seen 
in  our  pi  regrinations  is  thai  of  the  "Bur- 
lington," running  between  Chicago,  St. 
Paul  and  Minneapolis.  Jt  is  a  train  of 
six  of  the  handsomest  passenger  cars 
ever  placed  in  commission,  having  elec- 
tricity, together  with  steam  heat  and  all 
appointments  that  lap  away  over  the  bor- 
der of  ordinary  luxury  in  travel,  and  the 
first  and  lasting  impression  is  that  the 
limit  of  the  purchasing  power  of  the  dollar 


in. i !n igany,  ami  the  exterii >i   is  thi 

aril  Pullman  color.      About  ih'    "ill'. 
we    saw    thai    wa      opi 

the  too  lu 

thing  about  the  train,   bul    any    feeling  of 

uneasine:      i  \   di  spelled  on  acquain 

with    the   impoi  tanl      11  i    thai    I  hi 

of    tran  i". i  tatii  'ii    remain       il     the    old 

figuri 


Case-Hardened  Axle   Journals. 

The  method  of  ca-r  hardening  and  fin 
ishing  axle  journals  ha    been  brought  as 
near    to    perfection    a      possible     at     the 

<iic.ii  Western   Railroad  Works  at  Swin- 
don,  where  all   axles   are  treated   in  the 


i  skin  about  1-10  inch  thick.  The 
axle  is  then  taken  out  ami  placed  in  a 
10I.  file  case-hard- 
ening bout  an  inch  on  to  the 
wheel-seat.  When  bo  of  the  axle 
are  treated,  it  is  taken  to  a  lathe  and 
ground  tru< 

on  with  a  pres  ure  1  .  and 

the  axle  pin  I, a.  I:  in  ■]  the  jour- 

■  a  very  fine  si! 
Axb-,  50  treated  run  an  enormous  num- 
ber .,i  miles  and  never  run  hot. — "Railway 
Engim 

§     $     i 

Within  a  short  time  the  long  talked-of 
tic    dispatch    system   between    the 


is  pretty  nearly  approached  in  the  way  of 
gorgeous  decorations. 

The  train  is  made  up  of  a  combined 
baggage,  buffet  and  smoking  car,  a  chair 
car,  compartment  cars,  standard  sleep- 
ing cars  and  the  dining  car.  The  buffet 
car  has  reading  room  with  a  book  case 
well  stocked  with  choicest  literature;  the 
buffet  feature — well  it  furnishes  ocular 
proof  that  it  can  satisfy  almost  any  year- 
ning for  either  solid  or  liquid  comfort. 
The    interior    finish    of    the    train    is    in 
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following  manner:  The  axles  are  first 
turned  and  polished,  and  then  each  end  is 
separately  hardened  in  a  specially  con- 
structed furnace.  The  end  of  the  axle  is 
enclosed  in  a  loose  sheet-iron  cap,  the 
space  between  the  axle-end  and  the  cas- 
ing is  filled  with  "scintilla"  case-harden- 
ing composition,  and  closed  with  fireclay. 
The  end  of  the  axle  thus  enclosed  is  put 
horizontally  into  a  furnace  fired  with 
coal,  and  into  which  is  injected  a  steam 
jet.      About   eight    hours   in   the    furnace 


Xew  York  and  Brooklyn  post  offices  will 
be  an  accomplished  fact.  The  tubes  for 
conveying  postal  matter  irom  one  city  to 
the  other  are  now  being  laid.  The  line 
will  extend  from  the  Xew  York  post  office 
up  Park  Row  and  over  the  Brooklyn 
Eridge  to  the  Brooklyn  post  office.  The 
Ingersoll-Sergeant  Drill  Company,  of 
Xew  Y.irk.  is  furnishing  the  air  com- 
pressors to  supply  pneumatic  power  for 
the  purpose,  and  already  has  orders  for 
several  compressors. 


;os 
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End  Door  Lock  for  Box  Cars. 

A  lock  for  end  doors,  one  that  could 
be  depended  on  to  give  security  from 
well  directed  outside  effort  looking  to 
designs  on  the  contents  of  a  box  car,  has 
long  been  one  of  the  little  things  that 
seemed  very  easy  of  attainment,  but 
somehow  has  had  some  weakness,  either 
that  due  to  lack  of  efficiency  as  a  lock,  or 
that  of  excessive  cost,  or  both.  The 
difficulties  encountered  have  had  the 
effect  of  bringing  the  later  developments 
of  the  kind  to  the  desired  end. 

Our  engraving  shows  a  lock  that  has 
given  a  record  in  service,  which  entitles 
it  to  a  place  among  the  devices  that  have 
a  claim  to  the  consideration  of  the  car 
man.     It  is  made  of  malleable  iron  and 


Fort  Scott  &  Memphis  Railroad,  whose 
efforts  in  the  field  of  car  work  are  so 
will-known  to  the  car  building  fraternity. 


Importance  of  Railroad  Business. 

In  addressing  the  New  York  Railroad 
Club,  Hon.  Chauncey  M.  Depew  said: 

"Now,  gentlemen,  you  are  all  of  you  in 
this  great  business.  You  must  remem- 
ber, and  you  do  remember,  that  there  are 
one  million  voters  of  us  out  of  the  thir- 
teen million  voters  in  the  United  States, 
and  that  with  the  men  immediately  depen- 
dent upon  the  railroad  service — in  the 
supply  business — there  are  two  million 
voters.  We  are  the  arteries  of  commerce. 
\\  ithout  us  and  what  we  do  there  can  be 


"? 


End  Door 


T~ 


End  Door  Post 


MONTEER'S   END   DOOR   LOCK. 


on  different  lines  than  usually  seen  for  a 
device  of  the  kind,  consisting  of  a  case 
fastened  to  the  outside  face  of  end  door 
post,  and  containing  a  small  cast  ball. 
Another  case  which  holds  a  lever  is 
secured  to  the  inside  face  of  the  end  door. 
To  operate  the  lock,  the  ball  is  lifted  out 
of  its  seat  by  means  of  the  pivoted  lever, 
and  this  it  will  be  seen  can  be  done  from 
the  inside  of  the  car  only;  when  the  ball 
is  raised  the  door  is  free  to  move.  The 
locking  is  perfectly  automatic,  and  is 
done  when  the  door  is  closed,  by  the  lever 
passing  under  the  ball,  which  is  in  its 
locking  position  on  the  lever  when  the 
door  is  shut.  It  is  impossible  to  get  the 
door  open  from  the  outside  without  break- 
ing the  lock. 

The  lock  is  the  creation  of  Master  Car 
Builder    Monteer,    of    the    Kansas    City, 


the  energy  that  has  made  him  what  he  is, 
and  that  this  aggregate  of  intelligence  and 
capacity  and  energy  is  carrying  on  this 
great  system  of  transporting,  is  carrying 
it  on  so  that  the  railroad  business  is  being 
conducted  on  lines  of  public  beneficence, 
and  upon  lines  of  public  benefit  not 
equalled  by  any  other  business  or  any 
other  vocation  in  the  United  States." 


Indications  of  Better  Times. 

We  are  pleased  to  note  that  some  of 
the  roads,  at  least,  are  showing  signs  of 
better  times.  The  Pennsylvania  Railroad 
shops  at  both  Altoona  and  the  Meadows 
(Jersey  City),  are  working  more  hours 
than  they  have  for  months,  one  of  the 
Altoona  shops  working  overtime  recently. 

The  Dickson  Locomotive  Works  also 
report  that  they  are  quite  busy,  and  are 
employing  more  men  than  ever  before. 

The  Chicago,  Burlington  &  Quincy 
Railroad  and  other  Western  roads  are  re- 
ported to  be  working  full  time  in  many  ot 
their  shops,  to  prevent,  if  possible,  a  short- 
age of  cars,  and  other  points  report  in- 
creased activity.  We  hope  to  have  more 
good  news  of  a  similar  character,  as  it  is 
what  we  have  been  looking  for  and  ex- 
pecting— partially  in  vain. 

8  -  i'    & 

James  Leffel  &  Co.,  Springfield,  O., 
U.  S.  A.,  have  issued  a  neat  new  Pamphlet 
"D,"  replete  with  numerous  illustrations 
and  descriptions  of  the  throttling  and 
automatic  engines,  with  portable  and  sta- 
tionary boilers,  which  they  are  building 
in  a  variety  of  sizes  and  styles.  Copy  is 
sent  free  to  parties  interested,  on  applica- 
tion to  the  company. 


The  "Pall  Mall  Magazine"  for  Septem- 
ber contains  a  long  article  on  American 
Express  Locomotives  by  Angus  Sinclair. 
It  contains  15  half-tone  illustrations. 
The  magazine  is  for  sale  in  this  office. 
Price  25  cents. 


none  of  that  vast  internal  communication 
that  enables  this  country  to  live,  and 
which  makes  it  the  greatest  self-support- 
ing country  in  the  world.  We  are  in  touch 
with  every  business  in  the  country,  and 
every  business  in  the  country  is  largely 
dependent  upon  the  intelligence  and  abil- 
ity with  which  we  discharge  our  duty. 

"As  I  look  over  the  railroad  system  of 
the  country  to-day,  as  I  come  in  contact 
with  railroad  men  who  to-day  are  in 
positions  of  responsibility;  as  I  come  in 
contact  with  their  assistants  everywhere 
in  other  departments  of  the  railroad  ser- 
vice. I  feel  that  the  railroad  service  is  a 
survival  of  the  fittest;  and  every  man  who 
fills  a  place  where  he  is  recognized  as  the 
captain  of  ten  or  twenty  or  one  hundred 
or  ten  thousand  men.  he  is  a  man  who 
possesses    the   capacity,   the    intelligence. 


PATIENCE 

IS  A  GREAT    VIRTUE,"    BIT    ENGINEERS,  ■ 

FIREMEN  AND  MACHINISTS  have  many  im-  | 
portant  matters  to  look  after  and  cannot  i 
afford  to  have  it  put  to  the  test  too  severely  ; 
with  minor  affairs;  they  need  a  rapid  cleanser  '. 
for  the  ha-  ds  like  LAVA  SOAP  which  saves  time,  • 
worry  and  labor,  and  strengthens  PATIENCE,  as  - 
it  quickly  removes  greasy  or  sticky  substan-  \ 
ces  fromthe  hands  without  injuring  the  skin.   '. 

SMALL  SAMPLE  AND  BOOKLEE  BY  MAIL  IREl.       '- 
Price,  Regular  Si/*  Cake,  10  cents.  I 

By  Mail,  Postage  Paid,    .    13       " 

If  your  dealer  does 
not  sell  it  send  SI. CO  tt 
Wm.   Waltke    &"  Co., 
Sole  Mnfrs.,  St.  Louis, 
and  receive  one  doz 
cakes,  Express  Paid, 
to  any  part  of  the 
United  States. 
Beware  of  Imitations! 
Every  genuine  cake 
in  a  carton  as  here 
illustrated  t^" 
The  name  "LAVA" 
registered  as  a  trade 
Mark    in    the    U.   S. 
Patent  Office. 
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RAILROAD  ME\ 


Say  Royal  tsquisitos  Cigars  are  the   best 
made  for  anywhere  near  the  price. 

$5.00  per  100 

Will    Mill      A  Sample  Bon  Containing  12  of  these 
niLL  inftii     cigars  upon   receipt   75  cents,  to 
Prove    Quality   before    Purchasing 
in  targe  Quantities. 

I  A   I  IDTDTA     F'ne  Havana  Combination 
LA  LIDLKI/X,  ri(,eri  sumatra  Wrapper. 

S4.00  per  100. 

BANKERS'  CHEROOTS,  Two  kinds. 

DELICIOSAS,   American  Wrapper.  $3.00  per  100. 
FAVORITAS.     Imported  Wrapper.    $4  00  per  100. 

NO  MIDDLEMAN  10  PAY- YOU  SAVE  THAI. 

Fully  guaranteed  in  every  way.  Terms,  cash  or  C.0.0. 

Better  send  lor  our  Booklet. 

JOSE  ALMAREZ  &  CO., 

NORRISTOWN,  PA. 


pw$ 

Double 

Button 


$1.50 

Postpaid. 


Will  give  double  the  light 
from  your  headlight.  Flame 
is  size  and  shape  of  an  egg. 
Adjust  it  as  you  want  it  to 
begin  with  and  it  stays  so, 
don't  jar  out  of  place.  jtjfi& 

Ho  Smoky  Chimneys. 

Largely  used  in  the  South- 
West.    Engineers  all  like  it. 

WILL 

TELL 

YOU 

MORE 

ABOUT 

IT. 


W.  W.  PITTS, 

Box  408,  Hillsboro,  Texas. 

O.  A.  POPE, 

Hinton,  W.  Va. 
H.  Z.  WOLFORD, 

Chadron,  Neb. 
N.  J.  SCOTT, 

Donald,  British  Columbia 


WHAT   YOU    WANT   TO    KNOW. 

Questions  and  Answers. 

Correspondents  wishing  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  names  and  addresses,  not 
for  publication,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(6i)  A.  G.  E.,  Waycross,  Ga.,  writ' 
Another  argument  on  what  constitutes 
the  correct  alloy  for  Babbitt  metal  is  on 
here,  and  I  would  be  pleased  if  you  could 
put  us  right.  A. — Genuine  Babbitt  metal 
by  the  best  of  our  sources  of  information, 
is  composed  of  50  parts  of  tin,  5  parts  of 
antimony,  and  1  part  of  copper. 

(62)  J.  J.  P.,  Chester,  Pa.,  asks: 
Can  you  tell  me  how  much  more  power 

there  is  on  a  piston  head  with  a  full 
throttle,  than  there  is  with  a  half  throttle, 
when  the  reverse  lever  is  hooked  in  the 
sixth  or  seventh  notch,  with  120  pounds 
steam  pressure  on  the  boiler?  A. — From 
indicator  cards  we  have  found  the  power 
with  a  full  throttle  to  be  21  per  cent, 
greater  than  with  half  throttle,  under  the 
stated  conditions. 

(63)  C.  J.  H.,  Milwaukee,  Wis.,  asks: 
What    is    the     radius   of   the     shortest 

curve,  a  ten-wheel  engine  with  a  15^  feet 
rigid  wheel  base — main  driver  without 
flange — will  go  around  safely?  A. — The 
data  furnished  is  not  sufficiently  complete 
to  enable  us  to  answer  the  above.  If  the 
questioner  will  forward  to  us  the  distance 
from  the  center  of  the  trailing  wheel  to 
the  center  of  the  truck,  and  also  say 
whether  the  truck  has  swing  hangers  or 
is  rigid,  we  shall  be  glad  to  furnish  the 
information  asked  for. 

(64)  E.  H.  K.,  Areata,  Cal.,  writes: 
Please   explain   a   rule   for   finding  the 

size  of  cone  pulleys:  for  instance  if  you 
have  a  lathe  with  the  cone  pulleys.  5,  7 
and  9  inches  respectively,  and  the  size  of 
the  largest  driving  pulley  25  inches,  how 
would  you  find  the  size  of  the  other  two? 
A.— This  subject  is  thoroughly  treated 
in  the  "American  Machinist,"  of  Oct. 
29,  1896,  by  the  graphical  method,  and  our 
correspondent  is  referred  to  it  as  a  highly 
satisfactory  solution  of  the  problems  of 
cone  step  pulley  design. 

(65)  G.  W.  T.,  Saco,  Me.,  writes: 
Please  give  me  a  rule  for  finding  the 
temperature  of  steam  when  only  the  pres- 
sure is  given,  also  one  to  find  the  pressure 
when  temperature  is  given.  A. — The  re- 
lation between  the  temperature  and  the 
pressure  of  steam  is  given  in  the  formula: 
293S.16 


(66)   11    I-    H.,  Lima,  O.,  asks: 
Can  you  tell  me  why  an  engine,  which 
holds  the  rail  all  right  with  the  lever  in 
the   corner,    slips    when    hooked    up?      I 
have  never  seen  an  explanation,  but  know 
it  to  be  the  case.     Puttting  the  lever  in 
the  corner  certainly  does  not  place  any 
more  weight  on  the  drivers,  but  the  en- 
gine will  nearly  always  stop  slipping  when 
that  is  done.    A.— Dropping  the  lever  in 
the  corner  gives  the  maximum  point  of 
cut-off — about  23  inches  in  engines  having 
a  stroke  of  24  inches.     This  cut-off,  by 
allowing  the  steam  to  act  on  the  piston 
nearly   the    full    stroke,   causes    a    more 
equable  turning  effort  at  the  wheels  than 
when  steam  is  cut  off  at  shorter  points, 
ami   this  equality  of  pressure   is   what   is 
supposed  to  stop  the  slip.  Partially  closing 
the  throttle  is  sometimes  resorted  to  in 
order  to  effect  the  same  result. 

(67)  F.  O.  R.,  Sacramento,  Cal.,  asks: 

Can  you  give  me  a  reliable  formula  for 

finding  the  load  on  a  side  rod,  due  to  cen- 

(('/  '» 

r  g 


'  6.1993544  —  \°%P 


-  371.85, 


Don't  Wait— Send  Now. 


in  which  p  is  the  pressure  in  pounds  per 
square  inch  and  t  the  temperature  of  the 
steam  in  Fahrenheit  degrees.  For  more 
particulars,  see  Kent*s  Mechanical  Engi- 
neer's Pocket  Book,  page  659. 


trifugal  force?  A— The  equation  F=  ■ 

will  give  the  centrifugal  force,  where  F  = 
force,  K2  =  square  of  the  velocity  in  feet 
per  second  of  the  rod  in  its  path, 
r  =  the  radius  of  the  rod's  path  in  feet 
=  radius  of  crank  pin  path,  W  =  the 
weight  or  rod  in  pounds,  and  g  =  accelera- 
tion of  gravity  or  32.2  feet  per 
second.  The  force  found  by  the  formula 
is  in  pounds,  and  acts  as  a  uni- 
formly distributed  load  when  the  rod 
is  of  symmetrical  cross  section,  twice  in 
each  revolution.  The  conditions  are  prac- 
tically those  of  a  beam  with  a  distributed 
load,  supported  at  each  end,  and  should 
be  so  treated  in  the  calculations  for  a  sec- 
tion to  resist  the  stresses  due  to  the  forces 
considered. 

(68)    E.   L.    F.,   Grand   Rapids.   Mich., 
writes: 

I  understand  that  inside  check  valves 
are  in  use  on  some  locomotive  boilers. 
Will  you  please  explain  their  construction 
and  say  in  what  respect,  if  any,  they  are 
superior  to  the  outside  check?  A.— The 
inside  check  is  generally  made  with  a 
flange  by  which  to  fasten  it  to  the  outside 
of  the  boiler.  Projecting  inwardly  from 
the  flange,  there  is  a  neck  which  forms 
the  valve  seat.  The  valve  is  made  to  fall 
and  seat  itself  by  being  pivoted  above  the 
seat,  swinging  to  or  from  it  as  the  press- 
ure is  greater  or  less,  and  always  closing 
by  the  pressure  from  within  the  boiler 
when  the  injector  ceases  to  work.  The 
best  thing  claimed  for  it  is  that  in  the 
event  of  wreck  and  a  broken  check,  steam 
is  confined  to  the  boiler  and  thus  deprived 
of  the  opportunity  to  escape  by  that  chan- 
nel and  get  in  its  deadly  work. 

(69)  F.  C.  P.,  Dayton,  Ohio,  asks: 
1.    Who  invented  the  steam  gage?  A  — 
The  name  of  the  man  who  first  devised 
a  gage  to  measure  steam  pressures  has 
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not  been  preserved  to  us.  The  bent  tube 
containing  mercury  was  probably  the  first 
form  of  gage  used  for  this  purpose,  but 
as  pressures  increased,  they  were  inade- 
quate, and  other  forms  had  to  be  devised. 
The  first  mention  of  an  inventor's  name 
in  this  connection  is  that  of  Bourdon,  a 
Frenchman,  who  invented  the  gage  bear- 
ing his  name  about  1850.  2.  How  was 
the  accuracy  of  the  steam  gage  deter- 
mined? A. — By  the  mercurial  column  and 
test  pump,  pressure  from  the  latter  caus- 
ing the  mercury  to  ascend  the  tube  to  a 
hight  proportional  to  the  pressure.  For 
the  above  information  we  are  indebted  to 
the  Utica  Steam  Gage  Co.,  who  will  be 
glad  to  send  their  little  folder  on  "His- 
torical Pressure  Gages"  to  anyone  inter- 
ested. 

(70)  E.  L.  C.,  Dublin.  Ireland,  writes: 

I  am  one  of  your  subscribers  and  would 
be  greatly  obliged  if  you  would  inform 
me  how  the  valves  are  worked  on  the 
Vauclain  compounds,  and  how  many  are 
running  at  the  present  time;  also,  what 
is  the  receiver,  what  are  its  functions, 
and  where  is  it  placed?  A.— The  valves 
are  of  the  piston  variety  and  actuated  by 
an  ordinary  link  motion;  one  valve  be- 
ing common  to  each  pair  of  cylinders. 
There  are  800  Vauclain  compounds  now 
in  service.  The  receiver  is  a  hollow  body 
usually  cylindrical  in  section,  extending 
from  the  exhaust  passage  of  the  high 
pressure  cylinder  to  the  steam  passage 
of  the  low  pressure  cylinder,  and  as  its 
name  implies,  receives  the  steam  ex- 
hausted from  the  high  pressure  cylinder, 
from  which  it  passes  into  the  low  pressure 
cylinder  when  the  valve  of  the  latter  opens 
to  take  steam.  The  receiver  in  American 
engines  is  placed  inside  the  smoke  box 
whose  contour  it  closely  follows,  and  has 
a  volume  of  from  1  to  V/7  times  that  of 
the  high  pressure  cylinder. 

(71)  J-  E.  P.,  Des  Moines,  la.,  writes: 

1.  I  recently  saw  a  locomotive  which 
was  built  in  1873.  The  boiler  seemed  to 
be  of  greater  length  and  smaller  diameter 
than  the  locomotive  boilers  of  the  present 
day,  which  I  believe  are  shorter,  but  of 
larger  diameter.  Will  you  kindly  explain 
the  advantage  of  the  boiler  of  the  shorter 
length  and  greater  diameter?  A.— It  is 
quite  likely  that  our  correspondent  is 
mistaken  as  to  the  greater  length  of  the 
old  boiler,  since  the  small  diameter  would 
cause  it  to  appear  longer,  even  if  the 
length  were  the  same  or  less  than  the 
large  boilers  of  to-day.  If.  however,  it 
were  really  longer,  the  advantage  of  the 
larger  diameter  will  be  apparent  if  the 
areas  of  two  boilers  are  compared,  taking 
the  small  one  to  be,  say,  46  inches  in 
diameter  and  the  large  one  to  be  60 
inches — fair  proportions  for  the  periods 
under  consideration.  Then  we  have  areas 
of  1661.9  and  2827.4  square  inches,  respec- 
tively, from  which  it  is  seen  that  the  small 
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boiler  has  only  58.7  per  cent,  of  the  ca- 
pacity of  the  large  one  per  unit  of  length, 
which  shows  the  large  boiler  to  have 
nearly  twice  as  much  space  for  'flues  and 
water  as  the  small  one.  2.  In  your  August 
issue  you  state  that  there  are  not  manj 
ten-wheelers  built  with  16-inch  cylinders 
at  the  present  time,  but  the  New  York  & 
Western  has  lately  received  three  of  such 
engines,  and  they  carry  180  pounds  pres- 
sure. You  state  that  their  idea  is,  to  favor 
the  track;  will  you  kindly  explain  in  what 
way  it  will  favor  the  track?  A.— The  en- 
gines referred  to  were  built  of  the  dimen- 
sions stated,  for  the  purpose  of  keeping 
the  weight  down,  and  thus  prevent  injury 
to  the  permanent  way. 

(72)  K.  C.  B.,  Seattle,  Wash.,  writes: 

I  wish  to  know  how  to  devise  and  read 
a  gage  that  will  measure  the  vacuum  in 
the  smoke  box  of  a  locomotive,  and  ask 
your  assistance  to  help  me  out.   Can  such 
an  instrument  be  made  cheaply,  or  would 
you   recommend  that   it   be  bought   from 
the   manufacturer?     A. — A  vacuum   gage 
for  your  purpose  can  be  made  at  a  trifling 
cost  by  taking  a  glass  tube  with  a  bore  of 
about   one-quarter   inch,   and   bending   to 
a  U-shape  by  heating  it.    The  legs  should 
be  about  eight  inches  long,  and  filled  for 
half  their  length  when  vertical,  with  mer- 
cury.   The  bent  tube  is  then  fastened  to  a 
board,  which  in  turn  is  secured  to  a  con- 
venient place  on   the   engine,   say  at  the 
smoke  box.    A  piece  of  three-quarter-inch 
pipe  is  next  passed  into  the  smoke  box 
from  the  side  at  a  point  about  midway  of 
the    hight    and    width    of    the    flues,    and 
between   the   exhaust    nozzles    and     flue 
sheet,  leaving  the  inner  end  on  line  with 
the  vertical  center  line  of  the  nozzle.    The 
outer    end    of    the    pipe    where    passing 
through  the  smoke  box,  is  connected  to 
one  leg  of  the  bent  mercury  tube  by  means 
of  a   rubber   tube,   and   the   other   leg   is 
left  open  to  the  atmosphere.     This  device 
is  ready  for  use  after  marking  a  few  hori- 
zontal lines  on  the  board,  from  which  the 
readings    are     taken.      These     lines     are 
spaced  one-eighth  of  an  inch  apart  for  a 
distance  of  two  inches,  or  one  inch  above 
and  one  inch  below  the  line  of  mercury 
in  the  legs  of  the  tube.     In  operation  the 
exhaust    from    the    engine     removes     the 
pressure    of   the     atmosphere     from     the 
closed  leg,  and  the  atmosphere  entering 
the  open   leg,   displaces   the   mercury   on 
both  legs,  causing  it  to  fall  in  the  open  one 
and   rise   on   the   closed   side,  an  amount 
proportional   to   the   intensity  of  the   ex- 
haust.    If  the  mercury   is   displaced,   say 
one-half   inch,    that   is.    one-quarter    inch 
on  each  side,  the  vacuum  or  pull  on  the 
fire     is     measured     by     the     expression 

0.5 

— — -  X  16=  3.92  ounces.     The  value  2.04 

equals  the  hight  of  a  column  of  mercury 
weighing  one  pound,  and  16  representing 
the  number  of  ounces  in  one  pound 
avoirdupois. 


Air 
Economy 

and 

More  Efficient 
Braking 

can  be  secured  with  the 

McKee 

Brake  Slack 
Adjuster. 


Now  ready  for  both  Passenger 
and  Freight  Service. 

Let  us  tell  you  more 
about  it. 

The 

Q.&C. 

Company, 

700-9  Western  Union   Bld'g, 

Chicago,  III. 


BRANCHES: 
New  York,  100  Broadway. 
St.  Paul,  109  Endicott  Arcade. 
Boston,  70  Kilby  Street. 
San  Francisco,  525  Mission  Street. 

Montreal,  217  Place  de  Arms  Hill. 
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NOW  BEING  USED 

AND  UNIVERSALLY 

ADOPTED 


M 


AGNESIA 


L 


AGGINGS 


AS  THE 

BEST  LOCOMOTIVE 

LAGGING  MADE. 


SEND  BLUE  PRINTS  FOR 
ESTIMATES  TO 


Keasbey^ 
Mattison  Co. 

AMBLER,  PA. 


EQUIPMENT     NOTES. 

{Continued from  /  igebgt 
pany  are  building  500  freight  cars  for  the 
Missouri  Pacific   Railroad, 

The  St.  Charles  Car  Company  are  en- 
gaged on  an  order  for  three  freight  cars 
for  the  Texas   Midland   Railroad. 

The  six  engines  ordered  by  the  Cape 
Town  Ra-ilroad,  South  Africa,  of  Baldwin 
Locomotive  Works,  have  been  shipped. 

The  Baldwin  Locomotive  Works  are 
building  one  6-whcel  connected  engine  for 
the  Columbia  &  Puget  Sound  Railway. 

The  Michigan  Peninsular  Car  Company 
are  building  200  freight  cars  for  the  Chi- 
cago, Rock  Island  &   Pacific  Railway. 

The  Missouri  Car  and  Foundry  Com- 
pany arc  building  200  freight  cars  for  the 
International  &  Great  Northern  Railway 

The  Northern  Pacific  Railway  Company 
have  300  freight  cars  under  construction 
by  the  Haskell  &  Barker  Car  Company. 

The  Schenectady  Locomotive  Works 
are  building  10  6-wheel  connected  engines 
for  the  Chicago  &  Northwestern  Rail- 
way. 

The  Wells  &  French  Company  are 
working  on  an  order  for  52  freight  cars 
for  the  St.  Louis  &  San  Francisco  Rail- 
road. 

The  Sierra  Madre  Construction  Com- 
pany are  having  20  freight  cars  con- 
structed by  the  Ohio  Falls  Car  Com- 
pany. 

The  Louisville  &  Nashville  Railroad 
Company  are  having  ten  consolidation 
engines  built  at  the  Richmond  Locomotive 
Works. 

The  Dickson  Locomotive  &  Machine 
Company  have  one  6-wheel  connected  en- 
gine under  construction  for  the  Montrose 
Railroad. 

The  Burlington,  Cedar  Rapids  &  North- 
ern Railway  have  two  6-wheel  connected 
engines  building  at  the  Brooks  Locomo- 
tive Works. 

One  6-wheel  connected  engine  is  under 
construction  at  the  Brooks  Locomotive 
Works  for  the  Buffalo,  Rochester  &  Pitts- 
burg Railway. 

The  Baldwin  Locomotive  Works  are 
engaged  on  six  6-wheel  connected  en- 
gines for  the  Chicago,  Milwaukee  &  St. 
Paul   Railway. 

Six  6-wheel  connected  engines  are  be- 
ing built  at  the  Baldwin  Locomotive 
Works  for  the  Rumford  Falls  &  Ranges- 
Lake  Railroad. 

Ten  flat  cars  of  50.000  pounds  capacity 
are  under  way  at  the  Erie  Car  Works. 
Erie,  Pa.,  for  the  Mt.  Jewett,  Kinzua  & 
Riteville  Railroad. 

One  8-wheel  passenger  engine  for  the 
Buffalo,  Rochester  &  Pittsburg  Railway  is 
being  built  by  the  Dickson  Locomotive  & 
Machine  Company. 


8-wheel  engines  and  two  6- wheel 
led  engines  are  under  way  at  the 
1  tady    Locomotive   Works  for  the 
Texas   Midland   Railroad. 

Four  hundred  freight  cars  arc  being 
constructed  by  the  Wells  &  French  Com- 
pany for  the  Minneapolis,  St.  Paul  & 
Sault  Stc.  Marie  Railway. 

The  Schenectady    Locomotive    Works 
arc  to  build   two   10-wheeled  freight  en- 
and   two   8-wheeled   passenger  en- 
gines fir  thi    Texas  Midland  &  Gulf  Rail- 
way. 

The  Schenectady  Locomotive  Works 
are  building  twelve  16  x  24  8-wheeled  en- 
gines, to  be  ready  for  shipment  by  Sep- 
tember 1st,  for  the  Kiushiu  Railroad  of 
Japan. 

The  Live  Poultry  Transportation  Com- 
pany have  placed  an  order  for  27  cars 
with  the  Terre  Haute  Car  Manufacturing 
Company.  These  cars  are  to  be  34  feet 
long  inside  and  will  carry  16.000  pounds  of 
poultry. 

An  order  has  been  placed  with  the  Erie 
Car  Works,  of  Erie,  Pa.,  by  the  Golden 
Gate  Oil  Company  for  two  combination 
box  and  tank  cars,  with  a  capacity  of 
60.000  gallons  of  oil,  or  a  capacity  of  60,- 
000  pounds. 

The  Kansas  City,  Pittsburg  &  Gulf 
Railroad  are  having  freight  cars  built  as 
follows:  300  by  the  Missouri  Car  and 
Foundry  Company;  400  by  the  Pullman 
Car  Company,  and  250  by  the  Barney  & 
Smith  Company. 

There  are  three  compound  12-wheeled 
engines  under  construction  at  the 
Schenectady  Locomotive  Works  for  the 
Butte,  Anaconda  &  Pacific  Railroad. 
They  are  said  to  be  the  largest  of  the 
"Mastodon"  build  of  engine. 

The  Kansas  City,  Pittsburg  &  Gulf  have 
bought  six  of  the  Grant  engines  which 
the  Siemens  &  Halske  Co.  completed  and 
have  had  in  stock  the  past  tew  months. 
These  were  a  part  of  the  original  Chicago. 
Burlington  &   Quincy  order. 

An  order  for  ten  moguls  and  one  8- 
wheeled  passenger  engine  has  been  placed 
with  the  Brooks  Locomotive  Works  by 
the  Illinois  Central  Railway.  The  same 
road  has  also  ordered  four  10-wheeled 
passenger  engines,  and  five  moguls  from 
the  Rogers  Locomotive  Works. 

The  New  York  Equipment  Company  are 
furnishing  through  the  Brooks  Locomo- 
tive Works,  two  Mogul  engines  to  the 
Jalapa  &  Cordova  Railroad,  also  two 
passenger  locomotives  to  the  Mexican  & 
Southeastern  Railroad.  They  are  also 
getting  ready  for  shipment,  a  large 
passenger  engine  and  a  ten-wheel  freight 
engine  for  the  L'nited  Counties  Railroad 
of  Quebec.  Canada.  The  above  equip- 
ment company  recently  furnished  the 
president  of  the  Quincy  Route  with  a 
private  car. 
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The  Keystone  Axle  Works,  which  have 
been  under  construction  at  Beaver  Falls, 
Pa.,  for  sometime,  were  put  into  opera- 
tion last  month  and  turned  out  a  class  of 
axles  which  is  likely  to  revolutionize  the 
business  of  axle  making.  By  this 
method,  the  axles  are  rolled  under  an 
immense  mass  of  metal  weighing  123 
tons.  Tests  of  the  axles  made  in  this  way, 
showed  them  to  be  of  a  very  superior 
character.  Mr.  George  W.  Morris,  a 
well-known  connection  of  the  A.  French 
Spring  Company,  of  Pittsburgh,  is  presi- 
dent of  the  company  and  he  may  be  de- 
pended upon  to  push  the  axle  into  popu- 
larity as  fast  as  its  merits  will  allow. 

©     $     i 

It  appears  to  us  that  inventors  in  Aus- 
tralasia have  a  tendency  to  follow  Ameri- 
can lines  in  the  improvement  of  the  loco- 
motive. We  have  received  a  description  of 
an  invention  for  the  prevention  of  smoke 
and  saving  of  coal  which  has  a  very  fa- 
miliar appearance.  The  plan  is  to  heat 
the  gases  supplied  to  the  fire-box,  and 
this  is  done  by  drawing  the  air  through 
an  outside  casing  to  smoke-stack  and 
smoke-box.  There  is  also  a  feed  water 
heater  located  in  the  smoke-box  to  utilize 
some  of  the  heat  gases  passing  through 
tne  tubes.  Both  these  inventions  have 
been  tried  in  this  country  long  ago,  and 
tried  repeatedly. 


We  received  a  notice  from  Mr.  H.  W. 
English,  master  mechanic  of  the  Birming- 
ham Railway,  Birmingham,  Ala.,  some 
time  ago  saying  that  he  wanted  a  bound 
volume  for  1895.  Not  having  a  volume 
left,  we  put  a  notice  in  the  paper,  intimat- 
ing to  our  readers  as  to  what  Mr.  English 
wanted.  About  the  beginning  of  last 
month,  we  received  a  letter  from  him  say- 
ing that  he  had  already  received  over  70 
answers  to  the  notice,  and  they  were  still 
coming.  He  wished  us  to  try  and  stop 
the  flood,  and  this  is  to  certify  that  Mr. 
English  has  got  all  of  the  1895  literature 
that  he  desires. 


At  the  regular  quarterly  meeting  of  the 
board  of  directors  of  the  Davis  &  Egan 
Machine  Tool  Co.,  Cincinnati,  O.,  July 
24th,  a  dividend  of  3  per  cent,  was  de- 
clared to  all  stockholders  of  record.  This 
was  the  ending  of  their  fiscal  year,  and 
they  report  having  done  a  profitable  busi- 
ness during  the  past  twelve  months,  fully 
75  per  cent,  of  which  was  export. 


the  means  of  stalling  a  train.  According 
to  the  report,  the  elephant  was  in  a  car 
next  to  the  engine  where  there  was  an 
opening  through  which  he  could  thrust 
his  trunk.  He  reached  over,  and  lifted 
the  lid  off  the  water  tank  and  filled 
himself  up  to  such  an  extent  that  there 
was  a  serious  shortness  of  water  before 
a  water  station  was  reached. 


ENGINE  LUBRICATION. 


The  Union  Pacific  officials  are  plum- 
ing themselves  on  a  new  long  distance 
record.  Engineer  Thomas  Grogan,  with 
engine  890,  pulled  a  special  from  Evans- 
ton,  Wyo.,  to  Omaha,  955  miles,  in 
twenty-four  hours,  including  all  stops. 
This  is  claimed  to  be  the  record  long  run 
for  a  single  engine.  The  final  spurt  of  the 
run  was  a  remarkable  burst  of  speed,  the 
distance  from  North  Platte  to  Omaha. 
291  miles,  being  covered  in  279  minutes, 
at  the  rate  of  63.49  miles  per  hour.  The 
engine  was  built  at  the  Omaha  shops. 


The  highest  viaduct  in  the  world  is 
approaching  completion  on  the  new 
Prussian  State  Railway.  Its  hight  is  353 
feet  and  the  span  of  the  center  arch  556 
feet.  Until  now  the  celebrated  Douro 
Bridge  at  Oporto,  in  Spain,  has  held  the 
record  with  a  hight  of  204  feet,  and  a 
central  arch  span  of  525  feet. 


Bids  were  opened  by  the  United  States 
government  Tuesday,  August  3d,  for  a 
large  equipment  of  machinery  for  the 
navy  yards  at  Port  Royal,  S.  C.  The 
Davis  &  Egan  Machine  Tool  Co.,  of  Cin- 
cinnati, O,  were  awarded  the  contract  for 
several  of  the  machine  tools. 


The  New  York  Elevated  Railroad  Com- 
pany are  making  tests  with  the  Hardie 
compressed  air  locomotive.  The  engine 
works  very  satisfactorily,  and  promises 
to  be  a  successful  rival  of  the  trolley  and 
other  methods  of  transmitting  power  by 
electricity. 


The  Baltimore  &  Ohio  Southwestern 
are  painting  all  of  their  city  ticket  offices 
"royal  blue"  with  gold  and  silver  trim- 
mings. The  combination  has  proved  to 
be  successful  and  attracts  the  attention  of 
a  great  many  people. 


An  enterprising  reporter  in  Bangor, 
Me.,  sent  telegraphic  dispatches  all  over 
the  country  a  few  days  ago,  intimating 
that   a  thirsty   elephant  had  nearly  been 


By  changes  in  the  track  of  the  second 
division  of  the  Baltimore  &  Ohio  Rail- 
road in  the  form  of  straightening  curves 
and  reducing  grades,  the  average  number 
of  cars  per  train  has  been  increased  from 
2oy2  to  40. 


Engine  No.  99,  W.  &  L.  E.  Ry., 

During  1897  Ran  2808  Miles 

on  7}<  Pints  Oil  and  Two 

Pounds  of  Dixon's  Pure 

Flake  Graphite.     An 

Average  of  374.4 

Miles    to    Pint 

of  Oil. 

During  June,  1897  engine  99,  a  10- 
wheeler,  with  19  x  26-inch  cylinders,  ran 
2,808  miles  in  heavy  freight  service.  A 
Detroit  No.  2  improved  lubricator,  con- 
taining 2]/2  pints  of  Perfection  Valve  Oil, 
was  filled  three  times,  making  a  total  of 
7I/2  pints  of  oil  in  all — an  average  of  374.4 
miles  to  the  pint  of  oil.  During  this  time 
I  used  in  my  lubricator,  in  connection  with 
the  oil,  two  pounds  of  Dixon's  Pure  Flake 
Graphite.  This  mixture  was  used  for  both 
valves  and  cylinder  lubrication  for  the 
2,808  miles. 

All  that  the  W.  &  L.  E.  Ry.  ever  asks 
of  its  engineers  is  100  miles  to  pint  of  oil, 
whereas,  with  the  addition  of  graphite,  I 
have  been  able  to  make  an  average  of 
374.4  miles  to  pint  of  oil.  The  additional 
cost  of  the  graphite  was  so  very  slight 
that  the  economy  of  its  use  is  something 
wonderful. 

I  cannot,  at  the  moment,  furnish  the 
data  in  regard  to  fuel,  but  I  am  certain 
that  the  consumption  of  fuel  was  consid- 
erably less  than  it  would  otherwise  have 
been,  and  I  know  that  the  hauling  ca- 
pacity was  decidedly  greater,  engine  99 
hauling  at  least  10  per  cent,  more  cars 
than  any  other  engine  of  her  same  class. 

Now  for  condition  of  valves  and  cylin- 
ders: I  have  had  steam  chests  and  cylinder 
heads  taken  off  for  examination.  Valve 
faces  and  seats,  balance  springs  and  plate 
were  perfectly  free  from  gum  or  cor- 
rosion. The  same  was  true  of  the  cylin- 
ders and  cylinder  packing.  The  surfaces 
were  as  bright  as  mirrors.  To  use  the 
language  of  the  roundhouse  foreman, 
"You  will  have  to  examine  many  an  en- 
gine before  you  find  one  with  valves  and 
cylinders  in  as  fine  a  shape  as  those  on 
99" 

A.  D.  HOMARD,  Engineer. 

Every  superintendent  of  motive  power 
and  master  mechanic  is  undoubtedly  in- 
terested in  whatever  will  better  locomo- 
tive lubrication.  As  stated  in  previous 
issues  of  "Locomotive  Engineering,"  this 
column  is  reserved  for  letters  or  opinions 
or  inquiries  concerning  graphite  lubrica- 
tion. Those  desiring  pamphlets  on  the 
subject  can  obtain  same  by  addressing  the 
Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.,  who  are  the  pioneers  in  this 
work. 
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gar  Insulation** 

There  can  be  but  one  best  paper  for 
this  purpose  and  that  is  P.  &  B. 

Warranted  Air  Tight,  Moisture, 
Acid  and  Alkali  Proof. 

Strong",  Durable,  and  Clean  to 
Handle. 

For  Insulating  Refrigerator,  Fruit 
and  Dairy  Cars,  use  P.  &  B. 
Papers  and  know  that  you  have 
the  best. 

Ho  Wood  Pulp  or  Car, 

Will  not  rot  when  exposed  to 
dampness. 

AAA 

P.  &  B.  Ruberoid  Car  Roofing 
without  an  equal. 

Guaranteed  for  ten  years. 

AAA 

the  Standard  Paint  Go. 

81-83  John  Street, 
New  York. 
Write  for  further  particulars. 


P 


ETERS' 

ATENT 

OCKET 


Keeps  the  dirt  OUT  and 
the  watch  IN,  no  matter  if 
you  stand  on  your  head. 
Only  found  in  Brother- 
hood Coats. 


B 


ROTHERHOOD  ON 

II TONS  mean  the  PANTS,  COATS, 

BEST  MADE.  OVERALtS. 

Don't    forget    our   Pants— tatest 
Styles— All  Wool— Fit  Right,  $4.00 

Samples  off  cloth,  measure  blank  and  tape  Free. 

H.  S.  PETERS, 

Dover,  N.  J. 


The  wheels  of  industry  are   beginning 

to  whirl,  and  the  effect  is  that  many 
I. mi  in  iir.i  w  lin  ii  1m  ',  ■  I" '  ii  idle 
or  nearly  idle  for  years  are  making 
good  mileage.  There  is  going  to 
be  long  hours  directly  in  the 
machine  shops  and  engine  houses,  and 
men  will  be  overworked  to  keep  the  power 
in  running  order.  In  connection  with  the 
coming  activity  of  business  we  wish  to 
direct  the  attention  of  master  mechanics 
to  Smith's  Duplex  Boring  Bar,  illustrated 
on  page  686  of  this  paper.  A  tool  which 
bores  out  a  set  of  engine  cylinders  in  two 
or  three  hours  must  prove  of  very  great 
value  to  railroad  companies  when  engines 
are  scarce.  Under  old  methods  the  boring 
of  a  set  of  cylinders  took  as  many  days 
as  the  Smith  machine  takes  hours.  By  its 
use  two  days'  service  of  a  locomotive  can 
usually  be  saved. 


President  Diaz  of  Mexico  has  deter- 
mined to  put  down  train  robbing  and 
wrecking  in  that  country,  and  what  Presi- 
dent Diaz  makes  up  his  mind  to  do  is 
generally  done.  He  has  had  a  law  passed 
which  takes  from  highwaymen  the  right 
of  trial  guaranteed  to  others  accused  of 
crime.  People  are  classed  as  highwaymen 
who  do  anything  to  derail  trains,  damage 
locomotives  or  cars,  or  in  any  way  in- 
terrupt railroad  telegraph  or  telephone 
communications.  When  they  are  caught 
in  the  act,  the  law  gives  the  officers  of 
justice  permission  to  shoot  them  without 
any  trial. 


Catalog  No.  33  of  the  Newton  Machine 
Tool  Works,  Philadelphia,  is  a  180-page 
book,  with  about  all  the  varieties  of  heavy 
milling  machines  you  ever  thought  of, 
and  some  you  didn't.  Besides  these, 
there  are  multiple  drills,  cold-metal  saw- 
ing machines,  slotters,  boring  mills  and 
special  shapers.  All  the  Newton  tools 
have  plenty  of  iron  in  them,  which  is  quite 
a  recommendation  to  railroad  men,  who 
have  had  to  get  along  with  some  of  the 
weak-kneed  machines  of  former  days. 


The  London  &  Northwestern  were 
lately  fined  ten  shillings,  because  a 
switching  locomotive  emitted  sufficient 
smoke  to  cause  a  nuisance.  The  com- 
pany's officers  protested  that  the  fireman 
was  the  guilty  person  and  that  they  were 
not  responsible  for  the  nuisance  as  the 
engine  was  equipped  with  the  best  smoke 
preventing  appliances.  They  appealed 
the  case  to  a  higher  court,  and  railroad 
managers  on  the  other  side  are  awaiting 
the  decision  with  keen  interest. 


The  Merits  of  Lead  Paints  and  Dixon's 
Silica-graphite  Paint  Compared,  is  the 
name  of  a  pamphlet  recently  issued  by 


on  Crucible  Company,    I 
City.     The  pamphlet  consists  of  a  spirited 
ion  oi  the  relative  mints  >>f  lead 
and  graphiti   painl  .  and  a  defence  of  ihe 
latter,  against  m  itations  of  rival 

interests.     Persons  in  any  way  int<  r 
in  good  paint  will  find  interesting  read- 
ing in  this  pamphlet.     Send  for  it. 


The  sixth  number  of  "Easy  Lessons  in 
Mechanical  Drawing  and  Machine  De- 
sign," by  Mr.  J  G.  A.  Meyer,  has  been 
received,  and  contains  a  description  and 
drawings  of  the  different  parts  of  a  sta- 
tionary engine.  The  price  of  this  book 
is  50  cents  a  number,  and  it  should  be 
studied  by  all  who  desire  a  complete 
knowledge  of  machine  design.  Published 
by  the  Arnold  Publishing  House,  16 
Thomas  street,  New  York. 

$     $    6 

The  annual  meeting  of  the  Traveling 
Engineers'  Association  will  be  held  in 
the  Chicago  Beach  Hotel  at  Hyde  Park, 
Chicago,  commencing  September  14th.  A 
very  attractive  programme  has  been  pro- 
vided. Good  hotel  accommodations  can 
be  easily  secured  at  low  rates,  and  a  large 
attendance  is  expected. 


"Fragrant  Whiffs"  is  the  title  of  an 
illustrated  catalog  we  have  received 
from  Jose  Almarez  &  Co.,  Norriston,  Pa., 
who  make  a  specialty  of  manufacturing 
cigars  to  suit  the  refined  taste  of  railroad 
men.  It  looks  from  the  prices  quoted 
as  if  the  lovers  of  the  weed  would  gain 
by  sending  for  the  catalog. 


William  Waltke  &  Co.'s  lava  soap  is 
said  to  be  the  best  thing  ever  tried  for 
removing  oil  and  grime  from  the  hands 
and  faces  of  engineers,  machinists  and 
others  who  require  hard  washing.  The 
address  of  this  company  is  St.  Louis.  Mo. 

i     i     8 

It  is  a  curious  thing  to  find  the  master 
mechanic  of  a  railroad,  which  has  adopted 
the  master  mechanics'  standard  gage  for 
sheet  metal,  reporting  that  the  material 
he  uses  for  boiler  jackets  is  a  certain 
number  of  the  Birmingham  wire  gage. 

$     §     i 

A  quarter  of  an  inch  increase  in  the 
width  of  beltage  on  a  lathe  or  other  tool 
will  often  increase  the  production  ten  per 
cent.  It  is  a  wonder  that  the  proper  pro- 
portion of  belts  does  not  receive  more 
attention. 

§  I  I 

The  seventh  annual  convention  of  the 
Association  of  Railway  Superintendents 
of  Bridges  and  Buildings  will  be  held  at 
the  Brown  Palace  Hotel,  Denver.  Colo., 
beginning  Tuesday,  October  ia:h. 
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Work  on  the  Panama  Canal. 

Politicians  and  others  interested  in 
the  Nicaragua  Canal  scheme  keep  the 
proposed  enterprise  constantly  before  the 
American  public,  but  we  hear  remarkably 
little  nowadays  about  the  Panama  Canal. 
There  is  a  belief  among  many  Americans 
that  the  failure  of  the  first  Panama  Canal 
Company  led  to  the  abandoning  of  the 
work,  and  that  nothing  more  has  been 
done.  This  is  a  mistake.  There  have  been 
about  5,000  men  working  on  the  canal  for 
about  three  years,  and  they  are  making 
good  progress.  The  original  plans  of  the 
canal  have  been  greatly  modified,  and  the 
intention  now  is  to  employ  locks  to  carry 
the  ships  over  the  high  ground  instead  of 
cutting  to  the  sea  level  the  hill  which  has 
to  be  crossed.  The  new  canal  company, 
formed  in  Paris  in  1894,  intend  by  means 
of  ten  locks  rising  to  an  altitude  of  133.8 
inches.  It  is  also  proposed  to  greatly  re- 
duce the  width  and  depth  of  the  water- 
way. 

The  amount  of  capital  is  yet  limited; 
but  if  the  new  canal  company  ob- 
tains all  the  funds  they  need,  it  is  ex- 
pected that  ships  will  be  crossing  by  the 
canal  in  a  few  years.  The  canal  will  effect 
great  influence  on  the  transportation  busi- 
ness between  the  east  and  west  coasts,  and 
may  make  the  lot  of  our  transcontinental 
lines  a  little  harder  than  it  is  now,  and 
that  is  hard  enough. 


Some  of  the  fears  expressed  in  our  July 
issue  regarding  the  exposed  third  rail  of 
the  New  Haven  electric  system  are  being 
realized,  and  several  accidents  are  re- 
ported, fortunately  none  of  them  being 
fatal.  It  must,  of  course,  be  understood 
that  people  have  no  right  to  be  where  the 
rails  are  exposed,  as  the  ground  belongs 
to  the  railroads,  which  is  more  than  can 
be  said  for  the  great  majority  of  electric 
roads;  but  people  have  been  used  to  tres- 
passing on  railroads,  and  the  habit  can- 
not be  broken  in  a  day.  While  it  would 
probably  be  difficult  to  recover  damages 
for  accidents  of  this  kind,  it  would  seem 
to  be  better  to  fence  the  road  than  to  in- 
cur the  expense  of  lawsuits  and  the  en- 
mity of  the  public.  It  does  not  pay  to 
court  enmity  when  it  can  be  avoided. 


The  Schenectady  Locomotive  Works 
are  building  ten  more  heavy  compound 
ten-wheelers  for  the  Northern  Pacific. 
They  are  also  building  three  compound 
twelve-wheelers  for  the  Butte,  Anaconda 
&  Pacific.  This  is  practically  the  same 
engine  as  was  illustrated  in  the  March 
number  of  "Locomotive  Engineering.'' 
The  Butte,  Anaconda  &  Pacific  Company, 
which  has  a  great  deal  of  mountain  track, 
borrowed  one  of  the  Northern  Pacific 
twelve-wheelers  and  it  did  the  work  so 
well  that  the  order  mentioned  was  the 
result. 


The  Mason  Regulator  Company,  Bos- 
ton, Mass.,  have  received  large  orders  for 
their  standard  locomotive  reducing  valves 
from  the  following:  Penna.  R.  R.,  South- 
ern Ry.  Co.,  C.  &  W.  Mich.  R.  R.  and  N. 
Y.,  N.  H.  &  H.  R.  R.  They  also  filled  an 
order  from  the  London  &  North  West- 
ern Railway  of  London,  England,  which 
is  the  only  road  that  has  adopted  steam 
heat  in  that  country.  Mason  reducing 
valves  are  being  used  entirely  by  the  Bos- 
ton &  Maine  Railroad  for  their  new  sta- 
tion at  Concord,  N.  H. 


The  Boston  Belting  Company  have 
published  a  neat  illustrated  catalog 
and  price  list  of  their  mechanical  rubber 
goods  for  railroad  use.  The  catalog  is 
3/2x6  inches,  the  smallest  standard  size 
and  is  quite  convenient  for  the  pocket. 
Besides  giving  illustrations  and  des- 
criptions of  nearly  all  rubber  goods  used 
by  railroad  companies,  it  has  a  number  of 
blank  leaves  for  memoranda.  Foremen 
and  others  will  find  this  a  very  convenient 
book. 


Messrs.  R.  D.  Wood  &  Co.,  Philadel- 
phia, have  just  issued  a  72-page  catalog 
of  their  hydraulic  tools,  cranes  and  ma- 
chinery, which  is  very  interesting  to 
those  using  such  appliances.  There  is 
hardly  a  department  in  the  railroad  or 
locomotive  shop  which  cannot  use  some 
of  these  tools  to  advantage,  from  cranes 
to  portable  riveters. 


Mr.  F.  W.  Home,  who  is  now  on  his 
way  to  Yokohama,  Japan,  has  placed  a 
large  order  for  lathes,  planers,  shapers, 
milling  machines,  etc.,  with  The  Davis  & 
Egan  Machine  Tool  Co.,  of  Cincinnati, 
Ohio.  He  will  represent  that  company  in 
China  and  Japan. 


The  Mexican  Central  have  ordered  a 
Tabor  molding  machine  for  their  iron 
foundry.  They  have  had  one  of  these 
machines  in  their  brass  foundry  for 
several  years  and  it  has  given  so  much 
satisfaction  that  this  new  order  is  the 
result. 

§     i     $ 

Another  patented  machine  for  sawing 
off  rails  has  been  assigned  to  the  Q.  &  C. 
Company,  of  Chicago,  111.  They  are  ac- 
quiring a  complete  line  of  these  machines, 
and  evidently  mean  to  have  the  best 
there  is. 

jl  §        .$ 

The   practice   of   ordering   new   power 

with  wheels  of  a  compromise  diameter, 
that  is,  of  a  size  that  will  permit  of  use 
in  both  passenger  and  freight  service, 
seems  to  be  revived  lately  in  the  heavy 
equipment  on  several  prominent  roads. 
This  tendency  is  toward  a  larger  wheel 
diameter  for   freight   engines. 


The  MASON 
Reducing  Valve. 


FOR  S1EAM  AND  AIR. 


Has  features  which   make  it   superior 
to  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 
of    the    American    Railways. 


Adopted   by  the  Government  Railways  of 
France  and  Belgium  and  the  Leading 

English  Railways. 
.  .   .     SENT    ON    TRIAL    .  .   . 

MANUFACTURED  BY 

THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS.,  U.S.A. 


THE  DRAKE  &  WIERS  CO. 


Cleveland,  Ohio. 


Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOTING  is  now  in  use  on 

50,000  Cars  and  has  stood  tne  test 

of  15  years'  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET.  AAA  AA  AA 

3-PLY  PLASTIC  CAR  ROOEING, 

THE  BEST  IN  THE  MARKET. 

iSS  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALSO 

Open    Pop    Valves 
and  Gages. 

Tn?  ASHTON  VALVE  CO. 

2H  Franklin  Street,  Boston,  Mass. 


Savogran 

For  Clean  Cleaning. 
INDIA   ALKALI  WORKS,  BOSTON. 

World'.  F.ir  Med.l,  1893.     Silver.  IS".     Bronte,  1878. 


T>  A  Tln,\TT,CSearcnes>  Drawings, 

f  fl  I  pW  I  X  Machinery  originated 

****■**■'  *k-'for  special  purposes. 

Henry  F.  Noyes,  56  Liberty  St.,  New  York  City 


Scientific 
Books 


Our  catalogue  S,  ia  sent 
free  for  the  asking.  It  lists 
books  pertaining  to  all  the 
sciences.  A  copy  should  be 
had  for  ready  reference  by 
those  desiring  electrical, 
medical,  engineering,  scien- 
tific, mining  and  technical  books,  which  we  sell  to 
everybody  at  wholesale  prices. 

Montgomery  Ward  &  Co.,  Chicago. 
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IWAMT  a  position  us  (lenural  l''oroman  or  I'nre 
man  of  Machine  Shops,  wide  experience  in 
new  and  repair  work,  also  car  work  :  oapable 
of  designing.  Temperate,  reliable.  Will  go  any 
where.     Box  IBtCi,  Suit  Lake,  Utah. 


~  Model  Locomotives.      Complete  cast- 

00  ings  for  latest  design  express  locomotive 

O^  N.  Y.  Central  Standard,   just  out  of 

&)  Schenectady  shops.  High  Saddles.  Big 

U  Drivers.     Three  sizes.     4c  in  stamps 

0>  for  catalog.        GEO.  H.  OLNEY, 
£  163  Herkimer  St.,  Brooklyn,  N.  Y. 


OCTAVIUS  KNIGHT, 

Patent  Expert, 

37  LIBERTY  ST.,    NEW  YORK. 

Forty  Years*  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


THE  SCOTTISH  AMERICAN 

Is  the  Very  Best  Scotch  Family  Newspaper  for 
the  Scotch  Folk  in  America. 

It  contains  every  week.  Dews  from  every  county 
in  Scotland,  and  from  Scotsmen  everywhere.  Also 
Scotch  Stories  and  Scotch  Anecdotes;  Wit  and 
Wisdom,  Hints  to  Housewives,  Farmers,  Mechanics, 
and  others;  and  reports  of  the  doings  of  the  Scotch 
in  America. 

Subscription,  S3. 00  per  annum.  Sample  copies 
sent  free. 

A.  M.  STENANT,  LL.  D., 

Proprietor  and  Editor, 

33  Rose  Street,  New  York. 


U 


Big  Tour 


» 


THREE    CREAT     TRAINS. 


"KNICKERBOCKER  SPECIAt" 

BETWEEN 

ST.  LOUS,  INDIANAPOLIS,  CLEVELAND,  CINCINNATI, 
NEW  YORK  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 

BETWEEN 

CINCINNATI,  COLUMBUS,  CLEVELAND, 
NEW  YORK  and  BOSTON. 

»  WHITE  CITY  SPECIAt " 

BETWEEN 

CINCINNATI,  INDIANAPOLIS  and  CHICAGO 

D.  B.  Martin, 
Gen.  Pass.  <£  Tkt.  Agt. 


E.  O.  McCormick, 

Pass.  Traffic  Mgr. 
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The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  2  in. 
diameter  by  24  in.  long. 

♦ 

Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  I.  S.  A. 

Reprpeentatlve  fo»  Uenimin  ,  Switzerland,  Austria-Hungary,  Russia, 
Holland  and  Belgium  :  M.  KOYEMANN,  Charlottenst raise,  112, 
Dusseldorf,  Germany. 

England:  HENRY  KELLEY  A  CO.,  36  Pall  Mall,  ManeheaUr. 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  thtough  Sleeping  Cars 
over  the  Mew  York  Central  &  Hudson  River,  Lake  Snore  & 
Michigan  Southern,  Michigan  Central  and  "Big  Four" 
R     R'ds 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb  trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  time-tables  and  reservation  of  berths  applv  to 

A.  S.  HANSON, 

General  Passenger  Agent,  Boston,  Mass. 
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Buyers'  Finding   List. 


AIR  BRAKE  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 

N.  Y.  Belting  &  Packing  Co.,  Now  York. 

AIR  BRAKES. 

Westinghouse  Air  Brake  Co.,  Pittsburg.  Pa. 

AIR  COMPRESSORS. 

Clayton  Air  Compressor  Works.  New  York. 
Ingersoll-Sergeant  Drill  Co.,  N.  Y.  City. 
Norwalk  Iron  'Works  Co..  South  Norwalk,  Ct. 
Pedrick  A  Aver  Co..  Philadelphia,  Pa. 
Rand  Drill  Co.,  New  York. 

AIR  LIFT  PUMPS. 

Clayton  Air  Compressor  Works,  New  York. 

AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works, Philadelphia, Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulator  Co.,  Boston,  Mass. 

ARCH  BARS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

ASBESTOS. 

Carey  Mfg.  Co.,  Philip,  Lockland,  O. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Yalve  Co.,  San  Francisco,  Cal. 
M.  C.  Hammett,  Troy,  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co.,  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

BELTING. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

BENDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

BICYCLES. 

Pope  Mfg.  Co.,  Hartford,  Conn. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co..  Pittsburg,  Pa, 

BOILER  COVERINGS. 

Carev  Mfg.  Co..  Philip.  Lockland,  O. 
Keas'bey  &  Mattison  Co.,  Ambler,  Pa. 

BOILERS. 

Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Cooke  Locomotive  &  Machine  Co.,  Paterson, 

N.J. 
Pittsburg  Locomotive  Works,  Pittsburg.  Pa. 
Richmond  Loco.  &  Mach.Wks..  Richmond.  Va. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia.  Pa. 
Tyler  Tube  &  Pipe  Co.,  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland,  O. 
Manning,  Maxwell  &  Moore,  New  York. 

BOOKS. 

Audel  &  Co..  New  York. 

Griffin  &  Winters,  Chicago.  111. 

H.  C.  Baird  &  Co..  Philadelphia,  Pa. 

Montgomery,  Ward  &  Co..  Chicago,  111. 

BORING  MACHINES. 

Manning,  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS. 

Q.  &  C.  Co..  Chicago,  111. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
The  Sargent  Co.,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc.,  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co.,  Moline.  111. 

CARS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lima,  O. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo,  N.  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 
National  Malleable  Castings  Co.,  Chicago.  111. 
Smillie  Coupler  &  Mfg.  Co.,  Newark,  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co.,  Troy,  N.  Y. 

{Continued on  fage  7/7.) 


Williams,  White  &  Company, 

Moline,  III.,  (J.  S.  A. 


Makers  of  Justice  Hammers,  Automatic  Coal 
Chutes  for  Coaling  Locomotives,  Bulldozers,  Drop 
Hammers,  Steam  Hammers,  Punches  and  Shears, 
Eyebolt  Machines,  taper  Rolling  Machines. 


C 


PHILADELPHIA,  PA. 


For  Locomotive 


Labor-Saving  Tools  Z£Z 


Cylinder  Boring  Machine. 


CRANES. 

Planers. 

Tool  Grinders, 

Boring  and   Turning 

Mills, 
Driving  Wheel  Lathes, 
Vertical, Horizontal  Drill 

Presses, 
Locomotii'e  Turn-Tables. 
Milling  Machines, 
Steam  Hammers, 
AaOe  Lathes. 

CRANES. 


Injectors  for  Locomotives. 


Locomotive 
BOILER, 
Smoke  Stack, 
Tank  and  Sheet 
STEELS. 


Quality  Unsurpassed. 

Plates  up  to  118  inches 
in  width. 


FIRE 

BOX 
STEEL. 


SHOENBERGER  STEEL  CO. 


PITTSBURGH,  PA. 


THE  SAP. 

OLD  COLONY  BLD'G 


CASTINGS 


COMPANY 


CHICAGO  ILL 

ST.  LOU  IS, 

CINCINNATI. 

SAN  FRANCISCO 
ST. PAUL, 
TACOMA. 

PORTLAND. 

RAKE: 
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™EACME 

Machinery  Co. 


CLEVELAND,  0. 


MANUFACTURERS  01 
ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AND 
DOUBLE  AUTO- 
MATIC BOLT  CUT- 
II  RS,  t  hi  i  tog  from 
l-S  in.  to  6  in.  .Ii.nu. 
ALSO  SEPARATE 
ill  vns  wii  DIES. 


FotiNnn  DY  Mm. i       .  ..:.v,  1785. 


HENRY  CAREY  BAIRD  &  CO. 

UnMiatrial  publishers,  JGoofceclIcra, 

an&  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

XW  Our  New  and  Revlm-d  CaUIopM  of  Practical  iiti.l  Rc-tr-ntlfia 
Booka,  91  paces,  8vo.,  and  our  otln-r  Catalogue!  and  fimilarn,  tha 
whuli*  covering  every  branch  of  Sclenca  appllad  to  thn  Arta,  ■■■til 
tree  and  free  of  pollute  to  any  one  lu  any  j  ■•  i  of  the  world  wba 
will  furnish  his  addiean. 


HAWKINS' "AIDS"  TO  ENGINEERS 

EXAniNATIONS,  with 
Questions  and  Answers. 

•>%  x  "Mj.  leutli  ei",  gilt  edge.  $3,  postpaid 

Send  for  Descriptive  Catalogue  of  thij 
and  other  Engineers'  Books, 
•niio.     trim      &    CO., 
S3  Fifth  Avenue,  cor.  13th  Street,  JV\  T. 


the  BETHLEHEM  IRON  CO. 

WORKS  AND  PRINCIPAL  OFFICE,  SOUTH  BETHLEHEM,  PA. 

Rails,  Billets,  muck  Bars, 

Forgings  of  all  descriptions,  either  solid 
or  hollow,  made  from  Fluid-Compressed, 
Hydraulic-Forged  Open  Hearth  Steel.^*^ 

Plates  For  All  Purposes. 

New  York  Office:  J00  BROADWAY.         Philadelphia  Office:  421  CHESTNUT  ST. 
Chicago  Office :  MARQUETTE  BUILDING. 

RICHARD  DUDGEON, 


24  and  26  COLUMBIA  ST., 
NEW  YORK. 


Maker  and  Patentee  of 

IMPROVED 


HYDRAULIC  JACKS 


PUNCHES,  ROLLER  TUBE  EXPANDERS,  AND 
DIRECT  ACTING  STEAM  HAMMERS. 
t*"    Jacks  for  Pressing  on  Crank-Pins  or  Car- 
Wheels  made  to  order     Communications  by  letter 
will  receive  prompt  attention. 


In  use  on  245  railroads  in  the  United  States  and  every 
railroad  in  Europe. 

Sent  on   10  days'  trial,  subject  to  approval. 

Guaranteed  for  one  year  against  repairs. 


BUYERS'   FINDING   LIST-  Cunliiued. 

CAR  DOOR  FASTENERS. 

National  Malleable  Castings  Co.,  Chicago,  111. 
CAR  FORGINGS. 

Dfckoon  Rlig   Co  ,  S'  ranton.  Pa. 

CARS,  FREIGHT. 

Allison  Mfg.  Co..  Philadelphia  Pa. 

CAR  HEATING. 

William  C.  Baker,  New  York. 

Safety  Car  Heating  A  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE 

N.  V    Belting  .v.  Packing  Co..  New  York. 
1  ....  Boston.  Mass. 

CAR  LIGHTING. 

Safety  Car  Heating*  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Drake  A-  Weirs.  Cleveland,  O. 
Standard  l'aint  Co..  New  York. 

CAR  VENTILATORS. 

Harrington  &  King  Perforating  Co.,  Cbicaro, 

111 
M.  <     Hammett.  Troy.  N.  Y. 

CAR  WHEELS. 

Ramapo  Wheel  A-  I'oiindrv  Co..  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning,  Maxwell  A  Moore.  New  York. 

CASTINGS,  STEEL. 

Lima  ■  ■  .v  Machine  Co.,  Lima.  O. 

Sargent  Co..  Chicago,  111. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago.  111. 

CHANNELERS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

L  rosbv   Steam   Gage  &  Valve    Co.,  Boston, 

Mass. 
Star  Brass  Mfg.  Co.,  Boston,  Mass 

CIGARS. 

Jose  Almarez  &  C'-..  Norristown,  Pa. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia,  Pa. 

COMPRESSED  AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

CONVEYORS. 

Link  Belt  Engineering  Co.,  Philadelphia.  Pa. 

CUTTTNG-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach.  Tool  Works.  Philadelphia,  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore.  New  York. 
Wm.  Sellers  &  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia.  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co..  Boston,  Mass. 

CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 

CYLINDER    BORING    AND    FACING 
MACHINES. 

Pedrick  &  Aver  Co.,  Philadelphia.  Pa. 

DRILLING  MACHINES 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 
Manning.  Maxwell  &  Moore.  New  York. 
NilesTool  Works  Co.,  Hamilton,  O. 

DROP  HAMMERS. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston.  Mass. 

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 

Westinghouse  Elec.  &Mfg.  Co.,  Pittsburg.  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia. Pa. 

FILES  AND  RASPS. 

Nicholson  File  Co..  Providence,  R.  I. 

FLANGES. 

Latrobe  Steel  Co  .  Philadelphia.  Pa. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

FLEXIBLE  JOINT.— STEAM,  AIR  AND 

LIQUID. 
Moran  Flexible  Steam  Joint  Co.. Louisville. Ky. 

FLUES,  IRON. 

Tyler  Tube  &  Pipe  Co  .  Washington,  Pa. 

FORGES. 

The  Bradlev  Co..  Syracuse.  N.  Y. 

FORGINGS. 

Bethlehem  Iron  Co..  So.  Bethlehem,  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Richmond  Loco.  &  Mch.  Wks..  Richmond.  Va. 

{Continued  on  page  Ji 
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BUYERS'  FINDING  LIST- Continued. 

GAGES. 

Crosby   Steam    Gage   &    Valve    Co.,  Boston. 
Mass. 

GEAR  CUTTERS. 

Gould  &  EberharJt.  Newark,  N.  [ 

GRAPHITE. 

Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

HAMMERS. 

Bradley  Co.,  The.  Syracuse,  N.  Y. 
Lon>r  &  Allstatter  Co.,  Hamilton,  O. 
Williams,  White  .'v  Co.,  Moline,  111 

HAND  PLANERS. 

Baxter  n.  Whitney,  Wincb.end.on,  Mass. 
HEADLIGHT  BUTTONS. 

\V    W.  Pitts,  Hillsboro,  Texas, 
HEATING  SYSTEM,  FAN. 

Buffalo  Forge  Co. 

HOISTS,  PNEUMATIC. 

Chicago  Pneumatic  Tool  Co  ,  Chicago,  III. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

HOLLOW  STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls.  O. 

HYDRAULIC  JACKS. 

Richard  Dudgeon,  New  York. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

R.  D.  Wood  &  Co  .  Philadelphia,  Pa. 

INJECTORS. 

Lunkenheimer  Co,,  Cincinnati,  O. 

Nathan  Mfg.  Co.,  New  York. 

Wm  Sellers  &  Co.,   Philadelphia,  Pa. 

INSULATING  PAPERS. 

Standard  Paint  Co.,  New  York. 

JACKS. 

Watson  &  Stillman,  New  York. 

IACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O, 

JEWELRY. 

S.  N.  Clarkson  &  Co.,  Chicago,  111. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

LAGGINGS  FOR  LOCOMOTIVES. 

Carev  Mfg.  Co.,  Philip,  Dockland,  (). 
Keasbey  &,  Mattison  Co  ,  Ambler,  Pa 

LATHES. 

Bement,  Miles  &  Co.,  Philadelphia,  Pa 

iones  &  Lamson  Machine  Co.,  Springfield,  Vt, 
tanning,  Maxwell  &  Moore,  New  Yon, 
Niles  Tool  Works  Co.,  Hamilton,  O. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works.  Dunkirk  'N    Y 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
Cooke  Loco.  &  Machine  Co.,  Paterson.  N  J. 
Dickson  Mfg.  Co.,  Scranton,  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima,  O. 
Pittsburg  Locomotive  Works,  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond,  Va. 
Rogers  Locomotive  Works,  Paterson,  N.  J. 
Schenectady  Loco.  Wks.,  Schenectady,  N.  / 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Lunkenheimer  Co.,  Cincinnati,  O. 
Nathan  Mfg.  Co.,  New  York. 

LUBRICATING  OLLS. 

Galena  Oil  Works.  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  Y'ork. 
Signal  Oil  Works.  Franklin,  Pa. 

MACHINE  TOOLS. 

Newton  Machine  Tool  Co..  Philadelphia,  Pa 
William  Sellers  &  Co..  Inc.,  Philadelphia.  Pa 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa! 
S   J.  Meeker,  Newark,  N.  J. 
National  Malleable  Castings  Co.,  Chicago,  III 
METAL  POLISH. 

G.  \V.  Hoffman.  Indianapolis.  Ind. 

METAL  SAWING  MACHINES. 

Q.  &  C.  Co.,  Chicago.  111. 

MILLING  MACHINES. 

Newton  Mch.  Tool  Works,  Philadelph  a  Pa. 

MILLS.  ADIUSTABLE.1 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 
MINING  MACHINERY. 

Dickson  Mfg.  Co..  Scranton,  Pa. 

MODEL  LOCOMOTIVES. 

Olney,  G   H  ,  Brooklyn,  N.  Y. 

MOLDING  MACHINES. 

Tabor  Mfg.  Co  .  New  York  City. 
^Continued  on  page  7/9.) 


TOOL  ROOM  LATHES 


Ought  to  be  as  good 
as  possible. 
That's  the  way  we 
build  ours. 
They  have  bzcn 
the  standard  for 
years. 


*  WE  MAKE  almost  any 
machine  used  in  the 
shop. 

BOLT  CUTTERS. 
TURRET  LATHES. 
MILLING  MACHINES. 

Our  SUV  BOLT  TAPS  and  ... 
MASTER  CAR  BUILDERS'  GAUGES 
ARE  SUNIMRD. 

Better  get  our  Catalog. 


PRATT  &  WHITNEY  CO.,  HARTFORD,  CT. 


Chicago,  42  So.  Clinton  St.         New  York,  123  Liberty  St. 


Boston,  281  Eranklin  St. 


THE  STEEL  TIRED  WHEEL  GO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD     SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE    SOLICITED. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS ■. 

NEED  THE  BEST  TOOLS. 


WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES  Ha£™. 

Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR    CATALOC. 

•    •    • 

THE   ARMSTRONG   MFG.   CO. 


No.  3  Machine. 


BRIDGEPORT,  CONN., 

104  116  Knowlton  St. 


NEW  YORK, 
139  Centre  St. 


J.  G.  BRILL  Company.,. 

Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT  in   Passenger   Car   Trucks   made 

IN  25  YEARS. 


TAKES  .  .  . 

Curves  Easier 
Than  Any  Truck 
Ever  Built. 

We  are  making  strong  assertions  in   regard  to  these   Trucks,  but   we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 
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1,000 


THIS  IS  THE  BOOK. 


Pointers 


For    MACHINISTS   and 
ENGINEERS. 

By  Chab.  MoSiiank,  Praotloa]  Machinist;  .1.  P. 
Hinb.  Member  Div.  87,  II.  (if  I,.  B.(  and  J.  (i.  A 
Mktkh,  m.  B.    Treating  upon  Air-Brake.  Break 

Downs,  BloWNUtlil  I'oumlH.  Link  nii'i  V;tlve  Mol  inn-. 
Locomotive  Valve  Setting.  Testing  I'lnril ,  Iri(lir;il<.r 
Practice.  (lompound  Engines,  Injectors,  Lubrica- 
tors etc.,  etc. 

342  Pages, 187  Illustrations.  BJ-tj  x  8,  Cloth,  $  1 .50. 


AGENTS  WANTED,  send  for  terms.  20,000  sold 
In  six  months.  Will  be  sent,  prepaid  to  any  address 
upon  receipt  of  price. 

GRIFFIN   &   WINTERS,    Publishers, 
171  La  Salle  Street,  CHICAGO. 


Hydraulic 

RlVeterS— Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
«.d  Accumulators. 

Matthews'  F'«"e  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


SO    YEARS' 
EXPERIENCE. 


STOP 
GUESSING 


TRADE   MARKS, 
DESICNS, 
COPVRICHTS   Ac 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  Invention  la 
probably  patentable.  Communications  strictly 
confidential.  Oldest  agency  forsecuring  patents 
In  America.     We  have   a  Washington  office. 

Patents  taken  through  Munu  &  Co.  receive 
special  notice  iu  the 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  largest  circulation  of 
any  scientific  journal,  weekly,  terms  $3.00  a  year; 
$1.50 six  months.  Specimen  copies  and  LLand 
Book  on  Patents  sent  free.    Address 

MUNN    &    CO., 
361  Ilroudvmy,  New  York* 


KNOW! 

r6  O  tr 


When  a  solid  stay-bolt  breaks  it  lays  low 
and  figures  on  an  explosion.  When  a  Falls 
Hollow  bolt  lets  go  it  does  this.  You  don't 
find  a  dozen  broken  at  once  —  gives  you  a 
chance  to  "  prevent "  rather  than  cure. 


WRITE    FOR    CIRCULAR. 


Falls  Hollow  Stay-Bolt  Co.,  Cuyahoga  Falls,  0. 


c 


AAA 


Improved  Pneumatic 

rack  Sanding 
Apparatus 

For  Locomotives. 


HENRY  L  LEACH,  176  HURON  AV.,  N.  CAMBRIDGE,  MASS. 


FHE  NORWALK  IRON  WORKS  CO., 
South  Norwalk,  Conn. 

Makers  of   Air  and  Gas  Compressors 
Tor  All  Purposes. 


8END   FOR  CATALOG. 


T 


HREE        Service   without  a  failure   means  that  the 

YEARS'         HOUSTON 

PNEUMATIC  TRACK  SANDER  is  the  one 
you're  looking  for.  Applies  sand  to  both  front  and  back  drivers  from  one 
box.  Can  be  applied  in  six  hours  without  changing  sand  box  saddle. 
Quick  and  sure  in  action.     63  railroads  say  it's  all  right.    Full  protection 

against  law  suits.   **^  <^j*«*.*  ^t*j*j* 

WESTERN  RAILWAY 
EQUIPMENT  CO., 

ST.  LOUIS,  MO. 
Our  Circulars  will  interest  you. 


BUYERS'  FINDING  LIST    Continued, 
MUFFLER  POP  SAFETY  VALVES. 

Md. 

Crosby  St  Boston, Mass. 

OIL  CUPS. 

New  York. 

OVER  CLOTHES. 

H.  s.  Peters,  l<over.  N.  J. 
PACKING. 

ston,  Moss. 
i  iould  Pai  unbridgc.  Mass. 

N    Y   Belting  &  Packing  York. 

Peerless  H  i        New  York. 

U.  s.  Metallic  Packing  I  ■>     P    ladelphla,  l'a. 

PANTS. 

II.  S.  Pi  I  lover,  N.  J. 

PATENTS. 

(J.  Knight.  New  York. 

Munn  &  Co.,  New  York. 

Henrv  I".  Novcs.  New  York. 

[oba  '  i  a  &  Co  .  Wasbinglot     i  I  I 

George  P,  Whittlesey,  Washington.  D.  C. 

PATTERN  MAKERS  MACHINERY. 

Whitnev,  Baxter  D.,  Winchtndon,  Mass. 

PERFORATED  METAL. 

Harrington  &  King  Perforating  Co.,  Chicago 
III. 

PHOTOGRAPHS. 

F.  Moore,  London,  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co.  Philip,  Lockland.  O. 
Keasbey  &  Mattison  Co.,  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders*  Sons,  Yonkers,  N,  Y 

PIPE   THREADING    AND   CUTTING 
MACHINERY. 
Armstrong  Mfg.  Co.,  Brideeport,  Conn. 
Bignall  &  KeelerMfg.  Co.,  Edwardsville,  111. 
D.  Saunders'  Sons,  Yonkers,  N.  Y. 

PISTON  RODS- 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Tones  &  Co.,  Boston,  Mass 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Niles  Tool  Works  Co   Hamilton  O. 
Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 

PLANERS-WOOD. 

Baxter  D.  Whitnev,  Winchendon,  Mass. 

PLATFORMS. 

Gould  CouplerCo.,  Buffalo,  N.  Y. 

PNEUMATIC  TOOLS. 

Chicago  Pneumatic  Tool  Co..  Chicago.  111. 
U.  S.  Metallic  Packing  Co.,  Philadelphia. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co.,  Boston,  Mass. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore, 

Md. 
Crosby  Steam  Gage  &  Valve  Co.. Boston. Mass. 
Star  Brass  Mfg.  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 

PUMPS,  STEAM. 

A.  S.  Cameron  Steam  Pump  Wks..  Vew  York. 

PUNCHING    AND    SHEARING    MA- 
CHINERY. 

Long  &  Allstatter  Co.,  Hamilton,  O. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

RALLS,  STEEL. 

Bethlehem  Iron  Co.,  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

REAMERS. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O. 

ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 
Rand  Drill  Co.,  New  York. 

ROOFING,  RUBEROLD. 

Standard  Paint  Co.,  New  York. 

RUBBER  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 
Peerless  Rubber  Mfg  Co.,  New  York. 

SANDING  APPARATUS. 

Henrv  L.  Leach.  North  Cambridge,  Mass. 

Sherburne  &  Co..  Boston.  Mass. 

LT.  S.  Metallic  Packing  Co..  Philadelphia.  Pa. 

SAVOGRAN. 

India  Alkali  Works.  Boston.  Mass. 

SHAPERS. 

Bement.  Miles  &  Co..  Philadelphia.  Pa. 
Gould  &  Eberhardt,  Newark.  N.J. 
Pratt  &  Whitney  Co..  Hartford,  Conn. 

(Continued  on  page  7X.) 
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BUYERS'  FINDING  LIST— Continued. 

SLOTTERS. 

Ucmcnt,  Miles  &  Co.,  Philadelphia,  Pa. 

SOAP,  LAVA. 

Wm.  Waltke,  St.  Louis,  Mo. 
SPACING  TABLE. 

Long  &  Allstatter  Co.,  Hamilton  O. 

SPARK  ARRESTER  PLATE. 

Harrington  &  King  Perforating  Co..  Chicago, 

111. 
Hendrick  Mfg.  Co..  Carbondale.  Pa. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 

STAMPS,  STEEL. 

F.  A.  Sackmann.  Cleveland,  O. 

STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  O 

B.  M.  fones  &  Co.,  Boston,  Mass 

STAYBOLT  TAPS. 

S.  \V.  Card  Mfg.  Co.,  Mansfield,  Mass. 

STEAM  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 
Utica  Steam  Gage  Co..  Utica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co..  Boston,  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
Carbon  Steel  Co.,  Pittsburg,  Pa. 
B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Latrobe  Steel  Co.,  Latrobe.  Pa. 
Shoenberger  Steel  Co.,  Pittsburg,  Pa. 

STEEL  TLRED  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.V 
Standard  Steel  Works,  Philadelphia,  Pa. 
Steel  Tired  Wheel  Co.,  New  York. 

STEEL  TIRES. 

Latrobe  Steel  Works.  Latrobe.  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works.  Philadelphia.  Pa. 

STREET  RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 

TAPS  AND  DIES. 

S.  W.  Card  Mfg.  Co.,  Mansfield.  Mass. 

TLE  PLATES. 

Q.  &  C.  Co.,  Chicago,  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon,  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iron.Co.,  Cleveland  O 

TURRET  LATHES. 

Jones  <£  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co.,  Cleveland    O 
Morse  Twist  Drill  &  Mch.  Co.,  New  Bedford. 
Mass. 

VALVES. 

Glenn  Valve  Mfg.  Co.,  Chicago,  111. 
Jenkins  Bros..  New  York. 
Lunkenheimer  Co.,  Cincinnati,  O. 

VALVES,  REDUCING. 

Mason  Regulator  Co.,  Boston,  Mass. 
Ross  Valve  Co.,  Troy.  N   Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Ayer  Co.,  Philadelphia.  Pa. 

VESTIBULES. 

Gould  Coupler  Co..  Buffalo.  N   Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 

VISES. 

Bignall  &  Keeler  Mfg.  Co..  Edwardsville.  Ill 

WATCHES. 

S   N.  Clarkson  &  Co.,  Chicago.  111. 
WATER  HOSE. 

N   Y.  Beltincr  and  Packing  Co.,  New  York. 
Peerless  Rubber  Mfg.  Co..  New  York. 
Boston  Beltirg  Co.,  Boston,  Mass. 

WELDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

WHEEL  PRESSES. 

Manning.  Maxwell  &  Moore,  New  York 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich, 

WOOD  WORKING  MACHINERY. 

Baxter  D.  Whitney,  Winchendon,  Mass. 


LOCOMOTIVE    ENGINEERING 
ESTABLISHED  1884. 

S.  N.  Clarkson 

&  Co., 

WHOLESALE 
JEWELERS, 

103  State  St., 
Chicago,  111. 

Send  for  our  new 
1897,  68-page 
Illustrated 
Catalogue. 

Goods  sold  at  Wholesale  Prices. 

Goods  sent  C.  0.  D.  to  any  part  of  the  U.  S. 
with  the  privilege  of  examination. 


THIS  CUT  SHOWS  OUR 

Duplex  Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter-Cooler and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 
sizes. 

SEND  FOR  CATALOGUE. 

Crand  DRILL  CO.  1 

100  Broadway,  New  York. 
1328  Monadnock  Block,  Chicago. 


ATEN 


CEO.  P.  WHITTLESEY, 

Atlantic  Building,  WASHINGTON,  0.  C 

RAILROAD  INVENTIONS  A  SPECIALTY. 


Air  Compressors. 


Rock  Drills. 


We  manufacture  Air  Compressors  suit- 
able for  all  kinds  of  work,  and  a  variety 
covering  every  size,  from  the  small  Belt- 
driven  Compressor  for  small  shops  and 
pumping  small  quantities  of  water,  up  to 
the  large  Corliss  Compound  Compressors 
for  the  greatest  manufacturing  or  mining 
plants  of  the  world.  As  an  instance  of  the 
wide  range  covered  by  Compressors  of 
our  make,  we  name  the  following  that  we 
have  recently  furnished,  all  of  whom  are 
equally  distinguished  in  their  line  : 

Newport  News  Shipbuilding  Co.,  New- 
port News,  Va  ;  Duplex  Compressor  for 
operating  a  large  number  of  pneumatic 
tools;  Hughes  Bros.  &  Bangs,  Pellevue, 
Del.  ;  Valdosta  Water  Works,  Valdosta, 
Ga..  for  pumping  water;  the  Manhattan 
Elevated  R.R.  Co  ,  New  York,  for  machine 
shop  purposes;  Walker  Company,  Electric 
Works,  C  leveland,  Ohio,  Harrison  Granite 
Co.,  Barre,  Vt..  pneumatic  tools;  L.  L. 
Manning,  Plainfield.  N.  J.,  marble  works; 
the  Anaconda  Copper  Mining  Co.,  Butte, 
Montana. 

Our  Catalogues  give  information  on  the 
subject  of  Air  Compressors  and  other  sub- 
jects regarding  the  application  of  Com- 
pressed Air. 

Channelers.  Coal  Cutters. 


The  Pohle  Air  Lift  Pump. 
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Ingersoll  -  Sergeant 
Drill  Company, 

Havemeyer  Building,  New  York. 


Smoke  Prevention 

Is  one  of  the  leading 
questions  of  to-day. 

Combustion  and  Smoke 
Prevention  on  Locomotives 

By  Angus  Sinclair,  will  help  any  fireman  or 

engineer  who  is  interested  in  his  work. 

25  cts.  each;  $2.00  for  10;  $15.00  per  J00; 

$100.00  per  1000. 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  New  York. 


Bradley 

Power  Hammer 


SEND  FOR 
CIRCULARS. 


Made  in  Helve.  Upright  Helve  and  Upright  Strap  Styles.     1  5  to  500  lb.  Heads. 

THE  BRADLEY  COMPANY,  SYRACUSE,  N.Y. 
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THE  STANDARD  STEEL  WORKS, 

PHILADELPHIA. 

TIRES 

Wrought    Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

r\tfi 

REPRESENTATIVES. 

CHICAGO  OFTICE:  1217  Monadnock  Building. 

ST.  LOUIS:  C.  A.  THOMSON,  613  North  Fourth  Street. 

BOSTON:  W.  E.  CLARK,  8  Oliver  Street. 


NEWTON 

Cold  Saw 
Cutting-Off 

OVER   500   IN    OPERATION.  '"  <*  O  I  I  II  I  C  ■ 

Newton  Machine  Tool  Works, incorporated, 

PHILADELPHIA. 
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Nathan  Mfg.  Co., 

92-94   Liberty   Street,  New   York. 

\]f  Western  Office: 

cvcitruw  147-149  Van  Buren  St.,  Chicago. 

Makers  of 


•  C- 


The  New 


"Nathan"* 


and  Monitor  Injectors  for  Locomotives. 

"Nathan's"  Sight  Feed  Lubricators  for  Locomotive  Cylinders 

and  Air  Brakes.     Steam  Fire  Extinguishers  for   switching  and 

yard  engines.       Boiler   Washers,   Rod   and 

Bmn  Guide  Oil  Cups,  etc        &nd  fof  CataIogue> 

=  •••--  •• 

TAYLORioBreSTAYBOLT  iron 

Axles,  Piston  Rods,  Crank  Pins  and   Fors;ins;s  of  all 
Descriptions,  used  by  Leading  Railroads. 


R.  MUSHET'S^T^r  STEELS 

SOLE   REPRESENTATIVES   IN   THE  UNITED   STATES, 

B.    M.    JONES    &    CO., 

Boston,  11  ami  13  Oliver  Street.      NEW  York,  143  Liberty  Street, 


LATROBE  STEEL  CO., 


Ti 


MANUFACTURERS 


FOR 


R 


OP 


E 


S 


LOCOMOTIVE 
and  CAR  WHEELS. 


WORKS,  LATROBE,  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

MANt'FA'TT"KKD    AT 

WORKS.    MELROSE    PARK,    ILL. 


Main  Olfice,  1200  Glrard  Building,  Philadelphia. 
Br...k   (Old  Colon]  Building, Chicago. 
•',""  "  •  83  Wall  Street,  New  York. 
lmoes'    I  Union  Trust  Building  St  Louis. 


The  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   "Works, 

Foot  of  East  Twentv-ihird  street. 

Send  for  Illustrated  Catalogue.       NEW  YORK. 

THE  PILGRIM.— HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  six 
cents  in  postage.  Write  to  Geo.  H.  Heafford, 
General  Passenger  Agent,  Chicago,  Milwaukee 
ft  St.  Paul  Railway,  Old  Colony  Building, 
Chicago,  111. 
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The   best   and   most    practical    book.  T       j   fo   g^ 
on    this    important    branch    ot     rail-      J 


on    this    important 
road     service,     by 


SIGNALS.    > 


branch    of    rail 
W.  H.  Elliott, 

Signal  Engineer, 
C,  M.  &  St.  P.  R.  R. 
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Deals   with   existing 
parts  of  the  world. 


practice    in   all 
Tells  the 


How  and  Why 

of  each  system^ what  it  costs  to  in- 
stall, and  to  maintain.  Every  rail- 
road manager  and  signal  man  should 
have  a  copy  on  his  desk  for  con- 
stant reference. 

277  Pages,  (73  Illustrations. 

Bound  in  flexible  leather — very  neat 
and  substantial.     $3.00. 


1 


The  use  and  economy  of  our  Tractive 
Power  Computer,  take  the  case  of  the  No. 
196  —  a  17  x  24  inch  engine,  which  has  to 
have  her  cylinders  bored.  Suppose  we  bore 
them  to  1  lyl  inches,  what  difference  will  it 
make  in  her  hauling  capacity?  Assum'ng 
70  pounds  mean  effective  pressure  in  cylin- 
der, set  this  opposite  60-inch  drivers  and 
24-inch  stroke  against  1  7-inch  diameter  gives 
a  pull  of  8,100  pounds  on  drawbar.  Moving 
24  to  Ml/2  inches  gives  8,600  pounds  pull,  a 
gain  of  500  pounds  on  drawbar.  Time  with 
Computer,  12  seconds, 

AND  THERE  ISN'T  ANY 
CHANCE  OF  MISTAKE! 

The  Train  Resistance  Computer  tells  how 
much  extra  load  this  means  at  any  speed,  on 
any  grade. 

$1.00  each,  Cloth  Bound. 

$1.50  each,  Leather  Bound. 
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COLUMBIA  BICYCLES 

at  the  new  prices   have   created  a  furore.     Why  not  ?     They 

are  the  best  wheels  made,  and  are  by  far  the 

greatest  value  ever  offered. 

1897  COLUMBIAS  $75.00 

STANDARD  OF  THE  WORLD. 

1896  COLUMBIAS,    -    -    -  $60.00. 

1897  HARTFORDS,  -  50.00. 
HARTFORD  PATTERN  2,  Women's,  45.00. 
HARTFORD  PATTERN  1,  Men's,  40.00. 
HARTFORD  PATTERNS  5  and  6,  30.00. 

POPE  MANUFACTURING  CO.,  HARTFORD,  CONN. 

CATALOGUE  FREE  FROM  ANY  COLUMBIA  DEALER ; 
BY  MAIL  FOR  A  2-c.  STAMP. 
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BOOK  DEPARTMENT. 

Cash  must  accompany  order.    No  books  sent  C.  O.  D.     Give  name  of  book  and  author,  and  we  can  furnish  any  book  wanted.    The  list 
'below  isespecially  recommended  for  met  hanical  readers.    All  books  sent  by  mail  free  for  price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 


A  Catechism  of  the  si ,i  Engine.    John 

Bourne.  1886.  One  of  the  very  best  beginners' 
books  on  the  steam  engine  that  htm  ever  been 
Written.    Question  unil  answer  style  $3.00 

\  i.  -iti  -.•  i...  Catechism.  Conger.  1897.  This 
Is  Conger's  "  Air  Drake  and  Signal  Instruetiotis  " 
rewritten  and  Improved,  containing  Che  air-brake 
and  signal  Instructions  approved  by  the  Master 

Car  Builders' and  Master  Mechanics'  Ass.  .rial  ions; 
also  the  standard  list  of  questions  fur  air-hrako 
Instruction.  This  is  the  latest  and  best  book  on 
air  brakes.    Price 35c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket 91.00 

Alexander's  Heady  Reference.  Alexander. 
18JS.  A  first-class  work.  Tells  what  to  do  In  al- 
most any  kind  of  breakdown  on  the  road 91. BO 

A  Library  of  Steam  Engineering.  Feh- 
renbatch.  1695.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
bnt  In  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    800  6)4  x9!4-inoh  pages $5.00 

A  Treatise  on  Steam  Boilers,  tlielr 
Strength,  Construction  and  Economical 

Working.  Robert  Wilson.  1889.  A  standard 
English    work,  with    additions   giving   American 

eractice  by  J.  T.  Flather.  A  thoroughly  practical 
Dok.    4)7  4)4  X7in.  pages;  108  illustrations. $3.50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  /Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main, 
tenance.  The  best  book  published  on  signals 
WH  pages,  6'  x  9*.    Leather  binding 93.00 

Boiler  Making  for  Boiler  Makers..  W.  H. 

Ford.  1893.  A  practical  treatise  on  the  shop  pro- 
cessts  of  boiler  making.  233  4  x  5)£  inch  pages; 
134  illustrations $1 .00 

The  Steam  Engine.  Geo.  C.  V.  Holmes 
1895.  An  excellent  English  treatise  on  the  con- 
struction of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  638  4J^x6*^ -inch 
pages ;  212  illustrations 9^.00 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know 35c. 

Catechism  of  the  Locomotive.  Forney. 
1891.  Enlarged.  Illustrated.  50,000  sold.  Every 
beginner  wants  it,  and  every  locomotive  engineman 
ought  to  have  it.    800  b%  x  8-inch  pages 93.50 

•Jar  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run 
»ingcool 91. on 

Compound  Locomotives.  Wood.  1894.  En- 
arged.  Tells  the  history  and  explains  the  prin- 
ilples  of  ail  the  kinds  of  compound  locomotives  in 
ise $3.00 

Compressed  Air;  Practical  Information 
Cpon  Air  Compression  and  the  Trans- 
mission  and  Application  of  Compressed 

Air.  Frank  Richards.  1895.  About  the  only  book 
"id  print  that  supplies  the  information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta 
Hon.  195  5x?^inch  pages  25  illustrations  and 
diagrams,  with  many  useful  t  ables 91-50 

Discipline  Without  Suspension.    Brown 

?896.  Pamphlet  explaining  the  "Brown"  system 
of  discipline,  by  the  originator ;  full  data 10c. 

Diseases      of     the      Air- Brake    System. 

Jynnestvedt.  1894.  Tells  how  to  find  and  repair 
•vsry  defect  that  the  air-brake  system  Is  liable  to 
■are  »!•«>" 

The  Practical  Management  of  Dyna- 
mos and  Motors.  Crocker  and  Wheeler.  Both 
are  professors  and  manufacturers,  know  both 
sides  of  the  question,  and  tell  it  in  plain  English. 
Best  book  of  the  kind  we  know  of.    210  pages. 

$1.00 

Electricity  and  Magnetism.  Prof.  E.  J. 
Houston.  A  book  for  the  beginner  in  the  study  of 
electricity,  which  tells  in  plain  language  the  very 
points  a  student  wants  to  know.    115illustrPtlrtns. 

si. oo 


Knglnemen's  Uulde,  Time  anil  Pol  ket- 
Book.  Klnne.  1892.  Rulesof  procedure  in  a  break- 
down, for  handling  air,  etc.  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket. . .  .91.00 

Englnemen's  Pocket  Companion.  Booth. 
1895.  ContaUu  pages  arranged  for  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  Information  for  engine- 
men  91.00 

Evolution  of  the  Air  Brake.  Synnestvedt. 
1895.  A  brief  hut  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  eonct  tit  Ion  contained  In  the  simple  lever, 
up  to,  and  Including,  the  most  approved  forms  of 
the  present  day 91-00 

Simple  Lessons  In  Drawing,  for  the 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  Instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4  x  6^-inch 
pages 50c. 

Heat  a  Mode  of  Motion.  Tyndall.  The  best 
known  work  on  the  nature  and  phenomena  con- 
nected with  heat,  and  one  which  no  one  who  de- 
sires to  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  Instructive.  591  5xTW- 
incu  pages;  125  illustrations 93.50 

How  to  Save  Money  In  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  Illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-ln.  pages. .35c. 

Indicator  Practice  and  Steam  Engine 
Economy.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x7Hinch  pages ;  45  illustrations.  .93.00 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  Information  for  anyone.  Boiler,  engine. 
combustion,  evaporation,  etc,  explained  In  a 
common-sense  way 50c. 

Link  and  Valve  Motions.  W.  S.  Auchln- 
closs.    1895.    A  work  that  has  been  standard  for  a 

quarier  of  a  century,  especia'ly  on  link  motions. 
Newlyrevised.  138  8^x6%-inch  pages;  52illustra- 
tions 93.00 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
Illustrated 93.00 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives Plain  facts  plainly  stated.  416  4-^  x  7J4-incb 
pages 93.00 

Locomotive  Mechanism  anil  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book 93. on 

Locomotive  Running  Repairs.  Hitch- 
cock. 1893.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4x5%-inch  pages 50c. 

Machine  Shop  Arithmetic.  Colvin  A 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mei  Imnic 
ought  to  understand 50e. 

Practice    and    Theory    of  the    Injector. 

Kneass.  1895.  The  only  complete  work  on  the  In- 
jector vet  published.  All  about  all  kinds  of  Inject- 
ors.   132  54.1  x 9-inch  pages  Si. 50 

Practical  Management  of  Engines  and 
Boilers,  w.  Barnet  Le  Van.  This  aims  to  assist 
engineers  and  firemen  in  their  work  by  giving 
them  practical  information  on  the  correct  prin- 
ciples involved.  It  is  plainly  written,  illustrated 
where  necessary  and  is  nicely  bound  in  leather 
266  pages,  4J-4  X  6>4 83.00 

Modern  Locomotive  Construction.  Hlus- 
trated.  Meyer.  1892.  Tells  how  to  design,  figure 
out  and  make  every  part  of  a  locomotive.  A  work 
ot  reference,  especially  valuable  to  draughtsmet 
and  those  in  charge  of  building  and  repairs.  Larg* 
and  elaborate.    658  9  x  14-inch  pages 910. Ot 

Progressive  Examinations  of  Locomo. 
tlve  Engineers  and  Firemen.  Hill.  189. 
Three  hundred  questions,  and  answers  to  them,  oi 
firing  and  running  locomotives.  Standard  form  o 
examination  on  several  roads.  Contains  colore? 
Plates  of  standard  train  and  engine  signals.  97  4  I 
6-inch  pages 50« 


Haswell's  Engineer's  Pocket-Book.  1894. 
Probably  the  best  authority  In  engineering  mat- 
ters.   Rules  for  almost  every  think 9*-00 

Slide  Valve  Gears.    If.  A.  ll.il.i-y.    IW* 

of  diagrams  but  no  mathematics,    Make*thi  -|iri' 

valve  as  [.lain  as  words  can  do  it       li.',  5  x  7  W  inch 
pages ;  79  illustrations 9I.5C 


The    Elements   of   Machine    Design.     W. 

C,  I'nwin.  The  standard  all  around  treatise  on 
machine  design.  Contains  considerable  algebra, 
hut  most  of  its  matter  is  useful  to  one  not  under- 
standing algebra 

Part  I.  General  Machinery.  459  4!-i  xG-M  Inch 
pages;  304  illustrations 93. 00 

Part  II  steam  Engine.  291  4>4  i6?i-lnch  pages: 
174  Illustrations 91.50 

The      Mechanical      Engineer's     Pocket 

Book.    Kent.    189S.    A  reference  book  of  rules, 

tables,  data  and  formulae  for  the  nse  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author 95.00 

The  Modern  Machinist.  Usher.  1896.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods. Hlustrated  by  257  engravings.  Does  not  con- 
tain descriptions  of  machine  tools,  bnt  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  Is  one  that  everv  me- 
chanic should  have.    822  45^x7*4  In.  pages.. 93.00 

Modern  Examinations  of  Steam  En- 
gin. ers.  W.  H.  Wakeman.  1896.  This  isaprac- 
ti'-al  liook  by  a  practical  engineer,  who  writes  for 
the  men  in  the  ranks  not  over  their  heads.  No 
one  can  fail  to  receive  considerable  instruction 
from  it  on  many  important  points.  It  contains 
270  pages,  5)4  x  8  inches 93.00 

Standard  Form  of  Progressive  Ques- 
tions   and    Answers    on    tile    Air    Brake. 

This  is  the  form  adopted  by  the  Association  of 
Railroad  Air-Brake  Men  at  the  Boston  convention, 
and  is  used  in  making  their  examinations.  Any 
one  who  wants  to  be  posted  on  the  latest  a  r  brake 
examination,  wants  one  of  these  books.  80  pages, 
6x9  inches 35c. 

The  World's  Railway.  Major  Pangborn. 
The  handsomest  book  ever  publiihed  and  only  a 
1,000  of  them.  It  tells  the  whole  history  of  the 
railroad  from  the  first  steam  motor  up  to  the 
massive  engines  of  to  day.  Illustrated  in  colors 
and  finely  bound  in  leather  164  reading  pages, 
11x14  inches  Cost  printers  over  S16  each  Sent 
for  S7.50 ;  you  pay  expressage. 

Proceedings  of  Fourth  Annual  Conven- 
tion, Association  of  Railroad  Air-Brake 
Men.  1897.  This  was  the  last  meeting  of  thia 
association  at  Nashville.  Tenn..  and  contains  the 
latest  information  on  the  air  brake,  lots  of  kinks 
that  cannot  be  found  elsewhere.  There  are  240 
pages  6x9  inches.  Embossed  paper  cover,  50r. ; 
leather 75c. 

Ways  and  Means.  For  metal  workers,  model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  our  correspond- 
ent. A.  H.  Cleaves,  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
ooerations.  Very  many  things  will  be  found  in  it 
of  great  value  to  every  machinist,  tool  maker  anc 
draftsman  158  4)^ x 7-inch  pages;  126 illustrations 
Price 9L0C 

Appleton's  Cyclopedia  ot  Applied  Me- 
chanics. Two  volumes.  Sheep  binding.  Gives 
a  brief,  plain  illustrated  description  of  all  kinds  of 
machinery  used  for  any  purpose.  A  dictionary  of 
machinery.  An  education  in  itself.  The  two 
volumes 915.00 

Modern  Mechanism,  a  supplementary  volume 
to  above  and  bringing  the  mechanical  information 
right  up  to  date.  Complete  in  itself,  can  go  with 
the  other  or  not $7.50 

These  three  books  should  be  in  every  library  and 
reading  room. 

Binders    for   Locomotive    Engineering. 

These  are  the  handiest  and  most  substantial  bind- 
ers we  could  find.     Ho.d  a  year's  papers 
trouble  to  put  them  in  or  take  them  out ;  no  holes 
to  punch  or  strings  to  lace.      Have  paper's  name 
stamped  in  gold  on  cover.        9'.o0,  post-paid. 
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CIkAaaIa  muffler  Pop 
««  V  vfl  I  v  Safety  Uatoe 


Is  the  pioneer  and  is  the  best. 


it 
* 

It 
It 
It 
It 

It 
(♦ 
It 
It 
It 


The  Coak  Muffler  Pop  Safety  Valve  ~. 

Is  the  standard  on  leadi.ig  railroads  and  power  plants  in  the 
United  States.  Specify  our  valves  on  your  new  locomotive* 
and  boilers.  Simple  in  construction  and  reliable  under  all 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and  Safety  Valve  Company, 
Charles  &  Lexington  Sts.,  Baltimore.  Md. 


Adjective: 
Objective: 
Promotive: 
Instructive: 


Simple,  powerful, 
accurate,  economical. 


Peerless  Duplex 
Pipe  Threading 
Machinery. 

The  Bignall  & 
Keeler  Mfg.  Co., 
Box  '"L," 

Edwardsvllle,  III. 


Catalogue  No.  I  J. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads  :  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet. 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis; 
Peoria,  Decatur  &  Evansville;  Indiana.  Decatur  & 
Western;  N.  Y.,  P.  &0  Div..  Erie;  Dayton  &  Union; 
Findlay,  Ft.  Wayne  &  Western;  New  York,  Chicago 
&,  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Benwood.  and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C.,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;  Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland,  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  in  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  Into  St.  Louis. 


Stow  Flexible  Shafts 

FREDERIC  SCHOFF, 

Proprietor,     y 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES, 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


ffi  SUGGESTION. 


able 


When  you  want  something  reli- 


Ask  for  the  "Utica"  Gauge. 


UTICA    STEAM    GAIGE    CO., 

70-7S  FAYETTE  ST..  UTICA.  H.  Y. 


offices: 

66  Broadway, 

NEW  YORK 
941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge. 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  r. 
Cast  Steel, 

ANDERSON,  IND. 


GOt'tD     SI»RI!SCJ     BllFFER     BLOCKS  AND 
(.1)11.1)    FKEIGHT.CAR    COt'PLEK 


CLEVELAND.     O. 
A.  W.  JOHNSTON.  General  Superintendent.  R.  F.  HORNFR,  General  Passenger  *oeni. 


LOCOMOTIVE  WORKS  ANL» 
REPAIR  SHOPS 


NEED 


THE  BEST  TOOLS 
OBTAINABLE. 


m 


THREAD 

TAPER  STRAIGHT  :  SHANK 

uiMmmi^SiitotiViii'-Ativuiii. — , 


■  nmffil]»'«>v^ 


§a 


WE   MAKE   JUST   THAI    KINO- OF  STAYBOLT   AND  OTHER   TAPS.     ALSO  TAPIR  TAPS  THAT  NT  ANY  MACHINE. 

OLR  CATALOG  nil  I    INTEREST  YOU. 

S.  W.  CARD  MFG.  CO.,  Mansfield,  Mass. 


l§  Beveled  Packing  Ring 

Simple, 

Self-Supporting, 
Durable, 

Standard. 

American  Balance  Slide  Valve  Co. 

«1_J  Sii  ii  Franciico,  Cat.     or     Jersey  Shore,  Pa. 
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THE 


ALLISON   MFC.  CO., 


MANUFACTURERS  OF 


FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


THE 


Company,  Cincinnati,   New   York,   London, 

makes  a  specialty  of  superior  brass  goods  for  Locomotives.  We  solicit  your. orders 
for  Valves,  Chime  Whistles.  Water  Gages.  Oil  Cups,  Injectors  and  any  special  work 
to  be  made  in  strict  conformity  with  specifications.  We  can  guarantee  superior  work 
at  reasonable  prices.  All  we  ask  is  an  opportunity  to  quote  prices.  Satisfaction 
guaranteed. 

General  Offices  and  Factories  at  Cincinnati. 


7*5 

GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Knclno,    Co.cli    and    Car    Oil*, 

the  Standard  I."  Iirlcall  ii(f,  Oils 

of  A  in •■!■.!- 

SAFETY.  SPEED  and  ECONOMY  arc  the  result,  of 
the  w  of  OalciiH  Oil*.  COLD  TEST,  10  to  19  BELOW 
ZERO.  These  oIIk  do  not  freeze  In  the  ooldeat  weather, 
while  they  are  adaptable  to  the  hottest  climate.. 

In  the  u*e  of  Galena  Oil*  there  U  uu  entire  freedom 
fr...i,  l.  .t  boxen,  except  when  tbe»o  are  cauaed  by  m» 
ctianlr-al  defect*.  - . 

The  adoption  'if  Galena  OIU  a.  standard  railway  lo- 
brlcantt)  by  a  law  majority  of  the  leadlnir  railway,  of 
thin  country  la  au  evidence  or  their  superiority,  white 
the  fact  that  the  lama  r'iud»  use  these  oils  to  day  that 
twed  thiol  more  than  VI  year*  aK<>,  Is  an  <v|.; 
ihclr  uniformity  from  year  to  year  and  year  In  and  out 

liali'miiillHamlnexcluslvouHS  upon  three  contlnu- 
Otis  llmi  from  Boston  and  N«-w  ^  ork  to  the  I;;nlne 
coast.and  upon  one  continuous  line  from  the  '  Ityor 
Mexico  to  New  York,  thusileiiioniitratliiK  their  adapta- 
bility to  all  temperature,  nod  climates.  FK-InK  entirely 
free  from  «um,  thee  oIlBare  not  affected  by  dust  and 

land  as  other  oils  are.  ,  __-,  „,-*,..„« 

Wo  also  furnish  our  customers  RITlT.F.yS  PETIFT.C- 
TION  VALVE  OIL,  which  Is  also  used  exclusively  upoa 
a  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Charles  Miller,  President 
Obioaoo  Bbasch  OmcE,  Franklin,  Pm, 

PhOBnlx  Building.  138  Jackson  St 

THE  NEW  ENGLAND  RAILROAD  COMPANY. 

TAKE  THE 

Air   Line   Limited   Train 

WHEN  VOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  1  p.m.,  due  opposite  city  6p.il 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK, 

Qen'l  Pass'r  Agent. 


A  NEW  TOOL. 


Car  Wheel 
Boren 

With  Automatic  Hub  Facing  Attachment. 


Swings  48  inches.  A  Steel  Jawed  Chuck — 
3  or  5  Jaws  as  desired — hold  wheels  up  to  42  in. 
on  the  tread.  Chuck  can  be  used  with  jaws  in- 
dependent or  universal. 

BORING  Spindle  travels  26  inches  — has 
four  Automatic  Feeds  —  is  counter-balanced  and 
has  rapid  hand  movement. 

HUB  FACING  Spindle  has  Tool  Holder 
having  vertical  adjustment  —  has  21  inches  hori- 
zontal travel  —  four  Automatic  Feeds  and  rapid 
hand  movement.  Hub  Facing  attachment  left 
off  when  not  needed. 

Power  Crane  swings  to  center  of  Chuck  and 
has  Automatic  Brake. 

Countershafts  for  both  machine  and  crane. 

Wrenches  and  boring  bar  furnished. 


48-INCH  CAR  WHEEL  BORER. 


The  Pond  Machine  Tool  Co.,  Piainfieid,  N.J. 

Manning,  Maxwell  &  Moore,  Sole  Agents, 

III  &  113  LIBERIV  ST.,  NEW  YORK.  60  S.  CANU  Si.,  CHICAGO,  III. 

424  TELEPHONE  BULGING,  PIITSBLRG.  PA. 
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Hose  for  All  Purposes 


Packings 
Gaskets 
Rubber  Mats 
and  Matting 


Y    AIR    ^ 

[brake 
V hose ; 


MANUFACTURED  BY 


wmm  mmm m 


JAMES  BENNETT  FORSYTH, 


STEAM 
V  HOSE  , 


BOSTON 

256  Devonshire  St. 


Manufacturing  Agent  and 
General  Mgr. 


NEW  YORK: 
100  Reade  Street. 


CHICAGO : 

109  Madison  St. 


Air=  Brake 
Steam 
Water 
Gas 


All  kinds  of 

RUBBER    GOODS 

for 
Railway  Equipment 

SAN  FRANCISCO: 
24  Fremont  St.  <:. 


Ramapo  Wheel  and 
Foundry  Co. 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND  CAR   CASTINGS. 
CONGDON   BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 


GENERAL  FOUNDRY   BUSINESS 


Office   and    Works:    RAMAPO,    N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 


CASTINGS, 


HEAVY  AND  LIQHT. 


A.  W.  Soper.  Pres. 


Robt.  Andrews,  Vice-Pres. 


C.  H.  Howard,  Sec 


W.  R.  Thomas,  Treas. 


R.  M.  Dixon,  Engiaeav 


The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMSo — By  hot  water  circulation  and  direct  steam  with  regulating  devices. 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplet 
of  Westinghouse  type,  absolutely  steam-tight. 

1IGHTING    SYSTEM. — The   celebrated    Pintsch  compressed  oil   gas  method.       In   use  on  ovei 
TO/OOO   cars   in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   fo* 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes, 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


3  EDUCATORS: 


The  Engine  Chart  "  999,"  The  Car  Chart, 
and  the  Colored  Air  Brake  Chart. 


FOR  50  CtS. 
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Star  Brass  Manufacturing  Co. 

CHAS   W,  SHERBURNE,  President. 

•  •   • 
MANUFACTURERS  Of 

"Non-corrosive"  Locomotive 

Duplex  and  Air  Brake 

Inspector's  Gages, 

Single  Bell  Chime  Whistles, 

Star  Improved 
Locomotive  Pop  Valves, 

Muffled  or  Plain. 

•  •  • 
The  Star  Steam  Gages  are  the  only  Non- 
corrosive  Gages  made,  also  the  only  Gages 
fitted  with  our  Patent  Corrugated  Seamless 
Drawn  Spring  Tube,  which  for  its  non- 
setting  qualities  is  unequaled. 

•  •  • 

31  to  39  Lancaster  Street,  BOSTON,  MASS. 

SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 

For  sanding  the  track  instantly  when  brake  is  applied,  and  by  sand  blast 
in  starting  or  hand  blast  only. 

SHERBURNE  &  CO.,   No.  53  Oliver  Street,  Boston,  Mass. 


/TVi/TWO,,/^    /",. ,Vv,/V>,/"     (7\,,?„/?,,»?iO/.-w".,-.'l 


AIR 


BRAKE  ***** 


BOOKS 


& 


t&™      C^*       tt^*      6^*       4^* 


Air  Brake  Catechism,  by  Conger,  1897. 
Thoroughly  up-to-date.     25  cts. 

Air  Brake  Practice,  by  Phelan.  Bound  for 
the  pocket,  $1.00. 

Diseases  of  the  Air  Brake  System,  Synnest- 
vedt.  Tells  how  to  find  and  repair  almost  any 
defect.    $1.00. 

Evolution  of  the  Air  Brake,  same  author. 
$1.00. 

Standard  Form  of  Progressive  Questions 
and  Answers  on  Air  Brake.  Every  engineer 
and  fireman  should  have  one.  80  pages,  6x9 
inches.    25  cts. 

Proceedings  of  Fourth  Annual  Convention 
Association  of  Railroad  Air  Brake  Men,  1897. 
The  latest  and  best  air  brake  kinks,  that  cannot 
be  found  elsewhere.  Embossed  paper  cover, 
50  cts.  ;  Leather  cover,  75  cts. 
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256  Broadway.  New  York. 


USE  FINGERS 


in  testing  rubber  goods  don't  trust  eyes.  Some 
rubbi  1  compounds  look  well  and  wear  well,  others 
look  well  and  wear  anyhow.  Take  a  pie© 
the  walls  are  thiek  and  apparently  strong— your  eye 
tells  you  "  That's  a  first-rate  pieee  of  b< 
Maybe  it  is,  and  maybe  it  isn't — you  can't  judge 
rubber  by  looking  ;  you  must  handle  it.  Cut  off  a 
half-inch  section  and  separate  the  plies  of  duck 
from  those  of  rubber,  beginning  at  the  outside. 
Do  they  adhere  firmly  and  strongly  together 
the  inside  of  the  hose  is  the  rubber  tube  ;  unwind  the 
duck  around  it ;  cut  lengthwise  from  the  tube  strips 
two  inches  long  by  a  quarter- 
inch  wide.  Stretch  them.  Do 
they  rebound  quickly  and 
strongly?  If  the  hose  stands 
tests  it's  all  right  ;  if  it 
doesn't,  let  somebody  else  have 
it.  (  >ur  kind  you  can  keep  for 
your  own  use.  Ahk  for  1 846 
PARA  and  DOUBLE  DIA- 
MOND   HOSE. 


Air  Brake  H 

Air  Tool  /A 
Car  H'fg  Hose, 
Water  Hose, 
Fire  Hose, 
Packing, 
Gasket 

Rubber  Betting, 
Rubber  Matting, 
Rubber  Tiling. 


NEW  YORK  BE  LTING  &  PACKING  CO.  LTD 


PIONEERS  AND   LEADERS, 
25  PARK  PLACE. 


The  Lone  &  Alls 


,ong  ql  /\ilstatter 

HAMILTON,  OHIO. 


Co. 


Manufacturers  of 


Power  Punching  and 
Shearing  Machinery. 


Of  Every  Description. 


This  cot  illustrates  a  heavy,  double-geared  Multiple 
Punch,  belt  driven,  with  capacity  to  punch  40  half-inch 
holes  through  a  :  s-inch  plate  at  each  stroke.  It  is  48 
inches  wide  between  the  housing;  has  a  throat  depth 
of  6  inches ;  slide  adjustment  to  take  the  wear  off  the 
punches.  Automatic  stop  brings  slide  to  rest  at  the  com- 
pletion of  each  stroke.  Speed  15  to  30  strokes  per  minute. 

A  GREAT  LABOR  SAVER. 
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I  The  Westinqhouse       I 

i       Air-Rrakp  fnmnanv   I 


«t» 


ffe 


fife 


rtrt 


<$> 


The  Westinghouse 


is  now  prepared  to  fill  orders  at  an  hour's  w 

f  notice  for  one  or  one  thousand  sets  of  AIR-  f 

f  BRAKES  FOR  FREIGHT  CARS,  hav-  f 

J  ing  at  their  new  works  an  annual  capacity  j| 

J  for  turning  out  air-brakes  for      «        «        «  ♦ 

|     250,000  FREIGHT  CARS  J 

I  6,000  PASSENGER  CARS  $ 

|  10,000  LOCOMOTIVES     J 

Besides  repairs  for  the  500,000  Freight  and  J 

Passenger    Cars    and   30,000    Locomotives  ♦ 


fiTft 


already  equipped  by     *        «        *        «        «  ♦ 

♦         no   i/vacTi  n/itiAi  **^*\  I 


f\t« 


rtrt 


I      Air-Drake  Lompany  $ 

*t»  tit 


*• 
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C.  H.  Dale,  Pre* 
C.  C.  Mm.i.kk,  Treat. 
BitowN  Caldwell,  s<r,f. 


Guarantee  the  Best 
Ever  rianufactured. 


It  Has 
No  Equal. 


16  WARREN  ST. 
N.  Y.  CITY. 


Peerless  Rubber  Manufacturing  Co. 

Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


prRAnn-KAnK] 

ANACONDA. 


IA123456789I0    1112 


IRJ  2  3  4  5  6  7  8  9.10.11 
/  PEERLESS  RUBBER  MEG  CO.  N.Y. 

***********  y»f»  '  -  '  '  a-.**,*.**.**  »,■  y  j.Jt.J  a-*..^  a..-*-.*-^. 


ENGINE 

AND 

TENDER 

HOSE 

CAN'T 

KINK. 


The    Name   "Peerless"   Signifies  Its  Durability. 
~. I.J...tl.WWWWWWt»l»Pa»» 

pe,e.rie.ss  steam.. 

::A  1  ^  3  4  5  6  7  8  9   10    11   1Z  \ 
jR.l  2  34  5  6  78  9.10    11   12  j0l 
^f  PEERLESS  RUBBER  MEG  CO.  N.Y.  y 

C.  8.  PaoRHER,  Matter  Mechanic. 


W.  J.  Codhtney,  Mgr.  R.  R.  Dept. 


Get  line  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manufactured  *  tyler  tube  and  p.pe  co..  Washington,  p.. 

mmm^a^^^^tK^t^m^^a^m^mmm^m^m^mi^mmmmm^mm  GE0-  E-  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 

pedrick  &  ayer  co.  i(:s:,r 


¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

¥ 
¥ 


-COMPOUND  AUTOMATIC  AIR  COMPRESSOR-Dnven  by  a 

belt,  regulates  itself  au- 


tomatically, maintain- 
ing the  pressure  within 
three  pounds  at  any  de- 
sired point;  compound- 
ed and  water  Jacketed ; 
will  supply  air  at  less 
than  half  the  cost  for 
fuel  of  brake  pumps. 
Runs  only  bo  long  as  air 
Is  being  used.  Delivers 
44  cubic  feet  of  free  air 
per  minute. 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

Requires  no  attention  but  oilinq,  and  but  little  of  that.    Case  Dust-Prool.       ^ 

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 
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We  make  a  Specialty  of  Tools  for  Railroad 
Repair  Shops. 

EVERYTHING  IN — t 

AIR— LIFTS,  CRANES,   DRILLS,  ETC. 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SLOTTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
Latest  Catalog. 


Smillie  DSE  Coupler 

TRADE.* 

COUPLES  BY  SLOW  IMPACT. 

"MARK. 


^  «%  THE  SMILLIE  COUPLER  &  MFG.  CO., 


91  Clay  Street,  Newark,  N.  J. 


New  York  Office:  39  Cortlandt  Street. 


HAS  ONLY   FOUR  PIECES. 


Better  Get  a  Copy  of  the 


"  Standard  Form  of  Progressive  Questions  and  Answers  on  the  Air  Brake." 
Adopted  by  the  Air  Brake  Association.     80  pages,  6x9  inches.     25  cents  brings  it. 

Locomotive  Engineering,  256  Broadway,  New  York. 
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LOCOMOTIVE    ENGINEERING. 

SEE—  —  $7.50  • »333  #A 

1  here  q 

isn't  a  railroad 
man  on  earth  who 
wouldn't  like  to  have  a 
book  that  told  about  the  early 
engines,  the  different  schemes  that 
were  tried  and  abandoned,  and  to  see 
what  the  machines  looked  like,  and  why  they 
failed-when  they  failed.     Some  of  them  were 
queer  looking  affairs  too,  stacks  like  a  factory  chim- 
ney, gears,  arms,  levers,  and  wheels   that  would  drive 

A  A 

^     a  man  crazy.      The  only  book  that  tells  all  about  them  is 


w 


tt 


THE*WORLD'S*RAIL*WAY 


j$     and  there's  only  II 50  of  them  in  existence.  The  first  150  went     $ 
at  sight  for  $25  cash.    The  rest  we  bought  at  a  sacrifice 
and  they  are  selling  fast  too.    You  want  one-better 
order  NOW.  They  are  the  finest  books  we  know 
of  at  any  price.    Fine  leather  binding,  heavy 
plate  paper  and  illustrated  in  colors- 
neutral  tints.    More  than  this,  it's 
authentic.     Sent  for  $7.50 
and   express    charges. 

LOCOMOTIVE    EN- 
GINEERING 256 
BROADWAY, 


,5  N.Y 


iii 
h 
6d 


££&• •  $7.50 


LOCOMOTIVE    ENGINEERING. 
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Cbe  Cower  Coupler 


THE    MOST    PERFECT    M.   C.  B.   COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


JldODfCd  AS  ^y  'en  'mPortant  roads  in  different 
Ct.iMiT.lPiT  parts  of  the  country,  and  in  use  in 
vlwHIKU  U  large  quantities  on  twenty-five  other 
roads  and  private  lines.  Our  four  great  works  with 
their  unrivaled  capacity  insure  prompt  delivery  as 
well  as  best  material  and  workmanship,    jtjtjtjtjt 


* 


The  long:  and  varied  experience  of 
this  company  In  designing  mal- 
leable Iron  parts  Insures  the  best 
possible  results  to  our  customers. 


"Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


malleable  Iron  Castings  Thc  "* of  nuiieabu  iron  in  car.** 

fAt»   L/iil>*    i  I   Vlci*  construction    gives   increased    strength 

Tor  txaiiroad  use  ******  whiIe  Iess£ning  the  weight  from  40  to 

50  per  cent.  Correspondence  on  this  subject  is  invited  and  sample  castings 
will  be  furnished  to  railroads  interested.  j*j*j*j*j*>!*J*J*J*j*J*J*jtj*«* 
The  National  Car  Door  Fastener,  „<  The  National  Center  Piatt,  J*  The  National  Journal  Box, 
The  National  Journal  Box  Lid,  J*  Coffin's  Sill  and  Brake  Block  Pockets,  j*  Eubank  Car  Dor. 

RAILWAY  DEPARTMENT, 

NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

1525  Old  Colony  Building,  CHICAGO. 


JP^TTL    S.  REEVES,      Phi  In  dolphin. 

PIMP  RRniJ7F  '"  ^0TS    '  LOCOMOTIVE  and  CAR  BEARINGS 


PHOSPHOR  BRONZE 


I    IIUJI    IIUI1    UI.UULL     CASTINGS.      '  A      SPECIALTY. 

BRASS  and    PHOS.   BRONZE    CASTINGS    from    J*  lb.  to  5,000    lbs.  in     WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD    AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


THE  JOINTLESS,  FLEXIBLE  STEEL,  FIRE-PROOF  HEATER 
FIVE  OTHER  STYLES. 

Steam  Attachments  for  Baker  Heaters. 
Special  Pipe  Fittings  for  Baker  Heater  Work. 


HOT  WATER  —  Single  and  Double  Circulation. 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW  YORK. 


Coffin  Toughened  Process 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods -*. 

ALSO  SOFT  STEEL  ARCH  BARS, 

Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  NEW     YOU. 


Cambria  Iron  Company, 


•  •  • 

General  Office,   PHILADELPHIA. 
Works,  Johnstown,  P«. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York.  STRUCTURAL  STEEL— 100  Broadway,  New  York. 
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team  and  Water  Packing 

Patented  June  1,  1&8U. 
Especially  adapted  for  Loco  mot!  Ten. 

Never  atlcka  the  Throttle. 

The  Original  Ring  Packing:. 

In  ordering  k-'1  <•  exact  diameter  of  Slufllnj 

Box  and  Valve  Sh-nt, 

None  jtenutna  without  thia  Trade  Mark. 

THE  GOULD  PACKING  CO., 

EAST   CAMBRIDGE,    MAM, 


LOCOMOTIVE    ENGINEERING. 

IS  TO  TAKE  A  D.  &  C.  STEAMER  TO  MACKINAC  ISLAND. 


POPULAR 

WEDDING 

TRIP 


If  you  want  a  delightful  wedding  trip  where  you  are  not 
likely  to  meet  acquaintances,  take  one  of  the  new  D.  &  C.  steel 
steamers  to  the  island  of  cool  breezes.  Staterooms  and  parlor 
reserved  30  days  in  advance.  Send  2  cents  for  illustrated 
pamphlet.     Address 

A.  A.  SCHANTZ,  g.p.a.  DETROIT,  Mich. 


The  Improved  Standard  Roupler 


NEW  YORK: 


26 


Cortland!  St. 


M.C.  B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  1  parts.     No  pivot  pin.  STANDARD  COUPLER  CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  A.  P.  DENNIS,  Sec. 


Carey's 

SECTIONAL  LOCOMOTIVE 


ASBESTOS-MAGNESIA 

Laggings 


Approved  Method  of  Application. 


Simplicity,  Durability,  Efficiency. 


Better  Get 
Samples  and  Prices 


The  Philip  Carey  Manfg.  Co. 

Lockland,  Ohio. 


They  will 
Both  Interest  You 


Tl 


P 


Seoidl  for 


t 


ElfEfYlffiS 


descriptive  flitetratwre 


'|T 


:MrisnrarMi1lTirtt±-$7^ — ■ 


New  York  Office, 
TaylofBuilding, 
30  Cortlandt»St. 


m  BE/WENT,  MILES  &  CO., 

■  L  PHILADELPHIA,  PA. 


MANUFACTURERS    OF 


Chicago  Office, 
1534  Marquette  Bldg 


Metal  IVorking  Machine  Tools, 

%]£t  \  For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 
Boiler  Shops,   Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 

Steam  and  Hydraulic 

RIVETING  MACHINES. 


LOCOMOTIVE    ENGINEERING. 
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/ooke  Locomotive  and  Machine  Company, 


PATERSON, 

N.j. 


General  A  pent,  F.  A.  ALLEN,  45  Broadway,  New  York. 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS   OF 

tlcht  Locomotives,  — Steam,  Compressed  Air  and  Electric,  — for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE   LOCOMOTIVES  ALWAYS  KEPT  ON  HAND,  IN  STOCK, 
►repositions,   with   Specifications   and   Photographs,    promptly   furnished   on  bona  fide   inquiry. 


llaavlafai'   iTratJTTT       ^Lorl 


<w» 


the  Lima  Locomotive  and  Machine  Company,  lima,  ohio, 


Manufacturers  and 
Builders  of 


'.I  *«Oa™ 


*yt^£$ 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORB.ESPOWDEWCE      SOLICITED. 


The  Crosby  Steam    Engine 
Indicator  and  Gage  Tester  are 
Checks  on  the  Coal  Pile. 


CROSBY 


SEND 
FOR 
CIRCULARS. 


THERMOSTATIC    WATER-BACK 


•  • 


GAGES 


SINGLE  BELL 
CHIME  WHISTLES 


AND 


JOHNSTONE'S 
BLOW-OFF  VALVES 


Make  a  Perfect  Locomotive  Equipment. 
CROSBY  STEAM  GAGE  AND  VALVE  CO.,    -     BOSTON. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  Company, 

world   Building,   Sew   York. 


Locomotive  Photographs. 

Tk«  l»r|r*»i  e©  !•■  u<  *  -n  •■>u.    Or«  .    •      •       ,.  .     f.  ,«. 

All  ili«  rallrowla  of  tl>*  trvrld,  Arn.n.  »r,,  ri'iitor,,  Krtach,  '■•fa>»t, 
■  UlUn,  0tO»  'U  IaoriMItm,  e«rt  *»rl  lr»int.  Sum.!**.  Din.  i  «U., 
UndIi;    lOln.  z  Otn.,  UccdU,  post  frM.       Ill-i.if  »L*<]  [,rtr«  Jbat  grtiia 

Muplbtttn 

I'm  LoOnMOflTI  UitiOin,  full  of  railway  [>Ulur«c  tn<J  l»f«r> 
BUttm,  MBUlolatf  MpplaBMht  to  lUt  of  |>hobofr*pti*,  d.*]J*4  frM 
tor  *  can  I* 

P.  nOORE,  the  World's  Railroad  Photographer, 
9  South  Place),  PJntbury,  London, 


JT7FTK  screw    being 
*      lubricated    ano 
protected,  the  Jack 
ib  always  ready  fot 
service.  Rait 
road  men  aspreelatfl 
theim  portance  of 
having  Jacks  alwayi 
in  good  working  con- 
dition.    Serious   de- 
lays frequently  oQt  m 
_     ,  in    getting-   common 

Jacks  so  that  thev  can  be  worked  when  suddenly 
required  in  train  service. 

Common  Jacks  are  frequently  destroyed  in  efforts 
to  make  them  work  quickly  after  the  screws  are 
let  with  rust  and  dirt.  This  consideration  alone 
nakes  the  CHAPMAN  JACK  the  moat  economical 
me  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND.  OHIO. 


Spark  Arrester  Plate. 


" 


HENDRIC?K 
OCOMOTIVE  SPARK 
PLATE 


^ 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 

LINK-BELT 

Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE     HANDLING    OP 

Coal  and  Ashes. 

Monobar 
Coal   Conveyors 


"<5 

Ns?3  etc.,  etc 

LINK-BELT  ENGINEERING  COIWPY., 

Nicetown,  Philadelphia. 


49  Dey  St.,  New  York. 
(CHICAGO,  LIVK-BELT    MACHINERY  COMPANY.! 
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&&  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY  OF  SERVICE. 

THOMAS     RROSSER    &    SON.      15    Gold   Street.    New  *York 

OLD    COLONY   BUILDING,    CHICAGO. 


SCHENECTADY    LOCOMOTIVE   WORKS, 


SCHENECTADY, 

NEW  YORK. 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  J5  to  30  per  cent. 


DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 

WM.  D.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and  General  Manager. 

A.  P.  STRONG,  Secretary. 

A.  M.  WHITE,  Superintendent. 

J.  E.  SAGUE,  Mechanical  Engineer. 


Rogers  Locomotive  Company 


OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PI.,  New  York. 


MANUFACTURERS   OF 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superintendent. 


Dickson  Mfg.  Co, 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 


SPECIFICATIONS  ON  APPLICATION. 


C.  H.  /HINDI  K,  President. 
DECOURCY  MAY,  General  Manager. 


L.  F.  BOWER,  Secretary  and  Treasurer. 
JOHN  D.  CAMPBELL,  Manager. 


The  Glenn  Valve. 


Glenn's  Patent  Balanced 
Three  and  Four-Way  Valves. 


Glenn's  Patent  Stop 
or  Throttle  Valves. 


QUICK  ACTING       DURABLE.      SIMPLE  CONSTRUCTION.      ADAPTED  TO 
ALL  PRESSURES.     FOR  LOCOMOTIVES,  ROLLING  MILLS,  LTC. 

ADDRESS  FOR   PARTICULARS, 

Glenn  Valve  Manufactory,  92  %£2tfg+ 


BINDERS 

Best  made.     Holds 
a  year's  numbers. 


Stamped  in 
gold  on  cover 
like  this. 

$1.00  Post  paid. 


PC0M0T1YE 


&Pw$0{ 


Railway  Motive  Power 
«*nd  Rolling  Stock- 


Locomotives    Equipped 
with 

Detroit 
Sight  Feed 
Lubricators 

Make  the  Best  Records 
and  show  Least  Expense 

for  Maintenance  and 

Repairs. 

Catalogue  sent  on  application 

Detroit  Lubricator  Co.,  Detroit,  Mich. 


WE 

MAKE 


STAYB0LT  TAPS 


THAT 

DO 

GOOD   WORK. 


Morse  Twist  Drill  &  Machine  Co. 

New  Bedford,  Mass.,  U.  S.  A. 


ESTABLISHED 
1831. 


LOCOMOTIVE    ENGINEERING. 

BALDWIN  LOCOMOTIVE  WORKS. 


nr, 


ANNUAL  CAPACITY. 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantatior 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  variety  of  Rcrvlce,  and  built  accurately  to  gaugee  and  teaa- 

Iilates  after  hUhhIhpI   dr-nlgim  or  t*i  railroad   <-ornpanl<*ri'  drawing*. 
i k>  parte  of  'I Hi' T«  u t  engines  of  same  cla&tt  perfectly  Interchangeable. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors, 

BURNHAM.  WILLIAMS  &  CO.,  Philadelphia,  Ra.,  U.  S.  A. 

Established  J  865. 


Richmond  Locomotive 


AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


F.  II.  Stevens,  l'reo. 
K.  J.  Gkoi-s,  Vice  Pies, 


M.  L.  Hinman,  Treas. 

T.  M.  He<juembouro,  Sec'y. 


Brooks  Locomotive  Works,  Dunkirk,  n.y. 

David  Russell,  Supt.       BUILDERS    OF    LOCOMOTIVE    EN- 
H.  Tandy,  Ass't  Supt.  GLNES  FOR  ANY  REQUIRED 

SERVICE 
from  our  own  designs  or  those  of  purchasers. 
Perfect  interchangeability,  and  all  work  fully  guaranteed. 

Compound 

Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


Pittsburgh  Locomotive 

Manufacturers  of      ^"QjA^g  PITTSBURGH,  PA. 

Locomotives  adapted   to   every  variety  of 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 


WILSON  MILLER.  President. 


D.  A.  WIGHTMAN.  Gen'l  Mgr. 


736 


LOCOMOTIVE    ENGINEERING. 


•  •  o  «^- 


-•    UNITED  STATES  METALLIC  PACKING  CO. 


9 

5 


O 

-i 
u 

2 


s 
I 


SAND 


IS  INVALUABLE  IN 
EMERGENCIES 

if  it's  in  the  right  place.    That's  just  where  the    m 


DEAN  PNEUMATIC 
SANDER 

puts  it.  Can't  fail  to  work  because  of  ob- 
structions— blows  them  out,  no  matter  how 
large.  Easily  applied  to  any  sand  box  with- 
out cutting.  Is  simple,  cheap  and  can  use 
poorer  sand  than  any  other. 


WE 
MAKE 


U.  S.  METALLIC  PACKING 

For  PISTONS,  VALVt  SUMS  and  AIR  PIMPS, 

GOLMAR  PNEUMATIC  BELL  RINGER, 
CHOUTEAU  PNEUMATIC  HAMMERS. 


C/l 

2 


o 

© 


•  • 


United   States   Metallic   Packing   Company, 

427  North  Thirteenth  Street,  PHILADELPHIA,   PA. 
•    UNITED  STATfS  METALLIC  PACKING  CO.   • 


•  •rr  « 


(Pi ' 


"Plane  Truths" 

for  plane  people 

One  proof  of  Whitney  superior- 
ity lies  in  the  fact  that  the  :-:-: 
world's  famous  shops  use  these 
tools  almost  exclusively. 

Some  of  the  many  superior 
points  are  herewith  presented 
for  your  intelligent  and  careful 
investigation. 


Tables  perfectly  rigid  and 
true  at  all  heights.  The  tables 
of  a  P-4  Planer  are  the  top  sur- 
face of  a  wedge,  nothing  ad- 
justable could  be  more  solid. 

Cutter-head  bearings  self- 
oiling  — ■  fill  up  the  reservior 
occasionally  with  good  oil  and 
P-4  bearings  will  run  cool. 


Cutter  head  bearing  of  ample 
size,  accurately  fitted.  Those 
on  P-4  Planer  are  JO  in.  long  x 
2  in.  diam.  Genuine  Babbitt 
boxes,  bored  and  hand  scraped. 

Pressure  Bars  to  hold  work 
firmly  at  a  line  close  to  cut  is 
a  special  feature  of  these  P-4 
Planers. 


It  will  afford  us  much  pleas- 
ure to  answer  you  more  fully, 
and  to  refer  you  to  well-known 
houses  (who  know  a  "good 
thing"  when  the  cover  is  off,) 
if  given  the  opportunity. 

Baxter  D.  Whitney, 

Winchendon,  Mass. 

Builder  of  P-4  Planers  and 
other  good  tools. 
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Engine    With    Double   Stack- London 
&  Northwestern  Railway. 

Our  illustration  ol  the  machine  with 
the  double  stack  shows  a  \-  \  _< (  engine, 
<m  which  experiments  arc  at  present  being 
made  to  determine  what  advantages  there 
arc  in  the  double  opening  over  tin-  singli 
In  outward  appearance  the  stack  looks 
like  an  ordinary  straight  stack  flattened  tl 
the  sides,  but  constructed  so  as  to  have 


Duke,"  the  latest  type  ol  locomotive  limit 
jMi  rue.     For  tlie  cut  .'iii.i  part  icul; 
this  no\ el  111  mt  end  practice,  "  1    are  in 
debted  i"  "The   Locomotive  Magazine," 
Londi  ai 


One  Method  of  Handling  Flues. 

The    tank    shop    ol    the    Chicago    & 
Northwestern  shops  at  Chicago  lea 


No.  10 

and  one  remarkable  for  il 

in   line    work,   is   tin  k    for 

holding   flui  -    From   the  tune  they  leave  an 

engine   until    returned   to   it.    This 

lank  iron  hast,  circu- 

lai  in  i' Tm,  through  which  passes  a  shaft 

•  ai  a  step  let  into  the  ilia  ring,  the 

1   the   shaft   being  carried  in  a  box 

secured  to  the   roof  truss.     Thiee  radial 

partitions    are    secured    to    the    base    and 


ENGINE   WITH    DOUBLE    STACK    -LONDON   &    NORTHWESTERN   RAILWAY. 


twn  openings  for  the  exhaust,  one  of  each 
passing  into  each  opening  in  the  stack. 

The  smoke-box  is  divided  into  two 
separate  chambers  by  means  of  a  hori- 
zontal plate.  One  of  the  stacks  passes 
down  through  the  partition  into  the  bot- 
tom chamber,  causing  the  exhaust  to  in- 
duce a  draft  through  the  lower  tubes;  the 
exhaust  through  the  other  stack  making  a 
pull  through  the  upper  tubes.  A  device 
similar  to  this  has  been  fitted  to  the  "Iron 


able   impression   on   the   mind   0 
observer   for   its   clean   and   generally   well 
kept   look,   and  the   system    of  taking  care 
of   the    tine    work    in    particular.     All    the 
line  tools,  the  welder,  the  swager  and  the 
tester  are  massed  in  one  end  of  the  -hop. 
in    the    way    of    nothing    and    1 
their  way.  a  situation  rather  the  exception 
than    otherwise,    and    invariably    noticed 
when   encountered. 
An  accessorj  '"'"  keeping  the  floor  spac  - 


shaft  and  form  a  pocket  in  which  t- 
the  lines,  which  are  better  in  such  a  place 
than   on  the   floor,   especially   in   confined 
situatii 


@     i     i 


The  Santa  Fe  Railroad  have  just  coni- 
plet  d  their  new  car  shi  ps  at  Topeka.  Kan. 
These  are  said  to  be  thoroughly  modern 
in  i  very  respect.  The  cost  is  estimated 
at  :?<  0.000. 
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Twelve-Wheeler  for  Buffalo,  Roches- 
ter &  Pittsburg   Ry. 

The  Brooks  Locomotive  Works  '  .l\  e 
recently  turned  out  some  heavy  pov. 
the  above  road,  and,  as  shown  by  our  en 
graving,  an  engine  that  has'  grown  u 
popularity  among  operating  officers  on 
hilly  roads.  Careful  attention  to  all  de- 
tails likely  to  enhance  the  efficiency  of 
these  engines  as  factors  in  freight  trans- 
portation, is  plainly  evident  in  a  study  of 
the  proportions.  Prominent  among  these 
is  the  boiler  with  its  liberal  heating  sur- 
face, giving  assurance  that  the  rated  boiler 
pressure  can  be  depended  on  to  furnish  a 
starting  power  of  30.000  pounds  at  the 
rail.  The  engines  were  built  in  accord- 
ance with  the  following  specifications: 

Type  of  engine — Twelve-wheeled. 


box,  length — 113  inches. 

Firebox,  width — 37<\s  inches. 

Firebox,  depth — yy  inches,  front;  74 
es,  back. 

Tubes,  number — 324;  diameter,2  inches; 
No.  11,  B.  W.  G. 

Heating  surface,  tubes — 2,106  square 
feet. 

Heating  surface,  firebox — 225  square 
feet. 

Heating  surface,  total — 2,331  square 
feet. 

Grate  surface — 30.4  square  feet. 

Weight,  in  working  order — 172,000 
pounds. 

Tender  wheels,  number — Eight;  diam- 
eter. 33  inches. 

Tender  wheels,  make — Krupp  No.  4. 
O.  H.  steel  tired. 


The   Holman   Engines  and  the   South 
Jersey  Railroad. 

The  "true  inwardness"  of  some  of  the 
stock  selling  schemes  of  doubtful  devices 
is  often  amusing,  especially  if  you  haven't 
bought  any  of  the  stock  yourself;  if  you 
have,  you  are  more  apt  to  be  mad  than 
to  be  amused. 

It  will  be  remembered  that  the  adver- 
tisements for  stock  selling  announced  that 
two  engines  had  been  ordered  by  the 
South  Jersey  Railroad  and  been  endorsed 
by  Mr.  C.  A.  Beach,  the  general  super- 
intendent, his  letter  being  used  in  the 
advertisement  as  evidence  that  the  en- 
gines were  approved  by  practical  railroad 
men,  even  if  "Locomotive  Engineering" 
and  other  papers  had  shown  the  fallacy 
of  their  principle  and  design. 


TWELVE-WHEELER    FOR    BUFFALO,    ROCHESTER   &    PITTSBURG    RAILWAY. 


Fuel — Bituminous  coal. 

Cylinders — 21  inches  diameter,  26  inches 
stroke. 

Slide  valves — Richardson. 

Driving  wheels,  diameter  over  tire — 55 
inches. 

Driving-wheel  tires — Midvale,  O.  H. 
steel. 

Driving-wheel  centers — Cast  iron. 

Engine  truck  wheels — Krupp  No.  3. 
O.  H.  steel  tired. 

Engine  truck  wheels,  diameter — 28 
inches. 

Boiler,  type  and  material — Belpaire, 
Carnegie  steel. 

Boiler,  diameter  outside  of  small  ring — 
68  inches. 

Boiler  pressure — 180  pounds. 

Boiler  covering— H.  W.  Johns  sec- 
tional asbestos. 

Firebox,  above  frames,  material — Car- 
negie steel. 


Tender,  capacity  for  water — 4,500  gal- 
lons. 

Tender,  capacity  for  coal — Eight  tons. 

Metallic  packing  throughout. 

Bearings — Phosphor  bronze. 

Brakes — New  York,  No.  9  G. 

Safety  valves — Kunkle's  3j4-inch. 

Lubricators — No.  9  Nathan. 

Injectors — No.  10  Monitor,  1888. 

Gages — Ashcroft. 

Trojan  couplers  front  and  back;  steel 
smoke-box,  front  and  door;  Leach's  sand 
blast;  brick  arch  supported  on  water 
tubes;  double  riveted  mud  ring. 


On  the  Grampian  Hills,  the  same  where 
"Norval's"  paternal  ancestor  fed  his 
flocks,  it  is  said  the  violence  of  the  wind 
is  so  severe  that  it  has  been  known  to 
bring  to  a  full  stop  trains  running  north 
from  Perth. 


It  now  appears  that  the  South  Jersey 
Railroad  did  not  order  the  engines  and 
did  not  pay  for  them,  Mr.  Holman  paying 
for  them  himself,  in  advance,  having  ob- 
tained permission,  presumably  from  Mr. 
Beach,  to  use  the  name  of  the  South  Jer- 
sey road  to  have  it  appear  that  they  had 
been  adopted  by  an  operative  railroad. 

This  may  be  business  from  a  stock- 
selling  point  of  view,  but  it  will  hardly  be 
endorsed  by  railroad  men  generally. 


At  the  Schenectady  Locomotive  Works 
they  run  their  milling  cutters  over  six 
lineal  inches  of  surface  per  minute,  with 
a  periphery  speed  at  cutting  edge  that 
comes  within  the  fatigue  limit,  but  this 
is  for  finishing  cut  only.  For  roughing 
they  send  the  cutter  over  about  one-half 
the  surface  in  the  same  time. 
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Oreat    Western     Railway    Ten-Wheel 
Freight   Engine. 

Our  half-tone  of  the  English  ten- 
wheeler  represents  a  type  of  powei  used 
on  the  Great  Western  in  "goods"  traffic, 
and  will  attract  and  interest  the  followers 
of  locomotive  development  mainly  because 
of  its  severely  neat  plain  appearance  and 
close  adherence  to  native  lines,  so  close 
as  to  leave  no  doubt  of  its  paternity. 

The  enginemen  of  America,  we  believi  . 
however,  would  find  a  grievance  in  what 
they  consider  the  comparatively  shelter- 
less cab,  even  if  the  bad  things  that  can 
be  said  for  it,  are  more  than  offset  by  the 
convenience  of  getting  at  the  driving 
and  truck  springs,  in  the  event  of  a  broken 
hanger.  Inside  connected,  and  boxes  out- 
side of  the  wheels  is  a  combination  sel- 
dom seen  on  this  side. 

A  wide  firebox  is  made  possible  by  the 
outside  frames,  with   a  resulting  heating 


Firebox,  length — 77  inches. 

Firebox,  width     03  ini  hi 

Firebox,  hight — 63  inches,  front;  45 
inches,  back. 

1  ubes,  number — 150;  diameter,  2^2 
im  In  - ;  lengl  h,  14  feel  .;,!a  inches. 

Heating  surface,  tube   -1,402.06  square 

feet. 

1  iiing  surface,  firebox — 115.83  square 
feet. 

I'll    heating  surface — 1,517.89   sqi 
feet. 

Area  of  grate — 35  square  feet. 

Water  capacity  of  tender — 2,600  gallon 

\\  heel-base  of  drivers — 14  feet  8  ini  hi 

Wheel-base  of  engine  truck — 5  feel  6 
inches. 

Wheel-base  of  tender — 13  feet. 

Total  wheel-base — 48  feet  qJ4   inches. 

Total  length  over  buffers — 57  feet  10)4 
inches. 

Weight  on  truck — 27,552  pounds. 


A  Grinding  Rig. 

All   kinds   of  dodges   are   practiced   in 

avoid  the  exer- 

111   grinding    heavy   jobs. 

and    dry    pipe    joint        I  em    to    call 

out   the   inventive   faculties,   and    the   man 

iiial  to  the  task  of  getting  the 

wherewith  to  grind 

them,   without   taking   the  energy  out  of 

his  own  vital  forces  is  the  exception  rather 

than  the  rule  in  the  average  shop.     We 

have   noted  several  ingenious  schemes  of 

the  kind   that   have  done  the  work  well 

without  involving  any  serious  expense  in 

the    rig. 

Among  these  is  one  we  saw  at  work  in 
the  Great  Northern  shops  at  St.  Paul. 
The  movement  to  the  dry-pipe,  which 
was  chained  in  vertical  position,  was 
obtained  from  a  No.  3  Wright  steam 
pump,  from  which  the  pump  valves 
had     been     removed,     and     which     was 


GREAT    WESTERN    RAILWAY.    TEN-WHEEL    FREIGHT    ENGINE. 


surface  not  to  be  obtained  with  the  inside 
frames,  and  heating  surface  at  that  end 
is  where  it  is  needed.  The  dimensions  of 
steam  ports  will  be  seen  to  be  a  wide  de- 
parture from  American  practice,  which, 
for  a  20-inch  cylinder,  would  be  at  least 
four  inches  longer  than  given  for  this  en- 
gine. General  dimensions  of  the  engine 
will  be  found  below: 

Type  of  engine — Simple. 

Cylinders,  diameter  and  stroke — 20  x  24 
inches. 

Steam  ports — 14  x  2l/i  inches. 

Exhaust  ports — 14  x  3;^  inches. 

Driving  wheels,  diameter — 54  inches. 

Engine  truck  wheels,  diameter — 32 
inches. 

Boiler,  diameter  at  small  ring — 54  inches. 

Boiler  pressure — 165  pounds. 


Weight   on   drivers — 105,728   pounds. 

Total  weight  of  engine  and  tender — 
20S.320  pounds. 

Hight  from  rail  to  center  of  boiler — 7 
feet  8-)4  inches. 

This  engine  will  exert  a  draw-bar  pull 
of  23,700  pounds  under  almost  any  con- 
dition of  the  rail,  with  her  ratio  of  ad- 
hesion to  traction  power  of  nearly  4.5,  a 
proportion  that  will  guarantee  immunity 
from  slipping  in  all  cases  likely  to  be  met 
with. 


Hammered  scrap  is  the  practice  for  all 
heavy  forgings  at  the  Northwestern 
shops,  Chicago.  The  cut  off  e  ids  from 
the  car  axle  forgings  are  worked  up  into 
driving  axles,  piston  rods,  crank  pin<.  and 
main  and  side  rods. 


used  about  the  shop  to  bore  cylinders  with 
air  as  a  motor.  A  rod  connecting  with 
an  improvised  crank  on  the  fly  wheel  of 
the  pump,  and  extending  to  a  clamp  on 
the  dry-pipe  comprised  about  the  cheap- 
est arrangement  for  producing  a  vibratory 
action  on  the  job.  that  we  have  seen  used 
in  that  line  of  work. 

©     i     § 

Cast-iron  guides  and  cast-iron  cross- 
heads  are  doing  harmonious  and  satis- 
factory work  on  the  Minneapolis  &  St. 
Louis  Railway.  Narrow  transverse  strips 
of  soft  metal  are  let  into  the  wearing  face 
of  the  crosshead  to  the  number  of  four 
or  five.  Master  Mechanic  Tonge  says  he 
gets  150.000  miles  of  service  to  the  32d 
inch  of  wear,  which  makes  it  unnecessary 
to  touch  these  parts  between  shoppings  of 
the  engines. 
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The  Highest  Adhesive  Railroad   in 
Europe. 

i:y   SIMON    LIN  I"  N 

The  Davos  I  .andquarl    I  hu  i     Railro 
i,  the  highesl  adhi  sia  i   lim   in  E  ui  opi      [( 

is    not    a    '.  -'i )    extensivi     I i      fai    a 

length  goes,  being  onlj  61  t  miles  all  in 
all.  and   in  the   United   States   manj    ad 
in    11     railroads    ha\  e    been    consti  ucted 
at  a  mui  h  greater  altitude;  but,  -nil.  a    il 
1    the  largest  thing  of  its  kind  in  Europe, 

the  readers  ol     I  tiv    I  ngineering" 

might  care  to  know  something  about  it. 

The  line  runs  through  .1  verj  mountain 
ous  pari  ol   Ea  tet  n  Svt  il  et  land,  and  is  ol 

11.11  row  i  1  meter)  gage.     It  joins  the  

tinental  tandat  d  gage  s>  stem  w  ith  I  >a 
\..s.  a  small,  but  celebrated  health  resort 
1.11  lung  patients,  thai  lie-  at  an  altitude  ol 

loo  ft  el  .'I.. .',  1   ih.    sea  level. 

lln  line  1  ingli  track,  ami  is  laid  out 
with  rails  wi     ■'■  0.4  pounds  per  yard. 

The  sleeper?  an    ol  w I.  1  m  tin-  Land 

quart-  Da\  OS  'In  ision,  1' he   I. ami 

quart-Thusis  being  iron,  and  in  the  future 
all  relaying  will  be  done  with  metal  tics. 

The   road   is   very    picturesque,   ami    in 
many  places  grand  scenerj    is  i"  I"'  met 
with.     There  are.  however,  no   greal   en 
gineering  difficulties  p.  be  encountered, 
except,  perhaps,   in   tin-  tin   miles   b 
Davos,  where  there  are  three  tunnels,  the 
longest  being  274  yards  in  length,  a  spiral 
line.     Also,   there  is   nut   much   bridging 
work,  the  "iil\  large  structure  being  near 
Klosters.     At    Klosters,   the     ig     tg   part 
of  the  line  begins,  and  the  steep. ■-!   grad 
ients   are   encountered.     The    entire   rise 
in  the  34  miles  between   Davis  and   Land 

quart  is  3,613  feet. 

Although  the  trains  are  rather  light, 
still,  owing  to  the  steep  grades,  heavj 
engines  are  in  requisition  (of  course, 
heavy  for  the  gage).  These  are  of  three 
classes.  The  first  is  composed  of  light 
Mogul  tank  locomotives,  with  three 
coupled  wheels,  and  one  pair  of  simple 
cylinders,  weighing  31.7  tons.  These  lo- 
comotives are.  however,  t . ■■  >  light  for  the 
heaviest  grades,  and  work  the  Landquart- 
Thusis  section,  which  is  mure  on  the 
level. 

The  second  class  is  composed  of  two 
eight-wheeled  tank  compounds  of  44.5 
tons  weight.  A  fair  idea  of  their  con- 
struction will  be  had  from  the  accom- 
panying i'h'  .P  igraph 

The  link  in. 'lien  1-  all  on  the  outside, 
01:  account  ol  the  narrowness  of  the 
frame;  thus,  all  working  parts  are  easj  of 
access,  but  the  effect  is.  to  the  eye.  very 
much  that  of  a  locomotive  turned  inside 
out.  However,  this  is  no  great  draw- 
back, especially  as  there  1-  very  little  dirt 
and  dust  on  the  line. 

The  low-pressure  cylinders  are  forward. 
and,  together  with  the  four  forward 
coupled  wheels,  are  on  a  revolving 
frame,  the  steamways  being  socketed  to 
gether  and  turning  pivotwise,  thus  dimin- 
ishing the  rigid  wheel  base,  and  thereby 
facilitating  the  taking  ol  curves.  However. 


11 1  mbl 

team  1  011111  1  tii  m  Ii  al 

..i.i.i        in,. 

328 

t  top  ol    '  rail,   1  2.31 

111.     in    wo 

ing  ..id.  1    11        tons 

I  -I  1         ■ 

Rigid  wheel  1 

(  \  liiiii.  1  1  impound, 

1  j  linders,  dm;.. 

High  pn  ....*... 

1         pi 1.62  fi 

Cj  lindei    stroke  21.02 

Slide  valve,  1 1,  using,  r's  s 

I  "  1    wheel     eight. 

Driving     w In  els,     diameter 

..in  ;ide  tire;      

Boiler: 

Fuel,  briquetti 

\\  orl  ing  pi  essure  ■    14   ! 

1  Lai,  11  mi 
Material  of  firebo>  .    opp 

'll.11  kne   ■  -  'i  plal  es u    g 

Numb  ubes [39 

auti  .111.it  ii    \  :-  nun 
Frame,  1  ml 

Tank,    watt  r  capacity .i  4      t' 

Tank.  ,  , ,  ,1  ,  jp, icily. 1    ton 

1  )i  the  third  class  there  are  at  present 

also  two  engines,  in  all  essentials  identical 

with   the  above  described,  the  difference 

lying   in  the  addition   oi   a   trailing   wheel 

the  cab  1  to  steady  the  engine,  type 

II  having    a    tendency     to    wabble  I.    and 
light    divergence  in   the   disposition  and 

systems    of    safety    valve,    -team    domi 
etc. 

These  engine-  work  verj   satisfactorily, 

having  to  haul  four  trains  each  way  per 
day,  of  an  average  weight  ol  70  tons.  The 
maximum  speed  1-  .'7  mile-  an  hour,  the 
mean  being   [6  miles. 

The  rolling  stock  consists  ..1  pa--,  ngi  1 
two  .1  \le  car-,  al' to  S  ton-,  and  light  g,  "  "1- 
cars  of  10  toils  capacity.  All  are  provided 
with  automatic  vacuum,  a-  well  as  pow- 
erful hand  brake-;  tin  gassenger  cars  are 
-team  heated.  The  couplers  are  of  the 
oidinarj   Continental  -crew  type,  tw 

ing  affixed  ti  1  each  bumper  beam  ;  bi 
these  are  placed  -ingle  bumper-  with  cm 
\c\  surfaces 

As  there  is  a  good  deal  of  -now  on  the 
line  in  winter,  the  locomotives  are  all  pr.  > 
vided  with  -mall  snow  ploughs.  A  larger 
snow  plough  1-  used  when  the  -now  1- 
very  heavy.  The  line  is  plentifully  bal- 
asted  throughout,  hard  limestone  being 
the  material  used 

The    engineer-    receive    from    3.000    to 
3.600  francs   I  or  $600  to  $700)   a  year,  the 
firemen  from  2.000  to  2.700  francs 
to  $540) — a   very   poor   salary,   judged   by 
American   standards. 

The  accompanying  photographs,  taken 
for  this  article,  will  give  some  idea  of  the 
outward  appearance  of  the  rolling  stock 
and  country  the  railroad  passes  through. 

Davos-Platz,  Switzerland. 


An  Efficient  Blacksmith  Shop  Tool. 

,  into  inn 

St.   I'. ml.  v 

with  which  to  handle  the 

that  any  ne 
of  it   in   detail    1 
fly- 
prime 

II  over  an 

on  the 

hani- 
und  in  any 

-hop    and  one   hard:  1    in  a   rail- 

road   repair    -hop.    but    tl 
they    a 

achine 

working  hour  in  the 

Ann  a   the 

the  machine,  can  be  menl 

bar-,    rad  .lid    pate: 

for   I,  work.     All   work  on   car 

draft    i  ad    brake   appli: 

, 

fish   plat.-.      In   the   case   of  the  lap 

pound  with  75-pound  rails, 

doe-  the  job  with  most  beautiful  accuracy. 

the  kind,  it-  worth  is 

measured   by  the   brain-   put   into   the  <le- 

g      jij 

New  Soutn  Wales  Exhaust  Pipe. 
The  curious  form  of  exhaust  pipe  here 

■i  wa-  invented  by  Messrs.  Stewart 
and  Buckley,  two  railroad  men  residing 
at    Penrith.   X.    S.   W. 


NEW    SOUTH    WALKS    EXHAUST   PIPE. 

The  inventors  claim  that  an  improved 
smokebox  vacuum  results  from  the  use 
of  the  pipe, and  that  a  larger  nozzle  can  be 
used  which  reduces  the  consumption  of  fuel. 

I       4-       I 

The  making  up  of  freight  trains  on  the 
tonnagi         sis  is  1  -   the  liveliest  at- 

tention from  motive  power  and  trans- 
tion  officials  all  over  the  country. 
Our  tractive-power  and  also  train-: 
ance  computers  are  in  great  demand  for 
this  work,  and  their  sale  furnishes  some- 
thing of  an  index  to  the  extent  of  the  in- 
tere-t  in  the  important  matter  of  placing 
tons  behind  an  engine. 
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Charleston  &  Western   Carolina  Ten- 
Wheeler. 

The  ten-wheel  freight  engine  shown  in 
the  accompanying  engraving  was  built  at 
the  Richmond  Locomotive  and  Machine 
Works  for  the  Charleston  &  Western 
Carolina  Railway,  for  use  in  heavy  freight 
service.  This  engine  was  built  for  loads, 
as  is  plain  from  the  boiler  pressure  and 
size  of  wheels  and  cylinders.  Ideas  of  to- 
day in  locomotive  design  are  apparent  to 
the  observer  of  the  picture,  making  it  un- 
necessary to  particularize,  other  than  to 
give  a  general  description  of  the  engine, 
which  is  as  follows: 

Cylinders — 18  x  24  inches. 

Driving  wheels,  diameter — 56  inches. 

Driving  axle  journals — 7}^  x  8],^  inches. 


noting,  as  it  shows  that  the  old  rhemat- 
icky  locomotive,  which  has  been  hustled 
to  the  scrap  heap  a  hundred  times — on 
paper — can  get  a  hump  on  even  now,  if 
necessary. 

Word  was  sent  for  the  numbei  929  of 
the  New  York  division  (Pennsylvania 
Railroad),  and  it  was  sent  to  Burlington, 
no  one  knew  what  for.  The  929  is  a 
17  x  24-inch  engine  with  5-foot  drivers 
and  carries   130  pounds  of  steam. 

Arriving  at  Burlington  she  was  coupled 
on  to  the  dynamometer  car  and  two  others, 
nuking  a  three-car  train.  Then  the  929 
waltzed  them  to  Mount  Holly,  a  distance 
of  7  miles,  and  made  16  stops,  in  18  min- 
utes, a  performance  that  would  do  credit 
to  anything  on  wheels,  and  which  is  pretty 


trie  motor  will  be  largely  used  for  this 
class  of  service,  it  is  very  interesting  to 
know  that  the  aged  and  decrepit  locomo- 
tive can  still  "do  her  turn"  when  it  comes 
to  list  suburban  work. 

The  braking  in  a  run  of  this  kind 
would  be  a  revelation  to  those  engineers 
who  "feel"  their  way  into  a  station  for 
the  last  half  mile  and  who  make  two  or 
three  applications  to  each  stop. 


It  was  on  the  tenth  day  of  February, 
1852,  that  the  construction  train  of  the 
Lake  Shore  &  Michigan  Southern  laid 
the  last  rail  necessary  to  an  entry  into 
Chicago.  The  first  train  in — the  con- 
struction train — was  pulled  by  a  little  7^2- 


CHARLESTON    &    WESTERN    CAROLINA    TEN-WHEELER. 


Boiler,  diameter  at  small  ring — 56 
inches. 

Boiler  pressure — 180  pounds. 

Firebox,  length — 96  inches. 

Firebox,  width — 34  inches. 

Tubes, number — 215;  diameter,  2  inches; 
length,  12  feet  11  inches. 

Heating  surface  of  tubes— 1,456  square 
feet. 

Heating  surface  of  firebox — 163  square 
feet. 

Total  heating  surface — 1,619  square 
feet. 

Capacity  of  tank— 3.500  gallons. 

ft    s    s 

The  Locomotive  Gets  There  at  Mount 
Holly. 

The  equipment  of  the  Mount  Holly  road 
with  electricity  has  been  watched  with 
considerable  interest  and  a  quiet  little  un- 
official test  made  there  last  month  is  worth 


good  work  for  a  type  of  machine  with  one 
wheel  in  the  grave  and  the  other  a  close 
second. 

The  next  entry  was  one  of  the  motor 
cars,  a  full  length  passenger  car  with  a 
100  horse-power  motor  on  each  truck, 
and  which  sometimes  hauls  two  other  cars 
for  company.  This  time,  however,  she 
went  it  alone  and  although  she  tried  her 
level  best  the  referee  announced  21  min- 
utes as  the  time. 

Those  who  know  the  road  say  that  the 
two  engines  which  formerly  run  it  burned 
about  5.000  pounds  of  coal  per  day,  while 
the  power  plant  burns  from  6,000  to  7,000 
pounds  at  present.  The  force  at  present 
employed  is  also  in  excess  of  that  in  ser- 
vice on  the  two  trains  previously  run,  al- 
though the  lower  wage  rate  probably 
makes  these  expenses  about  alike. 

While  there  is  little  doubt  that  the  elec- 


ton  engine,  the  Gipsey,  Fred.  Avery, 
engineer,  and  Charley  Metcalf,  fireman. 
The  engineer  has  been  out  of  this  vale  of 
sorrow  many  years,  but  the  fireman  of 
that  engine  is  as  young  as  anybody  to- 
day, after  his  experience  of  45  years  in 
railroad  service.  Still  in  the  harness,  on 
the  Northern  Pacific,  he  proposes  to  make 
a  record  as  an  old  timer  himself. 

ft  ft  ft 

Superintendent   of   Motive  Power   Mc- 

Naughton,  of  the  Wisconsin  Central,  has 
recently  thrown  a  boiler  and  a  25  horse- 
power engine  that  drove  his  boiler-shop 
tools,  into  retirement  to  make  way  for  a 
rope  drive,  at  a  cost  that,  we  think,  could 
be  easily  covered  by  the  second-hand 
value  of  the  removed  steam  plant,  not  to 
mention  the  increased  revenue  due  to 
saving  the  cost  of  attendance.  These  are 
the  kind  of  economies  that  count. 
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Losing  Time  at  Stations. 

The  question  of  fast  train  service  on 
any  railroad  lias  one  phase  which  does 
not  seem  to  be  carefully  considered  in  all 
cases.  It  is  too  often  the  case  that  after 
securing  a  powerful  engine  and  limiting 
the  number  of  cars,  the  time  scheduled  is 
shortened  and  things  hum — between  sta- 
tions. 

The  engine  makes  splendid  time  while 
running,  but  still  the  new  schedule  is 
hardly  made  in  any  case.  Why?  Be- 
cause in  too  many  cases  the  time  that  is 
saved  by  fast  running  is  lost  by  unneces- 
sary delays  at  stations.  There  are  com- 
paratively few  roads  where  time  is  not  lost 
in  this  way,  and  if  care  is  taken  it  is  easier 
and  cheaper  to  save  time  at  stations  than 
by  fast  running. 

Time    is    easily    lost   at    stations,    more 


for   such    excessive    high    speed    be' 
stations,   which   is   expensive   from   every 
point  of  view,  from  coal  consumption  to 
engine  repairs. 

g  $  $ 

Georgia  &  Alabama  Eight-Wheeler. 

A  passenger  engine  combining  in  its 
make-up  many  of  the  best  points  of  the 
standard  American  locomotive,  is  shown 
in  our  half-tone  of  the  engine  built  for 
the  Georgia  &  Alabama  Railway  by  the 
Richmond  Locomotive  and  Machine 
Works.  The  features  that  stand  promi- 
nently out  and  assert  themselves  in  every 
line,  are  the  familiar  ones  of  the  type  we 
have  so  long  known  as  making  an  effi- 
cient, all-around  machine  for  general 
railroad  work.      The    accompanying    fig- 


Weight  on  drivers — 68,500  pounds. 
Weight     in     working      order — 106,700 
pounds. 

Capacity  of  tank— 4,000  gallons. 


■ 
••• 


Another  idol  has  been  hit  between  the 
eyes,  and  hasn't  recovered  its  breath 
enough  to  say  a  word  of  protest.  All  the 
nonsense  which  has  been  written  about 
water-tube  boilers  being  safer  under  high 
pressure  than  the  fire-tube  type,  was 
snowed  under  recently  by  an  able  article 
in  "The  Locomotive,"  an  excellentauthor- 
ity  on  boilers,  showing  conclusively  that 
the  safety  of  a  boiler  depends  on  its  ma- 
terial, its  construction  and  its  care,  rather 
than  the  type  of  boiler.  This  conclusion 
is  the  result  of  years  of  experience  in  in- 


GEORGIA   &   ALABAMA    EIGHT-WHEELER. 


easily  than  is  realized,  and  the  old  joke 
about  the  conductor  having  a  game  of 
euchre  with  the  station  agent  during  the 
stop  is  simply  but  a  little  exaggeration  of 
facts  in  many  cases. 

It  is  the  speed  in  miles  per  hour,  in- 
cluding stops  that  counts  in  getting  over 
the  road,  and  the  "magnificent  bursts  of 
speed  of  84.7  miles  per  hour,"  etc.,  do  not 
count  when  a  five  minute  stop  is  made 
where  a  minute  or  less  would  be  suffi- 
cient. 

There  are  local  trains  being  run  in 
some  parts  of  the  country  where  five 
and  six  car  trains  average  only  30  seconds 
to  a  stop — actual  time  of  standing  still. 

The  passengers  soon  get  accustomed  to 
it  and  appreciate  the  saving  in  time  to 
them,  realizing  that  while  the  three  min- 
ute stop  gives  more  time  for  chatting  on 
the  train,  the  shorter  stop  aids  them  ma- 
terially in  getting  Jiome  more  quickly. 
If  this  feature  was  looked  after  more 
closely  there   would   not  be   the   demand 


ures  fairly  describe  the  engine's  dimen- 
sions: 

Cylinders — 18  x  24  inches. 

Driving  wheels,  diameter — 62  inches. 

Driving  axle  journals — 8x9  inches. 

Engine  truck  wheels,  diameter — 30 
inches. 

Boiler,  diameter  at  smoke-box  end — 56 
inches. 

Boiler  pressure — 160  pounds. 

Firebox,  length — 78  inches. 

Firebox,  width — 3414   inches. 

Tubes,  number — 240;  diameter, 2  inches; 
length,  10  feet  11  11-16  inches. 

Heating  surface  of  tubes — 1,385.2  square 
feet. 

Heating  surface  of  firebox — 151.6 
square  feet. 

Total  heating  surface — 1,536.8  square 
feet. 

Driving-wheel  base— g  feet  1  inch. 

Wheel-base  of  engine — 23  feet  5  inches. 

Total  wheel-base  of  engine  and  tender — 
46  feet  i?4  inches. 


specting  and  insuring  boilers.  Few  boil- 
ers have  harder  service  under  high  pres- 
sure than  the  boilers  of  locomotives,  and 
yet,  when  they  are  properly  cared  for, 
they  very  seldom  "let  go"  and  raise  Cain 
generally. 


Some  of  our  English  contemporaries 
are  loud  in  the  praise  of  the  Midland 
Company  for  introducing  dining  cars  on 
their  express  trains.  We  have  been  used 
to  this  for  so  long  that  we  almost  forget 
it  is  anything  unusual,  and  it  may  be  well 
to  remind  ourselves  that  we  enjoy  more 
luxuries  than  we  realize. 


Several  firms  report  increased  business, 
among  them  being  Paul  S.  Reeves  &  Co. 
and  the  Chester  Steel  and  Foundry  Co. 
The  M..  K.  &  T.  shops  at  Sedalia,  Mo., 
are  reported  to  have  been  put  on  a  60- 
hour  a  week  schedule. 
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Some  Michigan  Central   Kinks. 

•j 1  exampli 

lathe    work   are    shown    herewith,    i 
sentinj  than  a  mere  dif 

manual  efl  at  re 

suits,  a  poinl  thai   is  1 

due  weight,  since  utility  is  easil 

tii  nee  in  a  great  many  ca 
special  tools.       Tin 
chuck  will  be  rei  1  thing 

tor  work  of  the  ring  order,  and  espi 

The  chuck  consisting  of  four  sections, 
is  held  to  the  face  plate  by  a  bolt  through 
each  piece,  the  latter  being   forced  against 


spanner  »  rench.  The  outer  end  is  thread 
ed  i"  i  e<  •  ive  the  follower  bolt  which  is 
simply  the  correct  size  of  the  round  iron 
In  aded,  anil  threaded  in  the  bolt  ma 
The  bolt  is  \cv  wed  into  the  chuck 
a-  shown  in  the  engi  a  ving,  and  the  undei 
side  of  the  head  i-  then  [and.     It  is  <>ii 

vious    that    tile    Inarm-    of    the    head    thus 

will  he  pi  ai  tii  all)  tun-  w  ith  the 
thread.  A  saving  over  the  turned  I >> ■  1 1 
i-    plain.     No    centering    or    turning    to 

stock. 

These  little  economy    persuaders  weri 
gi  itten   up  by  gi    i  rt  Case,  o 

the    Michigan    Central   shops  at   .lark, on. 
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CHUCK    I  "i:    FOLLOWER    BOLTS. 


varying  from   i   to  5   inches  in  diameter, 
without   any   fitting   to  the   saddle   what 
c\  er. 

®     i     i 

Historical  Chart  Number  Ten. 

This  chart  shows  a  collection  of  Con- 
tinental express  engines  which  are  in- 
teresting in  many  ways.  In  the  upper 
left-hand  corner  is  an  Italian  engine,  the 
\-pa~ia.  with  four  eonpled  drivers  ami 
large  leading  wheels,  but  no  truck.  The 
boiler  is  of  the  Belpaire  type,  the  valve 
motion  outside,  as  in  many  Continental 
engines.  The  dome  and  sandbox  are 
mix  not  designed  for  beauty.  This 
is  rather  a  peculiar  wheelbase  for  an 
express  engine,  from  our  point  ol 
\  tew. 

The  French  engine,  upper  right-hand 
corner,  is  from  the  Eastern  Railway  ol 
France,  and.  with  the  exception  of  the 
double-decked  boiler  looks  thoroughly 
businesslike.  The  location  of  the  cylin 
der  and  the  outside  valve  motion  look 
odd  to  us.  but  appear  to  get  there  never- 
theless. 

The    Belgian    engine,    lower    left-band 


the  inside  of  the  ring  by  means  of  nut 
and  cone  which  are  carried  on  the  stud 
that  is  shown  screwed  into  the  face  plate 
["he  sides  ol  a  ring  will  evidently  be  par- 
allel if  one  faced  side  is  against  the  face 
plate  when  the  opposite  side  is  faced.  The 
chuck  will  drive  a  job  against  the  severest 
trials  of  cut  and  feed,  and  its  field  is  there- 
fore widened  to  a  degree  that  makes  it 
tiou  a  necessity.     There  will  of  course  be 

pinion  ami  mg  mechanics 

as  to  the  relative  value  of  this  device  and 
tbc  heavy  expanding  mandrels  so  long 
before  this  was  heard  ol.  but  this 
tool  is  very  popular  with  those  that  use 
it. 

•  nothi  :    scheme   i  if  the  chuck  kind  is 

that    for    facing    the    inside    of    the    heads 

of  follower  bolts.     It  is  cheaply  made  of 

i '"icd  and  threaded  to   fit  the 

lathe   spindle  and  applied  thereto   with   a 


III 
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EXPANDING     CHOCK. 

Mich.,  who  has  put  in  operation  one  other 
plan  that  will  be  best  appreciated  by  those 
that  have  once  tried  it,  namely,  using  a 
small  shaper  chuck  in  which  to  secure 
work  on  his  drill  press  tables.  They  are 
a  decided  improvement  over  the  clamp 
system  <<i  holding  work,  because  a  job 
is  quickly  adjusted  to  the  drill  or  boring 
bar  center,  and  when  put  there,  slays, 
ci  pii  in-  a  peaceful  contentment  in  the 
operator,  since  he  is  not  troubled  with 
visions  of  a  job  torn  loose  and  swept  from 
the  table  to  the  Hour,  and  a  bent  or  broken 
drill  to  account  for. 

©  $  & 

<  in  the  Northern  Pacific  they  have 
adopted  the  practice  of  placing  asbestos 
fiber  between  the  smoke  arch  and  stack- 
base.  This  permits  of  the  use  of  one 
pattern  of  stack   saddle  on   smoke  aula 
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corner,  is  inside  connected,  and  appears 
to  have  a  combination  of  the  Belpaire 
boiler  and  the  Wooten  firebox,  while  the 
stack  would  answer  very  nicely  for  a 
monument.  The  wheelbase  is  very  simi- 
lar to  some  of  the  "fivers"  in  this  coun- 
try which  have  been  largely  talked  about 
in  the  last  few  years. 

Last,  but  by  no  means  least,  is  the  Ger- 
man engine,  which,  with  the  exception  of 
the  outside  valve  motion  and  the  absence 
of  a  pilot,  would  very  readily  pass  for  a 
modern  American  locomotive  in  wheel- 
base,  counter-balance  and  all.  The  cab 
is  in  marked  distinction  from  most  Eu- 
ropean practice. 

One  noticeable  feature  is  the  presence 
of  the  air-pump,  apparently  the  Westing- 
house,  on  three  of  the  engines,  showing 
that  efficient  braking  is  appreciated 
abroad  as  well  as  at  home. 
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American  Express  Locomotives. 

In  the  course  of  three-quarters  of  a 
century,  a  vast  wilderness  on  the  American 
continent  lias  been  changed  from  gloomy, 
untrodden  forests,  dismal  swamps  and 
pathless  prairies  into  the  abode  of  a  high 
civilization.  Prosperous  States  teeming 
with  populous  towns,  fertile  farms,  bloom- 
ing gardens  and  comfortable  homes  have 
arisen  from  regions  where  formerly  sav- 
age men  and  wild  animals  united  to  main- 
tain sterile  desolation.  The  most  potent 
factor  in  the  beneficent  change  effected 
has  been  the  construction  of  railroads. 

There  are  numerous  navigable  rivers 
and  lakes  furrowing  the  great  continent, 
but  geographically  they  are  far  apart,  and 
there  is  no  means  of  reaching  vast  regions 
except   by   land   transportation. 

Long  before  a  railroad  was  built  any- 
where, American  engineers  and  public 
mcnperceivedthepossibilities  of  the  steam 
engine  as  a  means  of  accelerating  land 
travel,  and  this  century  was  a  very  few 
years-old  when  projects  began  to  be  agi- 
tated in  different  States,  to  construct  rail- 
ways or  tramways,  on  which  the  steam  en- 
gine could  be  employed  as  motive  power. 

More  than  a  century  has  passed  since 
Oliver  Evans,  the  inventor  of  the  high- 
speed, high-pressure  steam  engine,  pre- 
dicted that  his  engine  would  some  day 
enable  passengers  to  leave  Washington 
after  breakfast,  dine  in  Philadelphia  and 
sup  in  New  York.  The  distance  is  229 
miles,  and  it  is  now  traversed  by  numer- 
ous express  trains  on  the  Pennsylvania 
and  Baltimore  &  Ohio  railroads  in  about 
five  hours. 

When  Evans'  prediction  was  made,  it 
took  a  week  to  travel  over  the  atrocious 
roads  that  separated  New  York  from 
Washington,  and  it  seemed  absurd  to  sup- 
pose that  the  journey  could  be  made  in  a 
day;  but  Americans  have  always  been  very 
cordial  in  their  welcome  of  improvements. 
They  have  always  reposed  great  faith  in 
the  men  who  showed  themselves  capable 
of  inventing  or  improving  mechanical  de- 
vices to  lighten  human  toil  or  lessen  ani- 
mal drudgery.  While  the  natural  pessi- 
mist might  say  that  the  promised  me- 
chanical revolution  smacked  of  the  mi- 
raculous or  bordered  upon  the  ridiculous, 
the  mass  of  the  people  were  ardent  be- 
lievers that  Oliver  Evans'  prediction 
would  come  true,  and  their  confidence 
inspired  hope  in  others. 

Before  the  first  decade  of  this  century 
closed  there  were  steamboats  plying  on 
the  Hudson,  and  their  success  brought 
new  confidence  to  those  who  hoped  to 
see  the  empty  inland  regions  supplied 
with  the  means  of  transportation,  that 
would  encourage  settlers  to  establish 
homes  in  the  wilderness  which  consti- 
tuted the  greater  portion  of  the  United 
States  territory.  There  was,  therefore, 
little  proselytying  to  do  in  favor  of  rail- 
road construction. 

When  the  era  of  railroad  construction 
began,  the  aim  at  first  was  to  connect  in- 


dustrial centers,  or  to  connect  inland 
waterways  with  those  of  the  seaboard. 
The  joining  of  the  leading  cities  by  rail 
made  the  most  rapid  progress,  and  this 
had  not  been  done  to  a  great  extent  when 
the  demand  for  high-speed  trains  arose. 

The  average  American  has  always  been 
in  a  hurry.  He  wants  to  do  two  days' 
work  between  each  rising  and  setting  of 
the  sun.  Any  ordeal  that  keeps  him  idle 
or  inert  is  particularly  galling.  No  mat- 
ter what  improvements  in  the  accelera- 
tion of  transportation  might  be  made,  the 
mind  of  the  traveler  anticipates  them. 
The  canal  boat  was  an  improvement  on 
walking,  but  the  passenger  was  watching 
early  and  late,  to  see  that  the  towing  mules 
received  due  inspiration  from  the  driver's 
whip  to  make  the  best  possible  time. 
When  the  steamboat  pushed  canal  travel 
to  the  rear,  the  American  traveler  was 
ready  to  see  his  hogs  thrown  into  the  fur- 
nace if  it  would  add  a  few  revolutions  to 
the  propelling-wheel.  When  railroads 
began  to  make  better  time  than  any 
other  method  of  transportation,  the  busy 
man  soon  got  to  consider  it  intolerable 
that  he  should  be  kept  one  hour  in  a 
train  when  the  run  might  have  been  made 
in  fifty  minutes. 

The  American  locomotive,  which  was 
worked  out  on  native  lines,  and  would 
not  have  been  greatly  retarded  in  develop- 
ment had  no  railways  been  constructed  in 
other  countries,  went  through  a  remark- 
ably brief  period  of  evolution.  Many 
people,  all  over  the  world,  believe  that 
the  locomotive  was  invented  and  perfected 
by  George  Stephenson,  and  that  the  ma- 
chine emerged  from  his  hand  a  perfect 
engine.  That  is  not  true  even  regarding 
Great  Britain.  During  the  first  decade 
after  the  opening  of  the  Liverpool  &  Man- 
chester Railway,  a  host  of  inventors  la- 
bored to  design  a  better  locomotive  than 
Stephenson  had  built,  and  many  curious 
mistakes  were  made. 

A  story  is  told  of  Napier,  a  famous 
Scotch  engineer,  who  had  been  invited 
to  witness  a  test  of  a  locomotive  designed 
by  an  ingenious  individual  shortly  after 
the  "Rocket"  had  won  its  first  triumph. 
The  inventor  wished  to  interest  capitalists 
in  his  engine,  and  tried  to  obtain  Napier's 
endorsement.  He  succeeded  in  bringing 
Napier  into  the  presence  of  the  capitalists, 
but  when  the  attempt  was  made  to  have 
the  engineer  testify  in  favor  of  the  en- 
gine, nothing  was  forthcoming  but  a  suc- 
cession of  protesting  grunts.  Losing 
patience,  the  inventor  exclaimed,  "Well, 
you  must  admit  that  you  saw  the  engine 
running."  "You  may  call  that  running," 
was  the  reply;  "all  I  saw  was  you  fellows 
shovin'  her." 

We  had  the  "shovin'  "  period  in  Amer- 
ica, but  it  did  not  last  long.  Colonel 
Long,  one  of  the  most  eminent  pioneer 
civil  engineers,  designed  a  locomotive  for 
the  Baltimore  &  Ohio  Railroad  when 
competitive  designs  were  still  in  order. 
In   a   speech    made  years   afterwards,   he 


admitted  that  his  locomotive  was  not  a 
success.  "On  the  trial  trip,"  he  remarked, 
"it  took  seven  hours  to  run  four  miles, 
and  we  were  moving  all  the  time." 

This  was  our  early  evolution  period, 
and  it  brought  forth  some  engines  that 
were  fearfully  and  wonderfully  made;  but 
they  served  a  useful  purpose,  since  their 
designs  stood  forth  as  dreadful  examples 
of  what  not  to  do. 

The  first  form  of  successful  locomotive 
consisted  of  a  strong  rectangular  frame 
which  carried  the  boilers  and  cylinders, 
and  had  fittings  to  keep  the  axles  of  two 
pairs  of  wheels  in  a  parallel  position.  Al- 
though a  crude  machine,  weighing  little 
more  than  a  modern  fire-engine,  it  pos- 
sessed all  the  essential  elements  of  a  mod- 
ern locomotive.  It  was  light,  but  the  per- 
manent way  of  our  early  railroads  was 
relatively  lighter.  On  this  account,  the 
first  radical  change  in  the  pioneer  loco- 
motive was  made.  The  purpose  of  the 
improvement  was,  to  distribute  the  weight 
of  the  engine  over  a  longer  base,  which 
was  done  by  carrying  the  front  end  of 
the  locomotive  on  a  four-wheel  truck, 
or  "bogie,"  as  it  is  called  in  Europe,  and 
the  back  end  upon  the  driving  wheels.  A 
single  pair  of  driving  wheels  was  for  a 
short  time  popular:  but  experience  soon 
demonstrated  that  two  pairs  coupled  gave 
superior  service.  That  constitutes  what 
is  now  called  the  "American"  locomotive, 
which  is  the  representative  type  on  this 
continent,  and  far  outnumbers  all  other 
forms  combined. 

For  the  first  twenty  years  of  railway 
history,  the  train  speed  was  very  mod- 
erate, but  at  the  end  of  that  time  an  agita- 
tion arose  for  trains  to  be  run  at  the  am- 
bitious speed  of  a  mile  a  minute.  The 
men  in  charge  of  the  motive  power  of 
several  railroads  were  ordered  to  build 
locomotives  that  would  maintain  this 
speed,  and  a  variety  of  engines,  with  single 
drivers  about  7  feet  in  diameter,  were  put 
into  service.  They  could  attain  the  re- 
quired speed  with  a  light  train,  where  a 
long  run  could  be  made  without  check- 
ing speed;  but  that  condition  existed  on 
very  few  railroads,  and  the  big-wheeled 
engines  soon  fell  into  disrepute.  They 
were  too  slow  in  making  the  numerous 
starts  required. 

Besides,  the  time  for  a  mile-a-minute 
speed  had  not  arrived.  For  the  first  fifty 
years  of  American  railroad  history,  there 
were  scarcely  any  stations  or  junctions 
protected  by  fixed  signals.  There  were 
no  continuous  train  brakes  in  use.  and  for 
a  considerable  part  of  that  period  there 
was  no  reliable  system  for  regulating  the 
movements  of  trains  on  the  single  track, 
which  was  almost  universal.  "Running 
by  the  smoke  or  headlight"  was  a  com- 
mon practice.  By  that  practice,  the  safety 
of  the  train  depended  on  the  care  and 
vigilance  of  the  engineer,  who  avoided 
collisions  by  watching  in  daytime  for  the 
smoke  of  engines  coming  in  the  other 
direction,  and  at  night  kept  a  keen  watch 
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he    glare   of   an    appi  i  >ai  hing   head- 
light     The  locomotn  e  ei 
engim  me  w  •  inder 

fully  skilful  in  avoidii  d   nts,  in  early 

days   of   crude   practices   and    appli 
and  their  successors  i   ficient 

undei  i  imstances     The  num- 

responsibilities,  the  sudden  calls  to 
meet  emergencies  coolly  and  courage- 
ously, develop  all  the  higher  attributes  of 

nianh 1       I  nder    whatevei     nami 

find  the  men  who  run  locomotives,  they 
are   reliable  and   trustworthy;   no   matte 
it   ,  lime    i ir  country   thej    ma}    I" 

cquaintanci   will  pn  n  e  them,  as 

be  mi  ire  manly  and  self-reliant 
than  any  other  portion  oi  the  population. 

The  general  application  ol  thi    Westing 
ail    brake  to  our  passer 
men!   prepared  tin    waj    for  our  modern 
express  trains.     This  began  in   1873,  :l"'1 
the  merits  of  the  invention  v\  ere  »o  quickly 
appreciated  that  the  only  restraint   to   it 
introduction  was  the  limit  of  manufactur- 
ri  in  ies. 

The  traveling  public  understand  that  the 
Westinghouse  air  brake  has  promoted  the 
safetj  of  railway  travel;  but  it  requires 
the  man  who  has  run  locomotives  with 
defecti\  e  means  ol  sti  ipping  to  full}  reali  e 
the  value  of  a  good  continuous  brake, 
running  at  high  speed  in  the  ante- 
brake  days,  I  used  to  feel  that  the  driver 
was  lil  e  the  man  whn  pulled  the  trigger 
of  a  ri lie  to  send  the  ball  into  space.     He 

Id  start  it  into  speed,  but  he  must  waif 

for  air  friction,  or  the  hitting  of  some  ob- 
ject, to  sti  ip  it. 

I  Ins  helplessness  oi  the  driver  was  pain- 
fully impressed  upon  me  many  years  ago. 
I  was  fireman  of  the  engine  pulling  .1 
heavy  excursion  train,  going  from  Mon- 
trose to  Aberdeen.  On  the  line  then  1-  a 
teep  descending  grade,  five  or  six  miles 
long  which  ends  at  Stonehaven.  We  had 
about    twenty   carriages,   packed   as   close 

po  iible  with  passengers.  The  day  was 
"muggy,"  and  the  rails  were  slippery.  We 
had  about  two  brakes  to  hold  the  train. 
and  thej  were  not  sufficient.  We  bad  110: 
run  two  miles  on  the  incline  when  we  lost 
all  control  of  the  train.  It  had  run  away 
from  us.  With  the  certainty  of  a  clear 
line,  tin-  would  not  matter  much;  but  we 
remembered  that  we  were  close  on  the 
time  of  a  local  train,  which  came  out  from 
Aberdeen  and  turned  at  Stonehaven,  using 
tin  down  main  line  for  the  engine  to  get 
from  one  end  of  tile  train  to  tile  other. 
Long  before  we  came  in  sight  of  the  sig- 
nals, tile  whistle  was  kept  blowing;  when 
it  1  ante  into  view,  the  distance  signal  was 
at  danger,  and  I  thought  we  were  run- 
ning 100  miles  an  hour,  and  began  look 
ing  for  a  soft  place  to  jump.  Just  then 
the  home  signal  was  lowered  to  "line- 
clear,"  and  we  let  off  the  brakes  and  kept 
going,  I  have  often  wondered  how  many 
people  who  are  still  alive  would  have  been 
in  their  graves  more  than  thirty  years 
ago,  had  that  local  train  not  been  five 
minutes  late. 


\  fit   1  class  1'  ici  me  itive  di  >e  ■  m  •(  differ 

very  much   when   found  in  England,  the 

1  '  hi  inent    1  it     Eut  1  ipe,    in    1  ndia,    1  >r    in 

America;    but    the    special    claim    made    111 

American    locomotives    is    that 

1 plicated  than  anything 

ti  I"  found  elsewhere.  Then  men  who 
have  been  most  influential  in  designing 
our  motivi  power  have  nearly  all  run 
locomotives   in  their  time,  and  they  tbor 

1  ntghlj  appreciate  the  ad\  a  1 1|  sim- 

plii  it>  1  'i  parts,  and  pn  >\  iding  e\  ei  3  0  >n- 
nce  for  the  men  operating  the  ma 

1  In  all  our  modern  loci  imotn  es, 
tin'  engineer  can  reach  every  appliance 
used  in  operating  the  engine  without 
moving  from  bis  seat  or  turning  round. 
With  this  convenience,  he  need  never  di- 
vert his  attention  from  watching  for  sig- 
nals. Ibis  I-  strongly  in  contrast  with 
many  locomotives  to  be  found  in  foreign 
countries.     English  locomotives  are  much 

mot n\  enient  than  thej    u  ed    !•■    be, 

but  they  do  not  compare  favorably  with 
American  engines  in  this  respect. 

A  story  is  told  about  a  Fairlie  English 
double  ended  locomotive  that  was  put 
into  service  on  the  Denver  &  Rio  Grande 
of  Colorado  in  the  early  days  of  that  road. 
The    engine   was    verj    complicated,    and 


Compressed- Air  Polishing  Device. 

The  familiar  little  air  motor  may  per- 
haps be  justly  charged  with  an  insatiable 
appetite  for  air,  which  must  be  supplied 
bl  fore  it  can  be  made  to  yield  up  the  pos- 
sibilities within  it,  but  in  its  capacity  of 
a  grinder  or  polishet  on  certain  work,  this 
objei  lion  can  liardK    bold. 

(  hit  illustration  ol  the  motor  rigged  up 
a  .1  polisher  for  casehardened  links,  fur- 
nishes an  instance  in  point.  Those  of  us 
who  have  tried  to  get  a  polish  on  the  sur- 
fai  e  ol  a  link  jusl  out  .it  tiie  casehardening 
box  can  understand  something  of  the 
urn  1  alii  effort  required  to  either  support 
the  link  on  a  wheel,  or  to  get  back  to  first 
principles  and  work  thi  -ml. ice  down  by 
hand  with  emerj  cloth,  as  is  still  the 
\  ogtte  in  many  sbops  to-day. 

This  device  consists  of  a  cylinder  2]4 
inches  in  diameter  with  the  usual  winged 
piston,  and  also  the  usual  eccentricity  of 
piston  and  cylinder  axes.  The  piston  is 
extended  to  a  piece  of  round  iron  into 
which  it  is  tapped,  and  on  the  outside  of 
which  is  placed  a  piece  of  rubber  hose. 
flu  emery  cloth  is  wrapped  around  the 
1. >  ;i  and  bi  >th  are  fastened  in  position  by 
means  of  caps  at  the  ends.  One  handle 
1-  cast  on  tin-  cylinder-head,  and  the  other 
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American  engineers  objected  to  running 
it.  An  English  engine-driver  happened 
along  looking  for  a  job,  and  he  was  given 
the  Fairlie  to  run  as  a  helper  on  a  hill. 
That  man  made  a  mistake  that  called  for 
ten  days'  suspension,  and  an  extra  engi- 
neer was  sent  to  take  his  place.  The  Eng- 
lisb  engineer  explained  to  his  "locum- 
tenens"  till  about  the  peculiarities  of  the 
engine,  the  levers  that  had  to  be  pulled  to 
make  it  go  in  the  desired  direction,  the 
places  that  had  to  be  oiled,  and  the  rock- 
ers, bell  cranks  and  attachments  that  had 
to  be  kept  in  working  order.  When  the 
"locuin-tenens"  had  listened  to  till  the 
directions  about  working  the  engine,  be 
remarked:  "Now.  friend,  you  go  right  on 
running  this  engine  and  I'll  take  the  ten 
days." — Extract  from  article  by  Angus 
Sinclair  in  "Pall  Mall  Magazine"  for 
September. 

i     $     $ 

It  is  a  gratifying  sign  of  progress  to  51  e 
some  effort  made  to  tear  away  from  the 
antique  style  of  turning  engines  on  a 
turntable  that  is  made  to  have  a  sloth- 
like movement  through  straining  human 
muscles  on  a  wooden  lever.  Compressed 
air  is  better  for  the  purpose,  because  it  is 
cheaper. 


is   of   w 1.   bored   to   a   loose   fit   on    the 

spindle  at  the  opposite  end.  With  a  hand 
on  each  grip  it  is  an  easy  matter  to  guide 
the  rig  over  any  shaped  surface. 

The  polisher  is  counterbalanced  and  sus- 
pended on  a  small  chain  so  as  to  run 
the  full  length  of  the  vise  bench,  where  it 
is  in  constant  use,  either  on  links,  rod 
straps  or  keys,  in  all  of  which  situations 
it  is  equally  effective.  While  this  scheme 
may  be  worked  in  other  shops  than  those 
at  Huntington,  W.  Va.,  where  our  atten- 
tion was  called  to  its  value  as  arranged 
by  Master  Mechanic  A.  F.  Stewart,  there 
are  too  many  shops  wdiere  the  device  is 
unknown,  and  those  are  the  ones  we  are 
after.    It  is  a  good  thing. 

g     $     i 

A  device  for  transferring  any  design 
on  stained  or  painted  surfaces,  like  wood 
graining,  etc.,  has  been  patented  recently. 
It  consists  of  a  thin  sheet  of  rubber,  on 
which  are  raised  figures  of  the  design 
to  be  reproduced.  This  sheet  containing 
the  design  is  wrapped  about  another  piece 
of  rubber  which  forms  a  soft  and  yield- 
ing body;  the  two  sheets  forming  a  cylin- 
der which  is  rolled  on  the  surface  on 
which  it  is  desired  to  reproduce  a  design. 
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Practical  Letters  from  Practical  Men. 


■  i  • 

Setting  Valves  by  Sound. 

Editors: 

While    the    practii  i     ol    adjusting    the 
valves  of   locomotivi      bj    "  h  lunding"   i 
one  ii"i  to  bj  i  ommended  for  accurate  i 
suits,  it,  is  nevertheless  expedient  ;it  times 
to  locate  faults  and  remedy  them  in  this 
manner. 

\    competent    engineer    should    be    in 
charge  of  the  engine,  and  the  lubricator 
supplying  oil  in  sufficient  quantity  to  over 
come  the  excessive  friction  caused  by  dry 
seats.    Any  excess  ol  water  in  boiler  above 
the  usual  amount  must  be  worked  off,  and 
the   normal  conditions   under  which   the 
engine  docs  its  work  should  be  attained 
1 1  the  lameness  is  caused  by  wear  of  tin- 
motion    parts    and    not    by    slipped    rod-. 
which    can   be   ascertained    by   examina- 
tion, the  reverse  lever  should  be  hooked 
up  near  the  center  and  brake  put   on  to 
make    the    exhausts    sound    loud    and    dis- 
tinct.     An    engine    with    balanced    valves 
under  these  circumstances  will  almost  in 
variably  give  a  heavy  sound  at  the  back- 
centers,    or   just    before    the    cross  head 
reaches   the  hack   end   of   the   stroke. 

If  a  heavy  exhaust  conies  at  the  hack 
centers  on  both  side-,  which  will  be  the 

case  if  both  sides  have  worn  alike,  shorten 
all  the  eccentric  rods  an  amount  that  will 
depend  on  the  conditions  found.  Gen- 
erally one-sixteenth  of  an  inch  is  suffii  iei  I 
to  make  a  lame  engine  sound  fair,  but  the 
sharp  exhaust  of  a  locomotive  fresh  frori 
the  shop  cannot  he  attained 

In  case  that  an  eccentric  rod  has  slipped, 
replace  it  as  near  the  original  position 
a-  possible  and  work  engine  in  the  corner 
in  the  direction  indicated  bj  rod  slippc  1 
as  forward  lor  forward  motion  rod.  li 
heavy  exhaust  come-  on  front  center. 
lengthen  that  rod  until  the  exhaust  sounds 
Of  the  same  volume  as  the  others.     Should 

the  heat-  come  at  equal  intervals  hut  one 

side  he  louder  than  the  other,  examine 
the  exhaust  pipe.  ami.  it  a  double  nozzle. 
sec  that  the  holes  are  of  equal  area,  also 
see  if  the  lost  motion  is  not  greatest  on 
that  side.  One  of  the  worst  fault-  ol  cast 
iron  links  is  that  one  side  is  likely  to  wear 
more  than  the  other,  causing  that  cylinder 
to  carry  steam  farther  and  thereby  giving 
out  a  louder  sound.  The  end  of  the 
tumbling  shall  on  the  heavy  side  can  he 
raised  a  small  amount  by  liners,  and  in  a 
measure  overcome  the  fault,  hut  it  dis- 
torts to  a  certain  extent  the  other  func- 
tions, and  should  never  he  resorted  to 
when  it  is  posssible  to  take  up  lost  mo- 
tion of  parts.  Working  cylinders,  loose 
under-bars  or  defective  frames  will  cause 
bad  steam  distribution  and  should  be 
remedied   before   any   attempt   is   made   at 

adjustment. 

Frkd  E.  Rogers. 
Corning:,  X.   V. 


Improvements  on  the  Northern  Pacific. 
Editors: 
The   Northei  n   Pai  ifii    i-  undei  going  a 

radical  change  in  tl achinery  di 

ment.     Numbers  of  al 

i  hanged    and    In  aviei     cla       ol    eng 

changed  to  divisions  wl po  *er  i- 

led,  lighti  i  engim  i     \  new 

i  oal  1 k  was  issued  this  spring,  e  w  h  I 

being  composed  of  ton  ti<  kets,  eai  h  tic!  el 

being  numbered    from   0  upward-,   and    ill 

different  colors  for  the  different  servio 

An  engineer  can  tell  at  any  time  by  look- 
ing at  lowc-i  number  remaining  on  book 
ju-t  how  many  tons  he  has  burned.  All 
oils  instead  ol  bemg  chai  -  d  to  engine, 

as    formerly,   are   charged    to   engine,  i    di 
rectly:     each     engineer    having    his    own 
,an- and  removing  same  at  completion  of 
trip. 

Engines  are  making  ion  this  division  at 

least!  better  mileage  on  coal  than  evi  I     ' 

iore    Master  Mechanic  Clarkson  has  made 


u  .    di  ling    ;ood      i    k,  the  \  am 
-lightly   in 

in  pomi  ol  ne  I  ■  i  -non,;.  so  far  I  have 
not  been  'mixed"  up  with  the  new  com- 
pound ■ 

fini     teamei     tnd  li   h 
,,,,   imp:  thi    t'  n  wheeli  i 

would  bi    di  ile  i  in  thi    mastodon,  the 

boiler  head 

i  arried  b) 

engines   is 

power,  bin  id  on  valve 

ile."     Will  try  and  send  some  performance 
heel      hi  irtly. 

I..  I)    Shaffneb. 
Missoula,  Mont. 

.-.         |         ••- 

A  Curious  Old  Ten-Wheeler. 

tors: 

I  herewith    end  ; p        graph  taken 

at  Phillipsburg,  N.  .1  .  of  an  old  Lehigh 
Vallej    Railro  id  i  ngim    I  No    158)  having 
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51  v  iia!  impn  '\  ements  in  front-ends.  -  acks, 
etc.,  that  seem  to  have  the  desired  effect, 
and  performance  sheets  are  1  oking  better. 
Master  mechanics  of  the  system  meet 
monthly  and  compare  note-  on  how  work 
i-  done  on  their  respective  divisions,  cost 
of  same,  etc.,  and  naturally  vie  with  each 
other  to  see  who  can  do  best,  and  cheapest 
work,  and  they  also  ascertain  which  is  the 
best  way  of  doing  work.  Roundhouse 
foremen  have  to  copy  all  work  reported 
on  work  book  by  engineer-.  (Master 
mechanics  can't  read  our  writing.)  This 
book  is  taken  by  each  master  mechanic 
to  monthly  meeting  place  and  notes  com- 
pared, expense  figured,  etc. 

The   new    compound-   working   on   this 
division— -four  mastodons  and  one  hog- 


ten  wheels,  the  main  driver  being  in  front. 
If  you  know  anybody  who  could  give  me 
a  little  history  of  it.  kindly  let  1m  know. 
Foster  Bird. 
Philadelphia,  Pa. 


& 


:-. 


The  Lubricator  Question. 
Editors: 

1  have  been  a  constant  reader  of  "Loco- 
motive  Engineering"  since  August.  1888. 
and  in  all  that  time  I  have  not  had  occas- 
ion to  take  exception  to  any  of  your  writ- 
locomotive  matters  until  I  received 
my  August  number,  in  which  I  noticed  the 
answer  (No.  55)  to  a  communication  from 
G.  H.  M..  of  Hewins.  Kan.,  relating  to  an 
argument  he  had  with   a  young  eng 


750 


LOCOMOTIVE    ENGINEERING. 


regarding  the  working  principle  of  the 
sight  feed  lubricator,  and  referred  to  you 
for  judgment  which  to  my  great  surprise 
was  favorable  to  G.   H.   M. 

Now  my  experience  with  lubricators,  in 
which  I  have  some  fifteen  of  different  types 
under  my  care,  leads  me  to  believe  that 
the  young  engineer  was  quite  right  in  his 
theory  and  should  have  received  the  credit 
if  any  was  clue.  By  a  little  experiment 
G.  H.  M.  will  be  able  to  see  the  error  of 
his  assumption.  Let  him,  if  he  is  in 
charge  of  a  locomotive,  block  his  engine 
on  the  rails,  open  the  throttle  wide,  and 
place  the  reverse  lever  in  the  center  of 
the  sector.  This  will  give  him  full  boiler 
pressure  in  the  steam  chest,  and  will  equal- 
ize pressure  on  the  lubricator;  then  start- 
ing the  lubricator  I  think  he  will  find  that 
it  will  work  and  continue  to  work  until 
the  oil  is  exhausted. 

In  stationary  engineering  all  lubricators 
are  placed  above  the  throttle  valve,  and  the 
fact  that  they  will  feed  when  th^  throttle  is 
closed,  with  equalized  pressure  on  the 
lubricator,  is  enough  to  convince  me  that 
G.  H.  M.'s  theory  is  far  from  being  cor- 
rect. Before  writing  you  on  this  matter, 
I  examined  several  lubricators  on  locomo- 
tives running  into  this  city  and  found  they 
are  not  different  from  those  under  my 
charge,  and  the  men  in  charge  of  them 
have  no  trouble  whatever  in  getting  the 
oil  to  the  cylinders  without  any  attach- 
ments other  than  the  steam  connections 
and  oil  delivery  pipes.  Hoping  that  I 
may  hear  from  you  and  others  on  this 
subject  through  "Locomotive  Engineer- 
ing." I  remain,  yours  truly, 

J.   E.   Conley. 

Nebraska  City,  .\'t'b. 

[The  theory  of  lubricator  action  is  based 
on  equalization  of  pressures  in  the  steam 
and  oil  delivery  pipes,  but  it  is  well  known 
among  locomotive  men  that  there  must 
be  an  unbalanced  pressure  to  insure  proper 
action  on  a  locomotive,  or,  in  other  words, 
the  pressure  on  the  steam  pipe  must  be 
greater  than  from  the  steam  chest  in 
the  delivery  pipe.  Experiment  has  shown 
that  on  locomotives  the  oil  will  cease  flow- 
ing from  the  lubricator  long  before  the 
pressure  in  the  steam  chest  reaches  boiler 
pressure,  showing  in  that  case  that  while 
boiler  pressure  was  on  the  condenser  side 
of  the  lubricator,  a  less  pressure  on  the 
delivery  side  was  sufficient  to  stop  the 
flow  of  oil;  the  failure  to  feed  was  found 
in  every  case  to  be  due  to  the  cause 
named,  which  was  evidence  enough  that 
tue  pressure  must  preponderate  on  the 
condenser  side  before  the  lubricator  would 
feed,  and  this  made  the  instrument  a  use- 
less adjunct  when  the  throttle  was  wide 
open. 

Without  going  into  the  reasons  for  this 
performance  we  give  the  facts  as  they 
stand,  and  add  that  there  is  much  atten- 
tion given  this  question  at  the  present 
time  on  different  roads,  made  necessary 
by  the  intermittent  action  of  lubricators, 
which  is  responsible  for  the  ejector  device 


to  assist  the  flow  of  oil,  as  mentioned  in  the 
August  issue.  Our  correspondent  is  re- 
ferred to  the  proceedings  of  the  Western 
Railway  Club  for  April,  1897,  where  he 
will  find  interesting  data  on  the  lubricator 
subject  which  may  convince  him  that  the 
locomotive  cylinder  lubricator  does  not 
lubricate  on  purely  theoretical  lines. — 
Ed.] 


Changing  Lead. 

Editors: 

When  necessary  to  change  the  lead  of 
a  modern  locomotive  it  is  a  matter  of 
considerable  trouble  as  all  eccentrics  are 
supposed  to  be  keyed  on  the  axle,  and  if 
the  cut  and  try  method  is  followed  it  ne- 
cessitates the  removal  of  the  eccentrics 
from  the  keys  in  order  to  get  them  out  of 
the  axle  and  then  the  replacing  of  the  ec- 
centrics and  straps  and  the  coupling  of 
blades  to  the  links.  Then  follows  the  ex- 
asperating experience  of  the  fellow  in  the 


of  the  axle  outside  of  the  travel  line  of  the 
eccentric  center. 

Diameter  of  axle  being  8  inches,  radius 
equals  4  inches;  throw  of  eccentric  being 
5J4  inches,  radius  of  eccentric  path  equals 
2%  inches. 

So  the  offset  will  be  multiplied  by  the 

ratio  of  .A. ,  or  Si. 

Therefore  we  have  Ja  X  H  X  §f  =  Jj. 
or  practically  J|  inch  offset. 

For  convenience  the  diameter  of  the 
axle  and  the  throw  of  the  eccentric  can 
be  used  instead  of  their  radii,  which  gives 
us  the  following  simple  formula: 

O  =  A  L  D 
U  T 
in  which 

0  =  Amount  of  offset. 

A  =  Amount  valve  is  to  be  moved. 

L  =  Length  lower  rocker  arm. 

D  =  Diameter  of  the  axle. 

l/=  Length  upper  rocker  arm. 

T  =  Throw  of  eccentric. 
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Fig.  2 


Fig.  1 

CHANGING    LEAD. 


pit  endeavoring  to  move  an  eccentric  a 
thirty-second  of  an  inch,  and  not  have  it 
draw  back  in  the  old  set  screw  marks. 
Anyone  who  has  been  in  such  a  non-get- 
at-able  and  trying  place  can  appreciate 
the  following  method  of  getting  the 
amount  of  offset  to  be  given  the  keys  with- 
out the  laborious  way  described  and  with- 
out the  errors  caused  by  lost  motion. 

In  Fig.  1  we  have  a  diagram  of  a  valve, 
rocker,  strap  and  eccentric.  Assuming 
that  the  valves  of  this  engine  have  ^-inch 
lap  and  it  is  desired  to  reduce  it  to  54- 
inch,  it  is  necessary  to  reduce  the  linear 
advance  an  amount  corresponding  to  the 
reduction  of  lap,  planed  from  steam  edge 
of  the  valves,  or  yi  inch.  The  upper  rocker 
is  12  inches  long  and  the  lower  one  II 
inches  long  from  center  to  center,  throw 
of  eccentric  $%,  inches,  diameter  of  axle 
8  inches.  Now  if  the  valve  is  moved  % 
of  an  inch  the  center  of  the  lower  rocker 
pin  will  be  moved  fi  of  this  amount.  Fol- 
lowing on  to  the  eccentric  we  find  that 
the  point  F,  which  is  the  center  of  the 
eccentric  will  be  moved  this  same  amount, 
viz.,  \\  of  "s  inch  ;  but  we  want  the  offset 
to  give  the  key  and  this  lies  in  the  surface 


The  offset  key  when  planed  will  be  as 
shown  in  Fig.  2,  and  when  correctly  set  in 
the  axle  should  be  plainly  marked  so  that 
no  mistake  can  occur  by  getting  it  re- 
versed at  some  future  time. 

Fred  E.  Rogers. 
Corning,  N.   )'. 


Steeled  Iron  for  Locomotives. 

Editors: 

I  write  you  the  results  of  some  experi- 
ments with  steeled  iron  which  we  made 
in  an  effort  to  get  a  back  cylinder  head 
that  would  not  break  with  such  persistent 
frequency  as  ours  had  been  breaking  on 
our  22  x  26-inch  cylinders  with  Laird 
guides.  We  have  20  of  this  class  of  en- 
gines, and  have  had  a  great  many  broken 
heads.  One  engine  in  particular  had 
five  heads  put  on  in  six  weeks.  We  had 
strengthened  the  head  and  braced  the 
guide  yoke  to  boiler,  but  still  they  broke 
until  the  new  head  was  put  on  and  in 
three  months  none  of  them  have  broke  as 
yet.  The  process  has  been  used  before, 
but  it  is  the  opinion  of  the  writer  that  it 
is  not  universally  known  or  used,  and  at 
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the  same  time  might  be  used  by  other 
roads  and  for  other  castings  than  cylinder 
heads  where  a  tough  casting  and  a  cer- 
tain amount  of  deflection  is  required. 

We  tried  in  the  first  place  to  melt  chips 
from  Bessemer  rails  in  the  ladle,  but  found 
that  unless  the  chips  were  very  fine  and 
iron  very  hoi  they  would  not  melt.  So 
now  we  plane  up  some  scrap  rails,  take 
the  chips  and  put  them  in  the  mold  made 
in  open  sand  so  as  to  make  the  pig  7J/2  per 
cent,  steel.  These  are  run  off  a  few  at  a 
time  at  each  heat  and  piled  up  for  use 
when  making  cylinder  heads.  These  pig* 
are  melted  and  run  into  heads  and  the 
steel  is  thoroughly  mixed  with  the  iron. 

For  testing  the  material  wecastfourbars 
4  feet  long  and  1  inch  square,  two  of  com- 
mon cast  iron  and  two  of  the  steeled  iron; 
these  were  laid  first,  the  two  common 
iron  bars  on  supports  at  either  end  44 
inches   between    supports   and    12    inches 


those  from  19  inches  up,  and  those  using 
the  larger  cylinders  and  Laird  guides  will 
probably  appreciate  the  necessity  for  an 
improvement  in  their  casting 

i).  i'.  Kellogg. 

Asst.  Gen.  Foreman  D.  &  I.  R,  R.  R. 
/.-.  v  Harbot  ?,  Mtnn, 


Handling  Driving  Boxes. 

Editors: 

I  was  recently  in  the  Northern  Central 
shops  at  Elmira  and  saw  a  rig  in  use  for 
handling  driving  boxes  which  gave  me  a 
backache  when  I  thought  of  the  times  I 
had  lifted  driving  boxes  by  hand. 

The  sketch  shows  the  idea  fairly  well. 
There  is  an  upright  clamped  midway  of 
the  axle  as  shown,  and  this  carries  an 
arm  which  swings  on  it.  A  light  chain 
hoist  is  on  the  arm  and  a  pair  of  clamps 
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apart,  and  pig  iron  carefully  laid  on  until 
they  broke,  and  deflection  measured.  In  the 
first  case  the  common  iron  broke  at  1,045 
pounds,  and  the  deflection  was  15-16  of 
an  inch. 

In  the  second  test,  that  of  the  steeled 
iron,  all  conditions  the  same,  it  broke  at 
1,859  pounds,  and  the  deflection  was 
1  15-16  inches.  It  so  happened  that  the  As- 
sociation of  Mining  Engineers  were  mak- 
ing a  tour  of  our  shops  and  road  on  that 
day  and  the  tests  were  witnessed  by  a 
number  of  the  members. 

There  is  no  appreciable  difference  in  the 
turning  or  drilling  of  the  heads,  and  but 
little  difference  in  the  looks  of  the  metal 
when   broken. 

When  polished  the  steeled  iron  takes  on 
a  better  finish  than  the  common  iron. 

Of  course  18  and  19-inch  cylinder  en- 
gines do  not  break  as  many  back  heads  as 


(shown  below  the  axle)  hold  the  box 
without  the  necessity  of  an  eyebolt  in  it, 
as  many  use.  This  is  cheap,  easily  han- 
dled and  saves  lots  of  "back-achy"  work 
on  the  part  of  the  fitters. 

I.  B.   Rich. 
Camden,  -V.  [. 

$     &     $ 

Not  Flying  Yet. 

The  Pikes  Peak  railway  is  still  doing 
business  at  the  old  stand,  and  the  alleged 
flyer,  William  B.  Felts,  who  has  been  "go- 
ing to"  fly  from  the  summit  has  left  for 
parts  unknown.  Probably  his  nerve  failed 
to  keep  up  the  necessary  high  pressure  and 
he  thought  it  best  to  light  out  before  the 
crowds  who  had  come  to  see  the  "fly" 
made  things  warm  for  him.  He  left  his 
machine,  however,  and  the  railway  will 
probably  make  more  money  taking  people 
up  to  see  that. 


How   to    Make    Light    Repairs   on   the 
Locomotive   (toiler. 
BY    HENRY  J.    RAPS, 

The  boiler  has  arrived  at  that  stage 
when  it  is  necessary  to  remove  all  of  the 
re  close  together,  say,  Yi 
inch  to  Yt,  inch,  this  will  be  from  two 
and  a  half  to  three  years  after  engine  was 
put  iii  hould  they  be  ~/b  inch  to 

1  inch  apart,  it  will  be  three  and  a  half  to 
Four  years,  provided  that  the  boiler  is  us- 
ing the  ordinary  run  of  water.  Should  the 
feed-water  be  such  that  considerable  scale 
is  formed  of  a  hard,  stony  nature — im- 
pervious to  water — the  life  of  the  tubes 
between  settings  will  be  shortened  from 
six  to  eight  months. 

Rainy  seasons  also  shorten  the  life  of 
tubes  between  settings,  especially  in  boil- 
ers in  which  scale  has  formed  to  a  con- 
siderable extent. 

The  soft  water  loosens  the  scale  which 
has  formed  on  the  tubes  and  it  is  lodged 
between  the  tubes;  at  every  successive  rain 
more  scale  is  loosened  and  lodges  be- 
tween the  tubes,  until  finally  all  the  space 
is  filled  up,  making  the  removal  of  tubes 
necessary. 

The  usual  method  of  making  repairs  at 
this  time  is  to  remove  tubes,  make  a 
cursory  examination  of  the  external  por- 
tion of  the  shell — if  lagging  is  removed — 
and  caulk  all  leaks.  If  any  staybolts  are 
broken  they  are  renewed,  a  few  rivets 
taken  out  of  mud-ring  and  replaced  with 
new  ones,  and  seams  in  firebox  caulked 
where  necessary. 

If  stay-bolts  and  radial-stays  or  crown- 
bar  rivets  are  not  leaking  (they  should  not 
be  if  boiler  has  received  proper  care),  no 
attention  is  paid  to  them.  The  mud  and 
loose  scale  is  thrown  out  of  the  boiler,  it 
is  given  a  rinsing,  the  tubes  are  replaced, 
and  the  boiler  is  "just  as  good  as  new" 
and  ready  for  service. 

This  is  by  no  means  an  exceptional  way 
of  making  repairs. 

When  a  boiler  needs  no  other  repairs 
than  the  changing  of  tubes  the  greatest 
amount  of  labor  should  be  put  on  the 
inner  part  of  the  boiler.  You  will  want 
your  best  man  to  do  it,  not  necessarily  the 
best  mechanic,  but  a  man  with  patience, 
endurance  and  perseverance,  plenty  of 
stick  is  what  is  needed.  Furnish  him 
with  all  kinds  of  cleaning  rods,  a  scaling 
pick,  hammer  and  chisel,  a  few  torches 
made  of  J^-inch  steel  wire,  wrapped  at 
one  end  with  asbestos,  and  a  can  of  oil  to 
replenish  torch;  can  should  have  neck 
large  enough  to  allow  the  insertion  of 
torch.  Have  all  the  scale  cleaned  from 
sides  of  water-leg,  staybolts,  crown-sheet, 
crown-bar  washers,  crown-bars  and  shell. 
Do  not  expect  to  have  the  labor  per- 
formed in  a  few  hours;  it  will  take  five  or 
six  days  to  do  it  properly.  When  the 
scale  has  been  loosened,  the  boiler  should 
be  thoroughly  washed;  this  cannot  be 
done  properly  in  an  hour  or  two.  but  will 
take  six  or  eight. 

As  all  parts  of  a  locomotive  boiler  are 
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1 1  inspection  it  i-  impi  i     ibl<    to 
!  part-  cleaned  alike :  you  maj    find 
nd  there  the  w  ater  space  n 
with  -call-,  and,  although  it  has  made  no 
.  the  trouble  was  nol         ofl 
The  cleaning   process  should  be  begun 
at  the  lowest  part  of  water  -pace  and 
tinued    toward    the    top.      Especial    pains 
I    be   taken    with    the    inner   end   of 
loirs,  inner  side  ol  wati  r  leg,  i  row  n 
ii.l  i  row  n  bar  washers,  as  thi 
the  part-  that  make  trouble  on  account  of 
-cale    formation       The    bottom    of    shell 
should    also    be    cleaned    thoroughly    it- 
whole  length  and  about  30  inchi  -  wide  in 
order  to  ascerl  condition  in  regai  1 

to  pitting  and  grooving       \-  a  rule,  the 
shell  will  k«    pitted   most  jus'l  below    the 

checks;  the  pits  are  not  readily  diiSCOl  I  I  ed, 
and  must  be  cleaned  out  with  a  chisel.  1 
guide-yoke  or  frame  -brace  angles  are  fast- 
ened to  shell  with  either  rivets,  stud's 
or  tap-bolts  the  pitting  is  invariably  worse 
around  these  than  elsewhere.  The  pitting 
and  grooving  of  shell  should  not  be  dan 
get  i  ms  at  this  time. 

All  braces,  brace-pins,  brace-lugs,  crowj 
feel  and  angles  should  be  thoroughly  in 
pected.  It  the  boiler  is  sufficiently  braced, 
these  should  -till  be  in  good  condition, 
i/er,  this  should  not  be  taken  for 
granted,  a-  the  safety  of  life,  limb  and 
property  depend  as  much  on  good  sound 
braces  a-  on  soutjd  staybolts. 

It  may  he  that  the  brace-lugs  and  crows 
feet  instead  of  being  forged  from  the  solid 
bar.   are    made    of   two   pieces   jumped   to 
gether.  and  that  -Mine  of  these  are  pulling 
apart  in  the  weld    They  should  be  removed 
ami  replaced   with  braces  forged   from  the 
-olid   bar.     Should  back  tube-sheet    havi 
t    brace-   riveted   solid   to   tube- 
sheet,  they  should  be  taken  off.  holes  in 
pad   or   tlat   end   welded   up.   a   piece   of    I 
inch   pipe    I    inch   long   put  between   brace 
and  tube-sheet,  new    holes  drilled  in  pad 
and   braces   reriveted.        Tin-    manner   "i 
bracing  allows   the   water  to  circulate   be 
tween  brace  and  tuhe-sheet,   keeping   tin 
sheet   cool   and   preventing   cracking   and 
ortion  around  the  rivet-hole-. 

Should  the  long  tic-rods  extending  from 
back-head  to  trout  tnbe--heet  or  to  lugs 
riveted  to  shell  pas-  under  the  crown 
bar-,  they  will  likely  be  found  sagged  ' 
down  on  crown  -beet.  These  should  be 
tied  ii]i  with  P.s-inch  hook-bolts  and  -trap- 
laid  aci  <  iss  uppf  r  braces. 

A  bad  form  of  bracing  followed  by  some 
is  to  put  crows-feet  on  either  side  of 
wagon-top  opposite  crown  liars  and  run- 
ning braces  aero--  with  jaw  at  either  end. 
fastened  with  pin  and  cotter.  It  is  almost 
impossible  to  remove  these  braces  when 
broken  or  to  replace  broken  pin-  without 
removing  crown  bars.  On  account  of  their 
bulk  at  the  crow -feet  they  also  aCCUmU- 
con  iderable  scale  and  prevent  loose 
scale  from  dropping  through  into  the 
water-leg  where  it  can  be  washed  out. 

A  better  plan  of  bracing  i-  to  put  in  tie- 
rods,  tapped  into  both  sides  of  wagon-top 


ind  hammei  [Tie  lower  side  of  tii 

hotlld  be  on   line  with  lower  -id.    i  il 
liar-  in  i irder  t. >  m  ike  all  the  room 
possible   for   washing   <  >l   crown. 

The    wa   or  top    should    be    so   si  i 
that  it  will  need  a  rod  through  onh    om 

ices  bet  w<  en  crown 
lea\  iii«  even  '  ither  spai  e  clear  for  the 
al  i  >1  -i  ale  and  washing  and  inspec- 
tion ■  ii  en i\>  n.  Should  more  than  this 
numbet  of  n  ids  be  required  another  row 
-In  Mild  be  put  in  aho\  e  these. 

Should  crown  lie  radial-stayed  it  i- 
probable   that    the   upper   -cam   of   tube- 

lieel    iii  -    I  ie n-   distorted   mi   account 

of  the  rigiditj  oi  the  stays.  Further  dis 
tortion  may  be  prevented  by  removing 
the  two  front  row-  of  -tay-,  inserting  eye 
bull-  in  both  upper  and  lower  sheets  and 
fastening  a  tlat  bar  of  iron  on  either  side 
of  them  with  pins  and  cotter.  They  -In mid 
be  fastened  together  in  the  center  with 
a  ^jj-inch  bolt,  a  washer  the  same  thiek- 
n<  i  i  ye  bolts  being  inserted  between 
them;  the  upper  holes  in  brace-  should  be 
slotted  lengthwise  '4  inch  longer  than 
diameter  of  pins  to  allow  the  tube-heet 
tn  expand,  as  in  firing-up  the  front  part 
mi  box  expands  more  than  balance  of  box 
mt  outer  sheets  oi  water-leg  causing  dis 
tortion  of  the  tube-sheet  if  no  allowance 
has  been  made  for  it.  The  upper  flange 
will  crack  -ooner  or  later  on  account  of  th  • 
bending  action.  The  cracks  may  be  drilled 
out  and  plugged  or  cut  out  and  a  patch 
put  on,  but  the  final  outcome  is  usually 
the  removal  of  tube-sheet. 

It  may  Lie  that  we  are  too  presumptuous 
in  assuming  that  the  firebox  needs  no 
other  repairs  at  thi-  time  than  the  remi  i\  a  I 
of  scale   from   its  outer  part-.      It    may    be 

that    cracks    have    developed    at    sol 

the  staybolt  holes  on  account  of  scale  ai 
cumulation,  or  rather  on  account  of  care- 
lessness m  not  removing  the  scale.  Ii 
the  cracks  are  not  too  numerous — not 
more  than  six  or  eight  in  one  sheet,  and 
not  mure  than  one  crack  at  a  staybolt  nor 
more  than  1  inch  111  length — they  may  be 
drilled  out  and  plugged  successfully, 
should  the  general  condition  of  the  -beet 
warrant   it. 

The  staybolt  should  first  be  removed 
the  tir-t  hole  should  be  drilled  next  to  th 
I  ivlmlt  hole;  Vg  inch  (or  less,  if  it  can  be 
done  successfully)  of  metal  should  be  lefl 
between  the  holes.  The  hole  should  be 
tapped  with  a  14-thread  taper  tap;  an 
iron  plug  inserted  and  screwed  in  tight, 
then  marked  with  a  chisel  where  it  is  to 
be  cut  off.  allowing  1 ' ...  to  _'  thread-  for 
hammering  over.  It  is  then  removed 
and  nicked  with  a  hack-saw  on  two  op- 
pM-ite  -ides,  leaving  stock  enough  to 
screw  plug  in  steam  tight.  Should  plug 
project  through  sheet  more  than  i'j 
tine, id-  the  end  sh,,uld  be  sawed  off.  The 
phi-  1-  again  inserted  and  twisted  off. 
Should  a  second  plug  be  necessary  to 
take  out  balance  of  crack,  the  drill  should 
In  ei  -m  that  it  will  cut  into  the  first  plug 
as   far  as   the   root   of  thread.     The   same 


in  ,  H  ,  1  gi  me  through  with  a-  with  the 
first  plug.  They  are  then  held  on,  on  the 
inside,    with    sledge,    and    hammered   from 

the  outside  with  a  round-ended  steel  pin 
through  staybolt  hole  and  finished  by 
holding  mi  through  staybolt  hole  and 
hammering  from  inside.  The  stayboli 
hole  1-  then  tapped  out.  staybolt  put   in 

and  hammered. 

There  are  those  who  will  say  that  it  is 
imi  necessary  to  describe  the  drilling  out 
and  plugging  of  cracks  in  firebox  sheets, 
as  it  i-  a  very  common  practice.  Very 
true;  but  practiced,  usually,  a-  a  make- 
shift to  keep  an  engine  running  until  she 

in  be  brought  in  for  repair's.  Very  little 
attention  is  usually  paid  to  the  length  of 
piny-;  they  are  allowed  to  project  into 
the  water-space  and  accumulate  scale 
which  in  time  makes  it  impossible  to  keep 
plug  tight.  Iron  plugs  put  in  a-  described 
in  a  r-heet  not  entirely  worn  out.  will 
give  as  good  or  better  service  than  a 
patch 

If  the  -beet  ha-  been  badly  mud-burnt, 
and  is  seamed  or  cracked  between  several 
mi  the  staybolts  in  one  locality,  the  affected 
part  should  be  cut  out  and  a  patch  put  mi. 
The  method  usually  followed  is,  to  cut 
out  the  affected  part  with  a  cape  chisel  and 
ripper.  A  cut  %  inch  deep  is  taken  with 
the  cape  chisel,  and  the  balance  of  the 
metal  is  cut  out  with  the  ripper,  whose 
face  should  be  J4  x  3-16  inch.  The  stay- 
bolts  are  drilled  on  the  outside,  a  punch 
inserted  in  the  hole,  and  the  bolts  broken. 
The  patch  is  then  marked  off  by  placing 
th.  old  upon  the  new  and  drawing  a  line 
upon  tile  neu  piece  I  1-1(1  inches  from  the 
edgi   mi  the  old.  for  the  seam. 

Allowing  5-16  inch  for  the  thickness  of 
chisel,  this  makes  the  lap  on  old  In  1 
;!  unli  from  the  center  of  holes.  The 
holes  should  be  -paced  i-54  inches  apart. 
C  to  C,  and  punched  Y\  inch.  The  patch 
should  then  be  trimmed  on  the  outside, 
allowing  Y%  inch  from  center  of  holes  for 
lap  It  is  then  annealed,  bolted  to  firebox 
sheet    through   staybolt   holes:    holes    in 

1  mi  drill  25-32  inch  and  tapped  fi  inch, 
u  thread,  with  taper  tap.  Holes  in  patch 
are  then  reamed  2Q-32  inch  and  counter- 
sunk to  an  angle  of  45  degrees;  the  bulk  of 
the  metal  being  cut  out  with  a  drill  and  fin- 
ished with  a  rose-bit.  All  burrs  and  ml 
are  removed;  holes  in  sheet  are  tapped 
with  straight  tap.  and  patch  put  on  with 
patch  bolts,  which  should  not  be  over 
"x  inch  long.  When  the  bolts  are  screwed 
in  up  to  head,  the  patch  should  be  ham- 
mered up  around  the  bolts  with  punch  and 
hammer,  the  bolts  again  screwed  in.  and 
the  process  repeated  until  all  parts  of  the 
seam  are  brought  in  contact.  The  bolts 
sTiOuld  then  be  nicked  with  a  chisel  under 
the  square  head  and  twisted  off:  the  stay- 
bolt  holes  tapped;  bolts  put  in  and  ham- 
mered oxer;  the  patch  bolts  fullered  and 
caulked,  and  the  patch  chipped  ami 
caulked,  finishing  the  operation. 

Should  the  patch  extend  down  to  mud- 
ring,  it  may  be  put  on  with  rivets  by  bend- 
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irfg  the  patch  up  a(  the  bottom  Ear  enough 
to  admit  a  wedge  bar  for  the  purpose  of 
holding  on  the  rivets. 

Patches  may  also  be  put  on  with  tapered 
plugs.  The  process  is  punch  holesinpatch, 
boll  it  to  sheet  and  drill  the  holes,  then 
taking  off  patch  and  removing  burr,  and 
oil,  patch  is  again  bolted  on,  hammered 
up  at  one  of  the  holes,  hole  tapped  out 
with  a  taper  tap,  a  steel  tap  bolt  put  in 
which  lias  the  thread  cut  off  from  upper 
part  of  body  a  little  farther  from  bead 
than  the  thickness  ol  patch  so  that  it  will 
pull  patch  up  to  sheet.  The  patch  is  then 
hammered  at  the  hole  on  either  side  of 
bolt,  the  boles  are  tapped,  plugs  inserted, 
nicked  and  twisted  off,  and  the  proci 
repeated  until  all  the  plugs  are  put  in.  They 
are  then  fullered  and  caulked.  In  tapp  ng 
just  enough  oil  should  be  used  to  prevent 
stripping  the  thread.  Should  the  patch 
extend  down  to  mud  ring,  it  should  be 
bent  up  at  the  bottom  (provided  the  patch 
is  large  enough  to  warrant  it),  and  plugs 
held  on  with  a  wedge-bar  and  hammered 
as  they  are  put  in. 

When  the  patch  is  to  be  bent  back  to 
pb.ee,  enough  thin  washers  should  be  put 
in  water  space  at  the  lower  staybolt  holes 
to  make  up  for  width  of  space,  to  prevent 
the  patch  from  buckling  into  water  space 
while  being  bent  back  to  place.  The  prac- 
tice in  some  shops  is  to  offset  patches  next 
to  seam  from  x/i  inch  to  I  inch  to  stiffen 
the  seam  and  prevent  leakage;  another 
practice  is  to  insert  copper  between  the 
seams  for  the  same  purpose. 

The  latter  usually  results  in  grooving  of 
sheet  next  to  seam. 

Should  the  crown  be  warped  on  account 
of  scale  deposit,  it  should  be  heated  and 
straightened  before  the  crown-bar  rivets 
are  removed.  If  a  patch  is  necessary  it 
should  be  put  on  top  of  sheet  and  riv- 
eted. 

In  putting  on  bolt  patches  it  is  very  im- 
portant that  all  chips  and  grit  be  removed 
from  seam,  holes  and  bolts,  that  threads 
are  full,  that  the  lap  is  not  too  wide,  that 
the  body  and  head  of  bolt  fit  properly,  and 
all  other  details  are  just  as  important  and 
should  be  given  the  closest  attention,  for 
upon  the  details  depends  the  success  or 
faihlie  of  the  whole.  A  patch  that  is  not 
a  success  when  put  on  will  always  be  a  fail- 
ure and  a  source  of  annoyance. 

When  the  necessary  repairs  have  been 
made  on  the  firebox  and  internal  portion 
of  the  boiler,  the  copper  thimbles  should 
be  expanded  in  tube  sheet  and  tubes  re- 
placed. The  back  end  of  tubes  should  be 
made  large  enough  to  require  three  or 
four  smart  blows  from  a  6  to  7-pound 
hammer  to  drive  them  in.  The  front  end 
of  tubes  should  be  enlarged  so  that  shim- 
ming will  be  unnecessary. 

Assuming  that  the  workmanship  has 
been  of  the  best,  there  is  still  one  more 
requisite  necessary  to  make  the  repairs 
successful,  and  that  is  proper 'care.  With- 
out it  the  best  construction  and  work- 
manship  is  of  no  avail. 


Sanding  Appliances    on    the    Michigan 
Central. 

\i  1I1,    1.1,  1  ...n  shops  of  the  Michigan 
Central  Railroad,  Master  Mechanic  Hen 
nessy  has  a  system  of  sanding  cngin.      i 
shown  in  the  illustration,    It  compri  1 
,  overed    toragi  bo>  ol  about  so  cubii   Ei  1 1 

capacity,  which  is  supported  on  a  wooden 
frame  work,  and  placed  centrally  between 
the  rails  at  a   bight  to  clear  the  highest 
tacl 

The  sand  supply  is  furnished  to  the 
elevated  box  by  means  of  compressed  air, 
which  forces  the  dry  sand  from  a  tank  set 
below  the  ground  line  (made  of  an  old 
main  air  reservoir),  just  outside  of  the 
sandhousc;  the  reservoir  being  filled 
with  sand  for  elevating  by  means  of 
ilu  valve  shown  in  detail,  which  has 
connection  with  the  supply  in  the  sand 
house.  This  valve,  and  also  the  valve 
for  controlling  the  air  admission,  is  in  a 
convenient  position  for  handling,  in  the 
small    house   1  rected   over   the    reset 


Results  in  Small  Savings. 

A  measure  of  econ'  siully 

practiced  at  the  1 

&    Northwestern    Railway   by  sim- 
ply reclaiming  the  brass  that  finds  its  way 
1,,  the  foundrj  floor  .md  into  the  furnace. 
These  particli     are  small  individually,  but 
yield  up  enough  revenue 

in  pay  [or  the  labor  and  leave  a  favorable 
impri  .  earnings  columns  in  the 

offii  ■    1  ■  ■  "rds. 

The  coal  after  use  in  the  furnaces,  hith- 
erto thought  only  fit  for  the  cinder  dump, 
is  passed  through  a  screen,  leaving  a  coke 
of  [airly  good  quality,  which  is  used  to 
fin  thi  blai  I  mith  ihop  boilers.  'I  nil 
while  a  saving,  is,  however,  only  a  pre 
liminary  to  the  brass  saving  process.  The 
coal  that  passes  through  the  screen  is 
next  placed  in  a  revolving  cast  iron  cylin- 
der about  48  inches  in  diameter  and  15 
inches  wide,  having  an  opening  in  one 
side  in  which  to  introduce  the  fine  par 
tides  of  coal.     The  cylinder,  whose  func- 


SANDING    A 

A  iJ-2-inch  pipe  extends  from  the  bottom 
of  the  latter  to  the  top  of  the  elevated 
sandbox,  and  conveys  the  sand  to  same 
when  air  is  admitted  to  the  reservoir. 

Sand  is  taken  by  the  engine  through  a 
section  of  hose  depending  from  the  bot- 
tom of  the  elevated  box  to  the  sandbox  of 
the  engine,  the  admission  of  the  sand 
being  regulated  by  a  valve  at  the  receiv- 
ing end  of  the  hose,  as  shown  in  detail. 
The  rig  is  located  near  the  water  tank 
with  the  purpose  in  view  of  taking  water 
and  sand  at  the  same  time. 
$  $  g 

The  Gold  electric  car  heaters  are  meet- 
ing with  much  success  on  street  railway 
lines,  and  as  some  of  the  leading  railroads 
are  adopting  electricity  on  their  branches 
or  "feeders."  this  is  of  interest  to  them. 
If  they  are  as  successful  as  the  steam  heat- 
ing apparatus  of  this  company,  there  is  no 
doubt  as  to  their  popularity. 


PLIANCE   ON   THE     MICHIGAN 
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tions  are  those  of  a  crusher  or  pulverizer. 
is  filled  with  water  and  coal  up  to  the 
opening,  after  which  one  or  two  pieces 
of  driving  axle  cut  off  to  a  length  equal 
to  the  width  of  the  cylinder  are  placed 
in  the  latter,  which  is  made  to  revolve 
about  00  revolutions  per  minute.  The 
rolling   quickly   triturates   the   contents. 

A  trough  is  conveniently  near,  into 
which  the  pulverized  material  is  placed, 
and  on  which  is  directed  a  fine  spray  of 
water.  All  of  the  lighter  particles  float 
away,  leaving  the  brass  to  fall  to  the  bot- 
tom to  be  used  again.  By  this  cheap,  but 
efficient  arrangement,  about  75  pounds 
of  brass  is  saved  per  day.  At  7  cents,  this 
represents  $5.45.  against  which  must  be 
put  $1.50  for  attendance  if  no  coal  is 
saved.  In  this  case  the  cost  of  labor  is 
met  by  the  saving  in  coal,  thus  leaving  a 
profit  of  $545  to  show  as  the  results  of 
small  savings. 
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Brick  Arches  and  Leaky  Tubes. 

We  do  not  remember  of  any  appliance 
used  in  train  operating  that  lias  gone 
through  such  a  varied  reputation  on  the 
American  continent  as  the  brick  arch 
used  in  the  fire-boxes  of  locomotives. 
That  was  one  of  the  devices  first  made 
use  of  to  enable  bituminous  coal  to  be 
burned  in  locomotive  fire-boxes  without 
causing  a  smoke  nuisance  and  it  is  almost 
the  only  one  of  the  early  smoke  pre- 
venting appliances  that  has  survived  the 
shocks  of  prejudice  and  the  tests  of  varied 
experience. 

About  1857  Thomas  Yarrow,  locomo- 
tive superintendent  of  the  Scottish  North 
Eastern  Railway,  obtained  a  patent  for  a 
smoke  consuming  fire-box,  the  principal 
elements  of  which  were  a  brick  arch  set 
diagonally  across  the  fire-box  from  a 
point  below  the  tubes,  and  a  perforated 
iron  plate  set  vertically  in  front  of  the 
grate  bars  to  admit  air  above  the  fire. 
When  first  applied  to  locomotives  in  Ar- 
broath, Scotland,  it  was  a  real  arch,  for  it 
was  built  of  common  fire  bricks  and  the 
arch  form  was  necessary  to  keep  it  from 
falling.  From  the  first  day  of  its  appli- 
cation the  arch  with  careful  firing  was 
found  to  be  an  efficient  preventative  of 
smoke,  and  by  its  use  the  railway  com- 
panies of  Great  Britain  were  able  to 
change  from  the   use  of  coke  as  fuel   to- 


bituminous   coal   with   great  reduction   of 
expense  in  train  operating. 

Vbout  the  time  the  brick  arch  was  be- 
ginning to  prove  successful  as  a  smoke 
preventing  device  Yarrow  patented  .1 
water  table  and  put  it  into  several  locomo- 
rii.it  was  not  found  to  be  so  success- 
ful a  smoke  preventei  .is  the  brick  arch 
ami  ihc  original  inventor  soon  abandoned 
its  use,  but  it  was  reinvented  and  patented 
afterwards  in  various  countries,  the  Jau- 
riet  water  table  extensively  used  on  the 
Chicago,  Burlington  &  Quincy  having 
been  almost  the  identical  of  Yarrow's 
invention. 

The  original  purpose  of  the  inventor  of 
the  brick  arch  was  to  give  the  flame  and 
gases  pasing  from  the  fuel  a  longer  jour- 
ney in  their  way  to  the  tubes  in  order 
that  the  oxygen  might  have  longer  time 
to  make  the  necessary  admixture  for 
achieving  complete  combustion  of  the 
fuel.  Incidentally  it  was  found  that  the 
bricks  constituting  the  arch  acted  as  a 
reservoir  of  heat  and  that  part  of  this  heat 
was  given  out  to  the  gases  passing  up  be- 
low the  igniting  temperature.  Owing  to 
this  action  the  arch  acted  as  a  heat  regen- 
erator and  by  that  means  effected  consid- 
erable saving  of  fuel.  The  water  table 
did  not  act  in  this  way  because  its  tem- 
perature was  never  higher  than  the  tem- 
perature of  the  water,  therefore,  its  only 
function  was  to  prolong  the  journey  of  the 
combustion  gases.  That  was  why  the 
water  table  was  always  a  failure  when 
compared  to  the  brick  arch,  although  there 
were  several  constructive  points  in  its 
favor. 

When  it  became  necessary  for  Ameri- 
can railway  master  mechanics  to  employ 
bituminous  coal  for  fuel  in  locomotives, 
the  nuisance  of  smoke  raising  very  soon 
became  a  cause  of  complaint  and  legisla- 
tors were  not  slow  to  impose  pains  and 
penalties.  Under  the  spur  of  public  opin- 
ion and  of  legislative  enactments  our  mas- 
ter mechanics  gradually  turned  their  at- 
tention to  methods  of  smoke  prevention 
and  they  drew  very  freely  upon  the  ex- 
perience of  their  European  compeers  in 
this  line  of  engineering.  A  variety  of 
smoke  preventing  devices  were  introduced 
hut  none  of  them  had  real  staying  powers 
except  the  brick  arch.  The  proceedings  of 
the  Railway  Master  Mechanics'  Associa- 
tion furnish  an  excellent  history  of  the 
ups  and  downs  of  the  brick  arch.  Various 
committees  reported  on  its  merits  and 
defects.  By  some  men  it  was  lauded  as 
the  best  coal  saving  and  smoke  preventing 
device  that  ever  had  been  applied  to  lo- 
comotives; by  others  it  was  declared  an 
unmitigated  nuisance,  source  of  delay  and 
originator  of  expense.  Its  popularity  and 
evil  reputation  seemed  to  move  in  waves. 
I  in.  time  it  was  on  the  crest  then  it  was 
down  in  the  depths. 

We  have  listened  to  a  great  many  dis- 
cussions on  the  merits  and  vices  of  the 
brick  arch,  but  never  until  we  heard  a  dis- 
cussion on  the  subject  at  the  last  meeting 


of  the  Traveling  Engineers'  Association 
did  we  perceive  the  real  cause  of  the  con- 
did  of  opinion  respecting  the  value  of  the 
brick  arch.  All  who  took  part  in  this  dis- 
cussion and  had  had  experience  with  brick 
arches  admitted  that  for  deep  fire-boxes 
the  arch  was  a  good  thing  until  the  tubes 
began  to  grow  thin  and  had  to  be  caulked 
frequently.  All  agreed  that  the  brick  arch 
saved  about  jo  per  cent,  of  fuel  when 
the  boiler  was  in  good  order,  but  when 
leaky  tubes  began  to  be  a  common  con- 
dition, putting  in  new  arches  cost  more 
than  the  fuel  saving  amounted  to.  The 
consensus  of  opinion  expressed  by  the 
supremely  practical  and  extremely  intelli- 
gent men  constituting  the  Traveling  En- 
gineers' Association  was  that  when  the 
tubes  began  to  leak  habitually  the  brick 
arch  should  be  removed  and  kept  out  of 
the  fire-box  until  the  tubes  could  be  re- 
newed. 

There  is  matter  for  very  serious  reflec- 
tion  1  '> n.e ruing  this  conclusion  as  to  when 
the  brick  arch  has  passed  the  day  of  its 
usefulness  in  a  particular  fire-box.  There 
are  certain  master  mechanics  who  take  a 
pride  in  forcing  the  engines  under  their 
charge  to  perform  a  certain  mileage  before 
they  will  consent  to  have  tubes  changed 
or  light  repairs  done.  We  have  always 
considered  that  one  of  the  most  expensive 
practices  followed  was  to  persist  in  keep- 
ing locomotives  in  service  after  the  tubes 
had  become  so  tender  that  leakage  was 
chronic.  When  tubes  are  leaking  very 
badly  about  half  the  fuel  is  wasted  keeping 
the  other  half  burning.  The  fact  that  a 
brick  arch  cannot  be  used  economically 
after  the  tubes  begin  to  leak  is  proof  posi- 
tive that  instead  of  removing  the  arch 
the  proper  thing  to  do  is  to  change  the 
tubes.  To  the  master  mechanic,  who  fol- 
lows a  hard  and  fast  rule  as  to  the  mileage 
an  engine  should  make  before  the  tubes 
can  be  removed,  we  commend  a  little  fig- 
uring so  that  an  estimate  may  be  made 
of  the  cost  of  this  particular  policy.  Those 
best  able  to  judge  say  that  a  brick  arch 
saves  from  20  to  25  per  cent,  of  the  coal 
used  by  one  having  no  arch.  Suppose 
we  call  it  15  per  cent.  We  know  of  roads 
where  engines  will  be  forced  to  run  20,000 
miles  after  the  tubes  have  become  tender. 
Figure  up  the  extra  coal  needed  for  that 
mileage  or  half  of  it  and  compare  it  with 
the  expense  of  removing,  safe  ending  and 
putting  in  a  set  of  tubes.  If  the  man  who 
insists  on  the  stereotyped  mileage  will  do 
this,  we  feel  certain  that  a  new  light  will 
dawn  upon  him  concerning  the  econom- 
ical operating  of  locomotives. 

It  has  become  the  fashion  of  late  to 
hound  the  enginemen  to  perform  super- 
human efforts  in  making  the  engine  do 
its  work  with  less  consumption  of  fuel. 
Railroad  official  opinion  holds  that  the 
best  way  to  keep  down  operating  expenses 
is  to  impress  upon  enginemen  the  value 
and  virtue  oNfue!  saving.  This  sentiment 
has  been  carried  beyond  the  line  of  utility. 
We  are  strongly  of  the  opinion  that  offi- 
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cials  might  give  cnginemen  a  rest  and  look 
into  the  practices  of  the  wrong-headed 
master  mechanic  who  is  striving  to  gain 
a  reputation  for  long  mileage  between  the 
shopping  of  locomotives.  The  recurring 
report  that  leaky  tubes  of  a  particular  en- 
gine have  caused  loss  of  time  will,  to  an 

understanding  mind,  convey  the  inf la 

tion  that  for  want  of  timely  repairs  the 
engine  is  wasting  a  large  part  of  the  fuel 
thrown  into  the  fire-box. 

No  matter  whether  a  railroad  company 
uses  brick  arches  or  not,  a  locomotive 
suffering  from  leaky  tubes  wastes  a  large 
proportion  of  the  fuel  in  vaporizing  the 
water  injected  into  the  fire-box— therefore 
don't  tolerate  leaky  tubes. 

i     §     @ 

Location  of  Engines  and   Shop  Tools. 

Among  the  many  instances  coining 
within  our  knowledge  of  separate  engines 
to  drive  shop  tools,  our  contention  is  con- 
firmed, that  the  choice  of  power  for  the 
whole  plant  was  rather  the  result  of  guess 
wcrk,  than  a  correct  estimate  of  the  needs 
of  the  tools.  Bad  work  in  such  an  im- 
portant matter  is  too  often  accompanied 
by  an  entire  failure  to  provide  for  steam 
at  the  place  of  consumption,  since  a  cen- 
tral boiler  plant  is  in  such  cases  almost 
always  designed  to  furnish  the  engines 
with  steam,  and  some  of  them  will  suffer 
in  consequence. 

Steam  taken  from  a  boiler  several  hun- 
dred feet  distant  from  the  engine,  and  an 
engine  purchased  simply  because  it  was 
supposed  to  be  able  to  drive  something, 
give  as  pretty  conditions  for  wasting  good 
money  as  can  be  conceived,  but  the  case 
quickly  assumes  an  alarming  phase  if 
low  atmospheric  temperatures  prevail. 
Under  these  conditions  an  engine  simply 
becomes  transformed  into  a  fiend  with  an 
insatiable  appetite  for  steam.  This  status 
of  things  is  often  found  in  separate  en- 
gines driving  boiler  shop  or  blacksmith 
shop  tools,  so  far  away  from  the  steam 
supply  that  the  engine  is  practically  driven 
with  hot  water.  The  thermal  units  were 
put  into  that  water  at  the  boiler  at  the 
usual  cost  per  unit,  but  they  deserted  in 
a  body  when  made  to  do  the  menial  duty 
of  crawling  through  a  long  pipe,  unpro- 
tected from  the  shivering  blasts  of  winter 
weather. 

One  of  the  most  flagrant  cases  of  too 
much  doctor  in  ordering  and  location  of 
engines  that  ever  came  to  our  notice,  was 
that  on  a  trunk  line,  only  a  few  years  ago. 
These  engines,  two  fine  Corliss  machines. 
were  put  in  to  suit  the  tools  of  the  two 
shops  they  were  to  drive.  The  boilers 
were  located  so  as  to  bring  the  battery  in 
a  central  plant  near  one  of  the  engines; 
steam  was  coaxed  to  the  other  engine 
through  a  long  tunnel.  The  trials  in  store 
for  that  lone  engine  were  not  dreamed  of 
when  that  tunnel  reposed  on  paper  in  the 
drawing  office,  but  they  were  not  slow  in 
asserting  themselves,  when  steam  was  sent 
through    it,   and   they   continued   in   evi- 


deni  «  to  torment  their  authors  long  after 
the  pipes  were  covered  with  expensive  in- 
sulating material.  The  net  results  in  the 
case  may  be  summed  up  in  an  engine  that 
could  perform  its  duty  only  because  an- 
other mistake  had  been  made  by  getting 

an  engine  much  too  large  for  any  demands 
for  power  that  would  ever  I"  made  on  it, 
and  that  error  was  the  sole  reason  why 
power  was  given  off  the  band  wheel,  for 
if  an  engine  had  been  bought  to  drive  the 
plant  with  economy — which  means  a 
much  smaller  engine — the  low  steam 
pressure  furnished  through  the  tunnel 
would  not  have  turned  the  line  shaft.  And 
so  one  blunder  was  made  to  cover  an- 
other and  worse  one. 

An  instance  of  stopping  the  waste  of 
steam  by  one  of  these  engines  known  as 
a  steam  eater,  is  recalled  as  a  recent  oc- 
currence, where  a  30  horse-power  engine 
was  driving  boiler  shop  tools  on  moisture 
furnished  by  a  battery  of  boilers  about 
400  feet  away.  It  was  decided  to  take  out 
this  engine  and  drive  its  shafting  from  the 
main  shaft  in  the  machine  shop  by  means 
of  a  rope  drive.  This  was  easily  done,  for 
the  reason  that  the  main  engine  was  one 
of  those  overcylindered  mistakes  which 
was  ordered  for  future  extensions  that 
were  never  developed.  The  rope  drive 
was  a  correct  solution  of  that  difficulty, 
so  correct,  in  fact  that  less  coal  was  burned 
with  the  increased  load  on  the  engine 
than  before  the  change  was  made. 

With  these  facts  before  us,  the  conclu- 
sion is  naturally  drawn  that  posterity  de- 
serves something  at  the  hands  of  those  of 
us  who  design  and  locate  shop  plants,  and 
this  refers  especially  to  the  engines  and 
boilers,  and  the  location  of  tools,  for  any- 
one who  has  had  to  move  a  tool  from 
an  expensive  foundation  will  agree  with 
us  that  dollars  were  wasted  in  the  opera- 
tion if  its  original  location  was  wrong; 
there  is  much  of  this  kind  of  work  done, 
either  from  want  of  experience  or  a  desire 
to  win  fame  on  someone  else's  reputa- 
tion. It  seems  to  us  the  best  course  to 
pursue  to  deserve  the  good  opinion  of 
those  of  to-day  as  well  as  those  who  are 
to  follow,  is  to  build  right.  It  will  be 
found  conducive  to  economy  to  send 
power  to  its  destination  through  the 
strands  of  a  rope,  in  considerable  dis- 
tances, rather  than  through  condensa- 
tion in  a  steam  pipe,  and  by  the  same 
token  an  engine  cannot  be  too  near  its 
boiler. 

§     $     i 

Engineering  on  the  Chicago  Great 
Western  Railway. 

The  methods  pursued  to  reach  results 
in  the  machinery  department  of  the  Chi- 
cago Great  Western  Railway  are  inter- 
esting to  anyone  who  strives  to  keep 
posted  on  the  many  ways  of  arriving 
at  the  common  goal — economy  in  man- 
agement. Originality  and  independence 
of  thought  are  two  pre-requisites  of  the 
greatest  importance  in  devising  schemes 


to  meet  certain  ci  and  equipped 

with  these,  success  is  assured  at  once. 

This  is  particularly  true  in  the  matter 
of  the  purchase  of  fuel,  one  of  the  largest 
items  of  expense  in  the  operation  of  most 
railroads.  On  tins  road  they  go  to  the 
Fountain-head,  and  purciu  on  its 

evapoi;  lency;  the  greatest  num- 

ber of  pound  of  water  turned  into  steam 
at  the  required  pressure,  for  each  pound 
is  the  measure  of 
1  alorific  value  of  the  coal  they  purchase, 
and  the  facl  thai  a  fuel  comes  from  any 
well-known  district  has  no  bearing  in  the 
case.  Its  acceptance  or  rejection  is 
governed  entirely  by  its  ability  to  transfer 
■  ma!  units  to  the  water.  A  boiler 
plant  has  bi  Bed  and  installed  for 

the  express  purpose  of  arriving  at  the 
value  of  samples  of  coal,  and  the  practi- 
cal  tesl    1  1  which  fuel  will  be  the  best 

for  their  use. 

An  accurately  arranged  chart,  show- 
ing the  findings  of  the  tests  so  far  made, 
on  which  the  evaporative  efficiency  and 
all  particulars  bearing  on  the  heat  value 
are  entered,  is  kept  for  reference.  One 
of  the  most  notable  and  unexpected  items 
of  information  to  be  gathered  from  these 
charts  is,  the  widely  differing  value  of  coal 
coming  from  practically  the  same  mines. 
This  is  one  of  the  points  that  empha- 
sizes the  wisdom  of  coal  testing  on  the 
grate,  as  against  the  readings  of  the  calori- 
meter. 

As  is  well  known  to  those  who  have 
kept  pace  with  the  literature  of  the  sub 
ject,  this  road  was  a  pioneer  in  the  ton- 
nage rating  of  engines,  in  which  the  haul- 
ing'capacity  of  the  engines  was  made  to 
accord  with  the  actual  and  not  the  theo- 
retical power;  as,  for  example,  two  of  the 
same  class  and  size  may  have  a  different 
rating  by  the  power  shown  in  test;  that  is, 
the  two  engines  will  have  a  different  ton- 
nage assigned  them  by  reason  of  one  de- 
veloping more  or  less  tractive  power  than 
the  other.    The  actual  capacity  of  the  en- 
gine is  therefore  used,  which  effectually 
puts   an   end  to   guesswork  in   assigning 
tonnage.      In    arriving    at    the    hauling 
capacity,    the   theoretical   tractive    power 
was  based  on  a   mean  effective  pressure 
equal  to  90  per  cent,  of  the  boiler  pres- 
sure, and  loads  were  then  hung  on,  or  set 
out,    until    the    maximum    power    of   the 
engine  was  determined  on  each  division 
of  the  road.     While  this  scheme  for  ton- 
nage ratings  has  not  been  perfected  in  ac- 
cordance with  theory,  it  has  been  extraor- 
dinarily successful  in  demonstrating  just 
what  tonnage  an  engine  was  able  to  haul 
on  any  district  of  the  road. 

General  Master  Mechanic  Lyon  is  the 
author  of  these  practical  steps  looking 
to  a  creditable  administration  of  affairs 
in  his  department,  and  while  he  is  one  of 
the  youngest  officers  in  a  like  position  in 
this  counry.  he  has  put  his  training  as  a 
mechanical  engineer  to  such  use  as  to 
make  plain  his  eminent  fitness  for  a  place 
at  the  top. 
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Designing  and  Building  Railroad  Shops. 

Time  is  working  many  changes  in  the 
different  brandies  of  railroading,  and 
many  of  the  peculiar  divisions  of  responsi- 
bility which  were  formerly  in  vogue  are 
giving  way  to  a  more  rational  basis.  One 
case  in  particular  is  the  taking  of  the 
design  and  construction  of  railroad  shops 
and  roundhouses  out  of  the  hands  of  the 
department  of  Maintenance  of  Way  and 
putting  it  where  it  always  belonged,  in 
charge  of  the  Mechanical  Department. 
Some  of  the  shops  in  existence  to-day 
bear  evidence  of  the  lack  of  appreciation 
or  knowledge  of  the  requirements  of  such 
shops.  They  are  often  entirely  too  low 
to  admit  traveling  cranes,  necessitating 
the  use  of  small  jib  cranes  or  of  handling 
heavy  material  by  hand,  either  of  which 
are  not  as  economical  as  though  traveling 
cranes  could  be  employed,  as  their  exten- 
sive use  in  large  locomotive  works  testify. 

Then  the  shops  are  very  frequently  ar- 
ranged with  more  of  an  idea  of  beauty  in 
the  ground  plan  than  for  convenience  or 
economy  of  getting  out  work,  the  depart- 
ments which  should  adjoin  each  other  be- 
ing at  opposite  ends  of  the  plant. 

It  is  not  intended  to  throw  discredit  on 
the  Maintenance  of  Way  Department; 
they  were  simply  required  to  do  work 
which  was  out  of  their  line,  and  which  can 
be  done  better  by  those  who  are  to  man- 
age the  shops  after  they  are  built.  The 
same  process  has  been  going  on  in  other 
lines,  and  the  modern  building,  whether 
for  mechanical  or  office  purposes,  is  now 
more  the  work  of  the  engineer  than  the 
architect.  The  engineer  erects  the  build- 
ing with  its  massive  foundation  and  frame 
of  steel,  then  the  architect  puts  on  the 
trimmings.  Let  the  mechanical  depart- 
ments design  and  erect  the  shops  and 
buildings  they  are  to  occupy,  and  have 
the  other  departments  attend  to  the  work 
directly  in  their  line. 

It  is  too  often  the  case  that  raiiroad 
shops  are  not  designed  as  carefully  for  an 
economical  production  as  are  manufac- 
turing shops  of  a  similar  nature,  and  this 
is  a  point  which  can  be  looked  after  to 
advantage  when  new  shops  are  to  be 
bii'l:  or  old  ones  rearranged.  While  it  is 
generally  impossible  to  do  work  in  a  rail- 
road shop  as  economically  as  in  a  loco- 
motive works,  owing  to  more  varied  work 
and  the  production  of  smaller  quantities, 
attention  should  be  paid  to  reducing  the 
cost  of  the  work  as  much  as  possible. 

ft       'ft  ft 

Oil   as    Fuel    on    the   Southern  Pacific 

Railway. 

The  Southern  Pacific  has,  we  under 
stand,  committed  itself,  as  a  purchaser 
and  consumer,  to  California  petroleum. 
Several  engines  are  said  to  have  been 
fitted  up  very  recently  to  permanently  use 
crude  oil,  and  some  30,000  barrels  bought 
by  the  corporation  to  inaugurate  the 
change  to  the  oleaginous  heat-producer 

This  is  no  new  venture,  unless  it  may 
be  so  with  the  road  about  to  embark  in 


the  move,  since  the  problem  of  burning 
oil  in  locomotive  fireboxes  was  success- 
Full)  solved  fifteen  or  twenty  years  ago 
by  Mr.  Thomas  Urquhart,  locomotive 
superintendent  of  the  Grazi  Tsaritsin 
Railway,  in  Russia,  where  it  is  largely  in 
use  at  the  present  time.  In  burning 
petroleum  refuse,  or  the  residue  left  after 
refining  the  crude  oil,  Mr.  Urquhart  had 
in  evaporative  efficiency  of  14  pounds  of 
water  for  each  pound  of  the  refuse  con- 
sumed; but*this  result  was  obtained  only 
by  the  most  perfect  appliances,  devised  by 
himself. 

In  this  connection  we  will  mention  an 
instance  of  an  unsuccessful  attempt  to 
burn  oil  in  a  locomotive,  that  recently  oc- 
curred in  this  city.  The  trial  was  made  on 
the  Manhattan  Elevated  Railway,  with  an 
engine  that  was  fitted  up  in  accordance 
with  somebody's  scheme  to  burn  oil  and 
work  out  economies  for  the  corporation, 
on  the  assumption  that  the  latter  was  im- 
poverishing the  stockholders  by  the  im- 
mense coal  consumption  of  its  engines. 
The  trial  proved  a  miserable  failure  on 
two  accounts — lack  of  steam  and  clouds 
of  black  smoke.  This  result  must  be 
ascribed  to  the  "system"  under  trial,  and 
not  to  the  fuel. 

Oil  as  a  fuel  has  everything  to  recom- 
mend it  to  railroad  companies  in  this 
country  except  the  supply,  the  scarcity  of 
which,  if  its  use  became  general,  would 
put  the  price  at  a  prohibitive  figure.  The 
matter  assumes  a  very  different  aspect, 
however,  when  viewed  as  an  individual 
case  and  the  supply  is  contained  within 
the  field  of  operations,  as  in  the  instance 
of  the  Southern  Pacific  Railway. 

|  I  @ 

Muffling  the  Exhaust  in  Stations. 

The  unearthly,  ear-piercing  noise  of  the 
exhaust  of  a  locomotive  as  it  backs  out 
of  the  station  after  having  brought  its 
train  in  on  time,  perhaps,  is  one  of  the 
annoying  features  of  travel  which  can  and 
should  be  remedied.  This  nuisance  is  par- 
ticularly true  of  the  suburban  service, 
where  the  trains  have  to  be  got  out  of  the 
way  about  as  soon  as  the  passengers  are 
out  of  them.  Then  the  engine  backs  out. 
with  its  sharp,  ear-splitting  noise,  past 
the  passengers  who  are  hurrying  out  of 
the  station,  anxious  to  get  out  of  range. 

A  few  roads  have  taken  steps  to  pre- 
vent this  annoyance,  and  have  accom- 
plished it  very  easily  and  cheaply,  simply 
having  an  exhaust  damper  which  is 
turned  down  over  the  tips  while  in  the 
station,  and  thrown  up  out  of  the  way  as 
soon  as  the  open  air  is  reached. 

The  device  used  on  the  Boston  &  Maine 
Railroad  was  illustrated  in  our  issue  of 
May.  1896.  and  a  similar  device  has  been 
in  use  on  the  Pennsylvania  lines  for  some 
time.  They  cost  very  little  to  apply,  and 
they  save  a  heap  of  cuss  words  on  the 
part  of  the  male  passengers,  as  well  as 
tall  thinking  by  those  who  feel  duty  bound 
to  say  nothing,  no  matter  what  they 
think. 


Favors  More  Light. 

The  ingenuity  of  shop  managers  has 
been  severely  taxed  during  the  last  few 
years  to  devise  means  of  doing  the  work 
at  less  cost,  and  as  a  rule  great  improve- 
ments have  been  effected.  Many  labor- 
saving  tools  have  been  designed,  syste- 
matic methods  of  doing  work  have  been 
extended,  and  tools  have  been  worked  up 
towards  their  full  capacity  to  a  greater  ex- 
tent than  ever  practiced  before.  But  we 
have  noticed  in  visiting  some  shops  that 
making  the  best  of  an  element  which 
saves  much  and  costs  nothing  has  been 
sadly  neglected  in  some  quarters.  Tin-  is 
the  use  of  light  and  sunshine.  It  seems 
incongruous  to  walk  through  a  shop 
which  is  dotted  with  all  kinds  of  appli- 
ances for  facilitating  the  work,  and  to 
find  the  men  using  smoky  torches  to  see 
what  they  are  doing,  owing  to  the  light  of 
the  sun  being  obscured  by  smoke,  dust, 
cobwebs  and  other  opaque  substances 
covering  part  of  the  window  glass. 

The  writer  feels  personally  wounded  in 
this  exclusion  of  light  question.  He  once 
accompanied  a  shop  foreman  to  look  at 
a  small  compressed  air  engine  operating  a 
cylinder  boring  mill  and  fell  into  a  hole 
in  the  floor.  A  little  less  dirt  on  the  win- 
dows and  consequently  more  light  on  the 
floor  would  have  shown  the  pitfall. 

Where  through  mistake  of  construction 
or  through  the  near  vicinity  of  other 
buildings  a  shop  is  badly  lighted,  much 
improvement  may  be  effected  by  keeping 
the  walls,  pillars,  rafters  and  roof  white- 
washed. The  compressed  air  operated 
paint  sprinklers  make  the  work  of  apply- 
ing a  coat  of  whitewash  very  light.  Clean 
windows,  white  walls  and  orderly  floor 
are  features  that  proclaim  the  good  shop 
foreman.  Where  murkiness  and  dirt  pre- 
vail they  point  to  an  inefficient  foreman, 
no  matter  how  many  labor-saving  devices 
he  may  have  invented  or  built. 

i     ft     ft 

Underselling  British   Rail-Makers. 

One  of  our  rail-making  companies  sold 
several  thousand  tons  of  steel  rails  and 
rail  fastenings  some  time  ago  to  a  rail- 
way in  India,  and  the  transaction  has 
been  discussed  in  the  British  Parliament. 
It  was  explained  that  the  reason  why  the 
Americans  got  the  order  was  that  they 
underbid  their  British  competitors  $5  a 
ton. 

In  discussing  this  case,  we  notice  that 
the  newspapers  on  the  other  side  say  that 
American  steel  makers  are  able  to  sell 
rails  very  cheaply  abroad,  because  under 
our  system  of  high  protection  they  make 
enormous  profits  at  home.  It  is  becoming 
very  common  to  find  in  the  British  press 
expression  of  the  sentiments  that  free 
trade  is  too  one-sided  and  that  a  little  of 
it  would  benefit  the  British  Empire. 

From  what  we  have  seen  of  the  rail- 
making  works  in  the  United  States  and 
in  Great  Britain,  we  are  inclined  to  think 
that  our  steel  makers  undersell  their  Brit- 
ish rivals  because  thev  can  finish  a  ton  of 
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rails  for  considerably  less  money  than  it 
costs  their  rivals.  This  comes  principally 
from  the  perfected  methods  of  manufac- 
ture introduced  into  our  leading  rolling 

mills.     Instead  of  moving  foi   protei  i , 

the  British  steel  makers  would  do  better 
to  first  see  what  they  can  do  with  im- 
proved mechanical  appliances. 

i     i     I 

The   Collarless  Axle   and    Hot    Boxes. 

To  the  traveler  of  an  inquiring  mind, 
there  is  a  limitless  field  for  the  exercise  of 
his  quizzing  propensities,  in  the  stops 
made  necessary  by  a  blazing  box.  We 
once  saw  him  take  the  chance  to  get  his 
needed  exercise,  and  at  the  same  time 
satisfy  the  cravings  of  those  interrogation 
points  which  are  dormant  while  the  wheels 
are  rolling,  but  full  of  life  at  the  first  sight 
of  the  dope  bucket.  The  first  man  to  be 
in  the  way  and  the  last  one  to  be  out  of  it, 
while  the  train  crew  was  engaged  in 
lowering  the  temperature  of  the  heated 
journal;  prolific  in  suggestions,  and 
without  the  remotest  idea  of  the  causes 
producing  the  visible  effects,  he  returns 
in  due  time  to  his  car,  unable  to  satisfy 
his  desire  for  information,  or  to  under- 
stand why  he  is  fated  to  be  laid  out  on  his 
journey. 

The  old-time  motive-power  man  who 
was  on  this  same  train  understood  well 
enough  what  the  stop  was  for.  by  the  un- 
mistakable bouquet  wafted  to  his  olfac- 
tories from  the  warming  box.  and,  settl- 
ing back  in  his  seat,  made  the  best  use  of 
his  time  by  recalling  to  his  memory  all 
of  the  conditions  leading  up  to  the  heating 
of  journals,  and  the  schemes  resorted  to 
by  the  best  thinkers,  to  bring  the  record 
as  low  as  possible.  Fast  came  the  facts 
of  his  ripe  experience  to  help  unravel  the 
tangle  of  a  complex  problem.  Back  his 
thoughts  revert,  twenty-five  years,  to  a 
period  embracing  the  time  when  the  At- 
lantic &  Great  Western  (now  a  part  of 
the  Erie  system)  used  the  collarless  axle 
on  everything,  and  how  that,  when  the 
Erie  absorbed  that  road,  the  collarless 
axles  could  not  be  made  to  run  cool,  and 
had  to  be  replaced  with  collared  axles  at 
an  immense  cost  before  the  trouble 
ceased;  the  good  monitor  also  reminding 
him  that  this  was  before  the  stop  wedge 
came  into  use,  the  stop  being  cast  in  the 
boxes  referred  to. 

Following  this  line  of  thought  down  to 
the  present  time,  he  saw  little  improve- 
ment in  either  type  of  axle,  except  an 
increase  in  size;  the  stop-wedge  having 
been  introduced,  which  constituted  prac- 
tically the  only  change  from  that  time  to 
this,  while  the  collared  journal  and  bear- 
ings remain  unchanged  in  design.  A 
comparison  of  the  results  obtained  by 
himself  with  the  collared  axle  in  freight 
service  had  caused  him  to  look  with 
favor  on  that  type  for  passenger  trucks, 
and  he  mentally  resolved  that  he  would 
at  once  and  forever  settle  the  hot-box 
question  his  way. 

But  our  recent  observations  on  the  rail 


lead  to  tin    bel    I  thai   thi    old  timer  has 

11. ii  had  pi  opei  e u  agemenl  in  work- 
ing the  revolution  he  so  ardently  Bi 
to  do.     And  they  are  still   with   US;  but   it 
is  an   easily  autlitn  1 1.  ;i  t.  .1   i;i.  I    that    roads 

whi<  h  ui  e  the  collared  axle  in  p 
service  claim  that  they  have  no  hoi 
— absolutely  none.  If  these  claims  can  1" 
substantiated,  it  is  quite  plain  that  a  mis- 
take is  perpetuated  by  those  who  u  i  thi 
other  kind,  which  certainly  have  the  pe- 
culiarity of  getting  warm  occasionally. 

§    §    $ 

Report    of    the     Proceedings    of    the 

Thirty-First    Annual    Convention 

of  the  Master  Car   Builders' 

Association. 

A  book  of  443  pages,  6x9  inches, 
bound  in  half-morocco,  and  containing  a 
full  and  complete  digest  of  the  work  trans- 
acted at  the  Master  Car  Builders'  conven- 
tion of  June.  1897.  has  been  issued  by 
Secretary  Cloud. 

The  arrangement  and  editing  of  the  ma- 
terial entering  into  a  work  of  this  char- 
acter is  a  task  of  no  mean  magnitude,  as 
the  contents  give  ample  evidence.  The 
reports  of  the  committees,  and  the  discus- 
sions thereon,  show  no  falling  off  of  in- 
terest among  the  members.  A  very 
prominent  feature  of  the  report  is  the 
masterly  manner  in  which  the  technics  of 
the  details  of  car  design  are  treated;  it  is 
truly  an  index  of  progress. 

With  the  plates  showing  standards  and 
recommended  practices  of  the  associa- 
tion, the  report  is  one  that  should  be  in- 
dispensable to  all  car-department  men,  if 
they  expect  to  keep  in  touch  with  facts 
and  details  of  their  business  which  are  the 
key  to  their  advancement.  The  price  of  the 
report  is  $1.50.  and  it  can  be  obtained 
from  John  W.  Cloud,  Rookery,  Chicago. 

ft  ft  ft 

Mr.   John    \\  .   Cloud,   secretary  of  the 

Master  Car  Builders'  Association,  informs 
us  that  the  rules  governing  the  loading  of 
lumber  and  timber  on  open  cars,  and  load- 
ing and  carrying  structural  materials, 
plates,  rails,  girders,  etc.,  as  revised  at 
the  convention  of  1897,  are  now  ready  for 
delivery,  prices  as  below:  25  copies,  $1; 
50  copies,  $1.75;  100  copies,  $3. 

A  less  number  than  twenty  copies  at 
S  cents  per  copy.  Postage  will  be  added 
when   sent  by  mail. 

Shipment  of  more  than  fifty  copies  will 
be  by  express,  and  order  should  designate 
the  express  company,  if  one  is  preferred. 

His  address  is  974  Rookery  building. 
Chicago.  111. 

ft     ft     ft 

We  are  informed  by  the  St.  Louis  Car 
Coupler  Co.  that  they  are  about  to  appeal 
against  the  decision  of  the  United  States 
Circuit  Court  in  their  suit  against  Shickle. 
Harrison  &  Howard.  They  intimate  that 
they  intend  to  vigorously  assert  their 
rights  under  their  patents  and  to  institute 
proceedings  against  all  parties  infringing 
on  their  patents  until  their  rights  are  finally 
determined  by  the  court  of  last  resort. 


BOOK  NOTICES. 

i^er  and  other  Stor- 
(I  the  Rail."     By  Cy  Wurman.   Pub- 
lished bj  '  harles  Scribm 
York.     Price  $1.25. 

and 

tig   eleven   stories,   all  h   will 

interest  railroad  men.     One  charm  of  the 

thai   st   ii   not  all   of  them   are 

foundi  d  on  fai  t,  most  of  them  being  laid 
in  Colo  xle 

Railroad  being  mentioned  a  number  of 
time  while  the  main  fact  in  "The  Loco- 
motiveThal  Losl  Hei  li."  is  vouched  for 
by  W.  A.  Deuel,  general  superintendent 
of  the  Union  Pacific,  and  J.  W.  Gilluly, 
of  the  Denver  &  Rio  Grande. 
The  author  writes  in  an  easy  and  interest- 
ing, manner,  and  the  book  should  meet 
with  a  ready  sale,  especially  in  railroad 
dislricts. 

The  Engineers'  Sketch  Book  of  Mechani- 
cal Movements.  By  Thomas  Walter 
Barber.  Published  by  Spon  &  Cham- 
berlain. 12  Cortlandt  street,  New  York. 
Price,  $4. 

This  book  is  well  named,  it  being  a  col- 
lection of  sketches  of  mechanical  move- 
ments and  devices  for  about  all  classes  of 
work,  including  a  little  locomotive  prac- 
tice regarding  rod  ends,  etc.  The  book  is 
full  of  interest  to  the  engineer,  and  should 
be  a  help  in  many  instances,  as  it  shows 
devices  which  have  been  used  for  a  large 
variety  of  purposes.  Nearly  half  the  book 
is  devoted  to  illustrations,  there  being 
2.603  sketches  and  a  very  brief  descrip- 
tion of  each,  as  well  as  other  information. 
The  author  states  in  the  preface  that 
"every  successful  engineer  is  an  inventor." 
This  we  do  not  agree  with,  but  it  of 
course  in  nowise  affects  the  value  of  the 
book.  There  are  335  pages,  5^x9 
inches. 

"Modern  Locomotives."  By  David  L. 
Barnes  and  J.  C.  Whitridge.  Published 
by  "The  Railroad  Gazette."  New  York, 
N.  Y.     Price  $7. 

This  is  a  volume  of  405  pages.  n:  2  x  16 
inches,  which  was  begun  by  Mr.  D.  L. 
Barnes  and  completed  since  his  death,  by 
Mr.  J.  C.  Whitridge.  The  text  comprises 
chapters  on  Recent  Improvements  in  Lo- 
comotives, Locomotive  Counterbalanc- 
ing. Locomotive  Tests,  Locomotive  Test- 
ing Plants  and  Experiments  with  Exhaust 
Apparatus,  together  with  data  of  the  en- 
gines illustrated. 

There  are  209  American  steam  locomo- 
tives shown,  many  of  them  being  in  de- 
tail, with  fairly  complete  specifications. 

European  practice  is  not  so  completely 
shown  as  the  American,  for  obvious  rea- 
sons, it  being  much  more  difficult  to  pro- 
cure these  than  the  American  locomo- 
tives. Compound  locomotives  also  re- 
ceive a  good  share  of  attention. 

There  is  a  table  of  13"  fast  or  unusual 
runs  made  by  regular  or  special  trains  in 
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various  parts  of  the  world.  As  a  reference 
this  will  prove  of  value  to  many. 

The  electrical  situation  is  shown  by 
24  electric  motors  for  various  uses,  while 
five  compressed  air  motors  show  the  de- 
velopments in  that  line. 

There  are  many  scale  drawings,  with 
dimensions,  which  will  be  of  service  to  the 
students  of  modern  locomotives.  We  be- 
lieve this  will  be  a  very  acceptable  volume 
to  those  who  wish  to  know  what  has  been 
done  in  this  line  in  recent  years. 

"Railway  Track  and  Track  Work."     By 

E.  E.  Russell  Tratman.  Engineering 
News  Publishing  Co.,  New  York. 
Price,  $3. 

This  is  a  book  of  418  pages,  6  by  9 
inches,  devoted  to  the  important  subject 
of  permanent  way.  It  considers  roadbed, 
ballast,  ties  and  tie-plates,  rails,  fasten- 
ings, joints,  and  in  fact  about  all  the  ques- 
tions of  railway  track  work  that  occur  in 
practical  work.  The  author  is  one  of 
the  well  known  editors  of  the  "Engineer- 
ing News,"  and  the  book  shows  evidence 
of  careful  work.  It  is  thoroughly  illus- 
trated, dimensioned  drawings  being  given 
in  many  cases,  which  adds  to  its  value 
for  reference  or  as  an  aid  to  designing 
similar  work.  Any  man  having  charge  of 
track  work  will  find  it  of  value. 

"Calculus  for  Engineers."  By  John  Perry, 

F.  R.  S.  Published  by  Edward  Arnold, 
70  Fifth  Avenue,  New  York.  Price, 
$2.50. 

The  author  is  an  instructor  in  the  Fins- 
bury  Technical  College,  London,  and  has 
given  a  portion  of  the  studies  which  his 
students  have  found  most  useful.  The 
readers  are  assumed  to  have  an  elementary 
knowledge  of  mechanics  and  to  be  fairly 
familiar  with  algebra.  Some  of  the  uses 
of  squared  section  lined  paper  are  shown 
and  its  application  to  problems  of  the  cal- 
culus is  interesting.  The  book  is  a  very 
thorough  treatise  of  the  subject  and  has 
many  practical  applications  in  engineer- 
ing problems,  but  the  mathematics  are 
enough  to  appall  the  ordinary  mechanic. 
To  the  few  who  are  determined  to  study 
all  that  may  be  of  value,  we  recommend 
the  book. 


New  York  and  Boston  are  trying  to 
keep  abreast  of  the  times  in  the  matter  of 
mail  transportation,  and  each  city  is  hur- 
rying forward  the  completion  of  the  pneu- 
matic tube  conduits  that  form  part  of  the 
Batcheller  rapid  postal  despatch  system, 
which   they  have  adopted. 

To  operate  the  system  New  York  is  to 
have  two  air  compressors,  with  steam 
cylinders  of  13  inches  diameter  and  air 
cylinders  26  inches  diameter  by  20  inches 
stroke,  and  one  compressor  with  cylin- 
ders 10  inches  and  24  inches  diameter,  re- 
spectively, steam  and  air,  by  20  inches 
stroke. 

Boston  is  also  to  have  two  air  com- 
pressors of  the  latter  size.     All   five  are 


to  be  "duplex,"  and  the  Rand  Drill  Co. 
of  100  Broadway.  N.  Y.,  has  the  contract 
for  them. 


PERSONAL. 

Mr.  Edwin  McNeill,  president  of  the 
Oregon  Railroad  &  Navigation  Co.,  has 
retired. 

Mr.  M.  B.  Cutter,  superintendent  of  the 
Baltimore  &  Ohio  at  Pittsburg,  Pa.,  has 
resigned. 

Mr.  J.  S.  Chambers,  master  mechanic 
of  the  Illinois  Central,  at  Paducah,  Ky., 
has  resigned. 

Mr.  Sheldon  T.  Bent  has  been  appointed 
general  superintendent  of  the  Interoceanic 
Railway  of  Mexico. 

Mr.  A.  Fenwick,  master  mechanic  of 
the  Green  Bay  &  Western  Railroad  at 
Green  Bay,  Wis.,  has  resigned. 

Mr.  F.  W.  Huidekoper,  who  has  been 
president  of  the  Chicago,  Peoria  &  St. 
Louis  for  several  years,  has  resigned. 

Mr.  John  S.  Thurman  has  been  ap- 
pointed mechanical  engineer  of  the  Mis- 
souri Pacific  Railway,  with  office  at  St. 
Louis,  Mo. 

Mr.  W.  B.  Beamer,  superintendent  of 
the  Southern  California  has  removed 
his  headquarters  from  Los  Angeles  to 
San    Bernardino,    Cal. 

Benjamin  Brewster,  vice-president  of 
the  Chicago,  Rock  Island  &  Pacific,  died 
at  his  summer  home  at  Casanova,  N.  Y., 
last  month,  at  the  age  of  69  years. 

At  a  recent  meeting  of  the  directors  of 
the  Suffolk  &  Carolina  Railway,  Mr. 
George  L.  Barton  was  elected  general 
manager,  with  office  at  Suffolk,  Va. 

Mr.  W.  P.  Raidler,  master  mechanic  of 
the  St.  Louis  &  Hannibal,  has  resigned 
to  accept  a  similar  position  on  the  Green 
Bay  &  Western,  with  office  at  Green  Bay, 
Wis. 

The  headquarters  of  Mr.  Thom]as  A. 
Davies,  master  mechanic  of  the  Wyoming 
division  of  the  Union  Pacific,  have  been 
changed  from  Laramie,  Wyo.,  to  Ogden, 
Uriah. 

Mr.  H.  A.  Gillis,  formerly  master  me- 
chanic of  the  Western  division  of  the  Nor- 
folk &  Western,  has  accepted  the  general 
superintendency  of  the  Richmond  Loco- 
motive Works. 

If  any  small  railroad  in  need  of  a 
good  master  mechanic  will  communicate 
with  us,  we  can  place  them  in  correspon- 
dence with  a  man  whom  we  believe  would 
be  satisfactory. 

Mr.  E.  W.  Hayes,  superintendent  of 
motive  power  and  machinery  of  the  Fort 
Worth  &  Denver  City,  at  Fort  Worth, 
Texas,  has  resigned  and  that  office  has 
been  abolished. 

Mr.  W.  H.  B.  Rosing  has  resigned  the 
position  of  master  mechanic  of  the  Den- 
ver &  Rio  Grande,  to  return  to  his  old 


position   of   mechanical    engineer   of   the 
Illinois  Central. 

Mr.  Mason  Rickert,  mechanical  engi- 
neer of  the  "Big  Four,"  has  been  pro- 
moted to  the  position  of  master  mechanic 
of  that  road  at  Delaware,  O.,  vice  Mr.  J. 
A.  Keegan. 

Mr.  R.  L.  Ettinger  has  been  appointed 
mechanical  engineer  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis,  with 
office  at  Indianapolis,  Ind.,  vice  Mr.  Ma- 
son Rickert,  promoted. 

Mr.  W.  E.  Killen,  master  mechanic  of 
the  St.  Louis,  Chicago  &  St.  Paul,  has 
also  been  appointed  master  mechanic  of 
the  Chicago,  Peoria  &  St.  Loiiis,  with 
office  at  Springfield,  111. 

Mr.  D.  T.  Bound  has  been  appointed 
general  superintendent  and  purchasing 
agent  of  the  Wilkesbarre  &  Northern, 
with  office  at  Wilkesbarre,  Pa.,  vice  Mr. 
A.  A.  Holbrook,  resigned. 

Mr.  W.  P.  Orland  has  been  appointed 
master  mechanic  of  the  St.  Louis  division 
of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  vice  Mr.  G.  S.  McKee,  resigned. 
Headquarters  at  Mattoon,  111. 

Mr.  J.  A.  Keegan,  master  mechanic  of 
the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis,  at  Delaware,  O.,  has  been  pro- 
moted Jo  the  position  of  superintendent 
of  terminals  at  Cincinnati,  O. 

Mr.  Ross  W.  McConnell  has  been  ap- 
pointed foreman  of  the  Santiago  shops  of 
the  Mexican  National  Railroad  at  the 
City  of  Mexico,  Mex.  He  was  formerly 
with  the  Monterey  Foundry  &  Machine 
Co. 

Mr.  A.  L.  Moler,  for  the  past  two  years 
master  mechanic  of  the  Cincinnati,  Ham- 
ilton &  Dayton  at  Hamilton,  O.,  has  been 
appointed  master  mechanic  of  the  St. 
Louis,  Peoria  &  Northern  at  Springfield, 
111. 

The  office  of  trainmaster  on  the  Minne- 
apolis &  St.  Louis  has  been  re-established 
and  Mr.  Charles  E.  Dafoe,  chief  train  dis- 
patcher, has  been  promoted  to  that  posi- 
tion. Headquarters  at  Minneapolis, 
Minn. 

Mr.  H.  G.  Hudson  has  been  appointed 
master  mechanic  of  the  Cairo  division  of 
the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis,  with  office  at  Mt.  Carmel,  111., 
vice  Mr.  W.  P.  Orland,  transferred  to  St. 
Louis  division. 

Mr.  Wlliam  Coyne,  train  dispatcher  of 
the  Minneapolis  &  St.  Louis,  has  been 
promoted  to  the  position  of  chief  train 
dispatcher,  taking  the  place  left  vacant  by 
the  promotion  of  Mr.  Dafoe.  Office  at 
Minneapolis,  Minn. 

Mr.  A.  G.  Wells,  general  superinten- 
dent of  the  Santa  Fe  Pacific  has  also  been 
appointed  general  superintendent  of  the 
Southern  California,  and  has  removed  his 
headquarters  from  Albuquerque,  N.  M., 
to  Los  Angeles,  Cal. 

Mr.  J.  W.  Brown,  president  and  general 
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manager   of   the   Annapoli      Wa  hingtton 
&  Baltimore,  has  also  been  chosen  presi- 
dent   .incl    general    manager    of   the    Ball i 
more   &   Annapolis   Short    Line,   to   suc- 
ceed Mr.  J.  S.    Ricker,  resigned 

Mr.  I,  T.  Blair  has  been  appointed 
general  manager  of  the  Colorado  & 
Northwestern,  which  is  under  construc- 
tion from  Boulder  to  Ward,  Colo.  He 
was  formerly  general  manager  of  the 
Pittsburg,  Bessemer  &  Lake  Erie. 

Mr.  Fred  Mertsheimer,  master  me- 
chanic of  the  Union  Pacific  at  Armstrong. 
Kan.,  has  resigned  to  accept  ithe  position 
of  superintendent  of  motive  power  of  the 
Kansas  City,  Pittsburg  &  Gulf,  with 
headquarters  at  Kansas  City,  Mo. 

Mr.  A.  McCormick  has  resigned  his 
position  as  general  foreman  of  the  ma- 
chinery department  of  the  Chicago,  Rock 
Island  &  Pacific  at  Goodland.  Kan.,  to 
accept  the  position  of  master  mechanic 
of  the  Chicago  &  Alton  at  Slater,  Mo. 

Mr.  James  I.  Blakeslee,  having  resigned 
the  position  of  superintendent  of  the 
Pottsville  division  of  the  Lehigh  Valley, 
that  office  has  been  abolished,  and  that  di- 
vision will  hereafter  be  operated  as  the 
Pottsville  branch  of  the  Lehigh  division. 
Mr.  James  Roberts,  general  foreman 
of  the  Union  Pacific  shops  at  Armstrong, 
Kan.,  has  been  promoted  to  the  position 
of  master  mechanic  of  the  Kansas  division 
of  that  road,  taking  the  position  left  va- 
cant by  the  resignation  of  Mr.  Mert- 
sheimer. 

Mr.  F.  C.  Losey  has  been  appointed 
master  mechanic  of  the  Water  Valley 
shops  of  the  Illinois  Central,  with  juris- 
diction over  the  affairs  of  the  machinery 
department  of  the  Mississippi  division, 
vice  Mr.  W.  Hassman,  transferred.  Office 
at  Water  Valley.  Miss. 

Mr.  C.  F.  Quincy,  of  the  Q.  &  C.  Co., 
Chicago,  111.,  has  been  elected  a  director 
of  the  Iowa  Central,  and  has  also  been 
appointed  honorary  commissioner  for  the 
State  of  Illinois  to  the  Trans-Mississippi 
and  International  Exposition  to  be  held 
at   Omaha,   Neb.,   in   1898. 

Mr.  William  A.  Canty," formerly  of  the 
Screw  Machine  Department  at  Pratt  & 
Whitney  Co.,  Hartford,  Conn.,  has  sev- 
ered his  connection  with  that  company,  to 
take  the  snperintendency  of  the  Screw  Ma- 
chine Department  of  the  Davis  &  Egan 
Machine  Tool  Co.,  Cincinnati,  O. 

Mr.  W.  Hassman  has  been  appointed 
master  mechanic  of  the  Paducah  shops 
.  of  the  Illinois  Central,  with  jurisdiction 
over  the  affairs  of  the  machinery  depart- 
ment on  Louisville  division  and  Fulton 
district  of  the  Memphis  division,  in  place 
of  Mr.  J.  S.  Chambers,  resigned.  Office 
at  Paducah,  Ky. 

Mr.  A.  L.  Mohler.  vice-president  and 
general  manager  of  the  Oregon  Railroad 
&  Navigation  Co.,  has  been  chosen  presi- 
dent, to  suceed  Mr.  Edwin  McNeill,  re- 
tired.    Mr.   Mohler  went  to   the   Oregon 


Railroad  &  Navigation  Co.,  last 'May,  and 

inr  three  years  previous  to  thai 

eral  manager  of  the   Minm  St  St. 

I   ,|  .Ml 

Mr.  W.  B    Baldwin  ha    beet 

master   hanii     ol    the    Mi  (  omb   City 

hop    ol  thi    fllinoi    Central,  with 
diction  <■  •  1  Hi.   affairs  of  the  ma<  hinery 
departmenl  ol  the  Louisiana  division,  vu  t 
Mr.   F.   C    Losi  v.  tr.m  fi  rred      '  mice  at 

1   1  1  1  H .     Miss      Mi     Baldwin  was 

formerly    general    foreman    at    New    '  n 
.  .Ill 

At  the  annual  meeting  of  the 
Central  in  Chicago  last  month,  Mr.  II. 
J.  Morse  was  chosen  president  of  that 
road  to  succeed  Mr.  Russell  Sage.  Mr. 
Morse  lias  been  connected  with  the  Iowa 
Central  for  many  years,  having  formerly 
been  vici  president  for  many  years.  He 
ic  also  connected  with  several  large  trust 
and  banking  companies  in  New  York 
and  Rrooklyn. 

The  receivers  of  the  Baltimore  &  Ohio 
are  giving  the  Pittsburg  interests  of  the 
company  considerable  attention,  and  have 
selected  Mr.  William  Gibson,  assistant 
general  superintendent  of  Baltimore,  to  go 
to  Pittsburg  as  assistant  general  super- 
intendent, with  full  charge  of  all  the  Pitts- 
burg and  Wheeling  divisions  and  of  the 
Pittsburg  terminals.  Mr.  Gibson  was 
born  in  Edinburgh,  Scotland,  and  came 
to  the  United  States  at  the  age  of  21,  when 
he  entered  the  service  of  the  Cincinnati 
Southern  as  secretary  to  the  president 
Later  he  went  with  the  Cincinnati,  Hamil- 
ton &  Dayton  as  trainmaster,  and  left 
there  in  1887  to  go  with  the  Columbus. 
Hocking  Valley  &  Toledo  as  car  service 
agent  In  1889  he  went  with  the  Cleve- 
land. Cincinnati,  Chicago  &  St.  Louis 
as  chief  clerk  to  the  general  manager.  Mr 
William  M.  Greene,  who  is  now  general 
manager  of  the  Baltimore  &  Ohio.  A 
year  ago  Mr.  Greene  took  him  to  the 
Baltimore  &  Ohio  as  his  secretary,  and 
last  January  he  was  appointed  assistant 
general  superintendent. 

g'    i     i 

EQUIPMENT  NOTES. 

The  Carter  Brothers  are  building  eight 
freight  cars  for  the  Occidental  Railroad. 

Ten  passenger  cars  are  under  construe 
tion  at  Pullman's  for  the  Southern  Pacific 
Railway. 

The  Armour  car  lines  are  having  500 
freight  cars  built  by  the  Wells  &  French 
Company. 

One  car  is  being  built  for  the  Pennsyl- 
vania Oil  Refining  Company,  at  the  Erie 
Car  Works. 

The  Warren  Oil  Refining  Company  are 
to  have  five  freight  cars  built  at  the  Erie 
Car  Works. 

Two  hundred  freight  cars  are  under 
construction  at  Pullman's,  for  the  Illinois 
Central  Railway. 

The   Pullman  Company-  are  construct- 
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|ng  ,,,,,  the  Atlantic  & 

I 

ipany  are  build- 
ing 400  freight  cars  for  the  St.  Louis  & 
South)  <   ti  in    Railway. 

Railway    have 
I   twelve   freight   cars   from   the   St. 
Char  ny. 

The    I  Manufacturing   Company 

two  freight  cars  for  the  Can- 
da  Cattle  Car  Company. 

Two  switch  engines  arc  to  be  built  for 
the  Wiggins  Ferry  Company  at  the  Bald- 
win Locomotive  Works. 

1  the  Imperial  Railway  of 
Japan  are  well  under  way  at  the  Schenec- 
tady Locomotive  Works. 

The  Swift  Refrigerator  Car  Company 
are  to  have  300  cars  built  by  the  Michigan 
Peninsular  Car  Company. 

An  order  for  1,000  freight  cars  has  been 
placed  with  the  Pullman  Company  by  the 
Chesapeake  &  Ohio  Railway. 

Five  ten-wheeled  engines  for  Florida 
East  Coast  Railway  are  under  way  at  the 
Schenectady  Locomotive  Works. 

The  Continental  Freight  and  Express 
Company  are  to  have  200  freight  cars  built 
by  the  Wells  &  French  Company. 

The  Wells  &  French  Company  are 
building  1.000  freight  cars  for  the  Chi- 
cago, Burlington  &  Quincy  Railroad. 

The    Rogers    Locomotive    Works    are 
building   eight   six-wheel    connected    en- 
gines for  the  Lu  Ham  Railway,  of  China. 
The  Brooks  Locomotive  Works  are  con- 
structing   two    six -wheel    connected    en- 
gines for  the  Jalapa  &  Cordova  Railroad. 
The  Pittsburg  Locomotive  Works  are 
building    five    consolidation    engines,  for 
the  Chicago  &  Eastern  Illinois  Railroad. 
The  Pullman  Company  have  an  order 
for  1,000  freight  cars  from  the  Cleveland, 
Cincinnati,    Chicago    &    St.    Louis    Rail- 
way. 

The  Haskell  &  Barker  Car  Company 
are  engaged  on  an  order  for  150  freight 
cars  for  the  Green  Bay  &  Western  Rail- 
road. 

The   Chicago.    Milwaukee'    &   St.    Paul 
Railway  are  to  have  ten  consolidation  en 
gines   built   at  the    Baldwin    Locomotive 
Works. 

Twelve  consolidation  engines  for  the 
Chesapeake  &  Ohio  Railway  are  being 
built  at  the  Richmond  Locomotive 
Works. 

The  Kansas  City  Suburban  Belt  Line 
are  having  two  six-wheel  connected  en- 
gines built  at  the  Baldwin  Locomotive 
Works. 

The  Burlington.  Cedar  Rapids  &  Nor- 
thern Railway  have  placed  an  order  for 
two   passenger   cars    with     the     Pullman 
Company. 
Two  hundred  freight  cars  for  the  Con- 
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Air= Brake  Department. 


New  Air-Brake  Repair  and  Instruction 

Rooms  of  the  St.  Paul  &  Duluth 

Railroad  Company. 

Editors: 
I  herewith  submit  several  views  of  our 

new  air  brake  plant,  completed  and  opened 
May  6,  1897,  with  an  attendance  oi  54 
road  men  in  active  service.  Since  the 
roi  in  was  opened  the  daily  attendance 
has  averaged  29  men. 

St.  Paul  being  the  southern  terminal. 
and  as  nearly  all  engine  and  train  crews 
lay  over  at  this  point,  it  was  deemed  best 
by  the  management   to   have  a   room   in- 


CONDUCTED  BY  F.  M.  NELL1S. 

[or  brakes  1-  blue,  tram  pipe  For  signal 
blue  with  red  stripe,  giving  the  apparatus 
a  uoiitary  appearance.  Yellow  is  em- 
d  foi  equalizing  reservoir  and  con- 
nections,  all  brake  cylinders  are  brown 
and  auxiliary  reservoirs  are  green.  The 
colors  and  Fnished  brass  give  the  rack 
an  attractive  and  ornamental  appearance. 

\  Rand  air  compressor  is  located  in 
the  engine  room  and  furnishes  the  plant 
with  pressure  at  125  pounds, 

The  educational  equipment  in  the  in- 
struction room  is  shown  in  six  views. 

View    No.    I    is   a   portion   of   the   repair 


shown  111  the  photograph.  Full  length 
of  train  pipe  on  engine  and  tender  for 
brakes  and  signal  are  located  on  rear  of 
rack.  Three  duplex  gages  are  used.  The 
one  upon  the  left  shows  main  reservoir, 
and  both  train  pipe  pressures,  as  it  can 
be  connected  by  means  of  a  cock  to  either 
brake  or  signal  train  pipes.  The  gage 
on  the  right  shows  brake  cylinder  and 
reservoir  pressures.  The  center  gage  is 
connected  to  the  equalizing  reservoir  of 
the  brake  valve  and  the  train  pipe  on  the 
thirteenth  car.  The  two  pointers  on  this 
gage  show  in  a  very  impressive  way  the 
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stead  of  a  ear  for  instruction  purposes. 
This  was  also  appreciated  on  account  of 
the  acvantges  that  a  room  has  over  a  ear 
in  respect  to  frontage,  as  frontage  for 
class  purposes  is  limited  when  a  car  is 
employed. 

The  building  comprising  the  plant  is 
built  of  brick,  and  was  erected  expressly 
for  this  purpose.  The  dimensions  are 
24  by  48  feet.  Hight  of  ceiling  is  16  feet 
from  the  basement.  It  is  divided  into 
two  parts,  one  for  repair  work,  the  other 
for  instruction. 

Five  colors  are  employed  to  distinguish 
one  thing  from  another.  Main  reservoir 
connections   are   painted   red.   train    pipe 


room,  showing  rack  for  hanging  the  var- 
1011,  parts;  also  lye  tank  for  cleaning  pur- 
poses. The  dimensions  of  the  tank  are 
24  inches  diameter  by  40  inches  long.  The 
tank  is  heated  by  steam,  and  has  a  cage 
with  perforated  bottom,  which  can  be 
raised  or  lowered.  While  the  cage  is  sus- 
pended all  drainage  drips  into  the  tank. 
It  is  also  conveniently  loaded  and  un- 
loaded. The  cage,  as  shown  in  view,  is 
raised,  lowered  and  suspended  by  air  hoist 
that  is  hung  on  an  overhead  traveler, 
which  travels  with  its  load  around  the 
room,  reaching  all  desired  points. 

No.  2  is  what   we  call  the  engine  and 
tender  rack,   which  consists  of  the  parts 


equalizing  discharge   feature   of  the    1892 
valve. 

Brake  cylinder  rack  is  shown  in  view 
No.  3,  upon  which  13  brake  cylinders  are 
operated.  This  number  includes  the  sec- 
tional cylinder,  as  the  piston  in  this  cylin- 
der operates  with  the  others.  This  is  ac- 
complished by  placing  a  3^-inch  cylinder 
below  and  attached  to  floor,  the  piston 
rod  passing  through  floor,  triple  valve 
and  tube  in  auxiliary  reservoir  to  under 
side  of  piston  in  sectional  cylinder.  The 
cylinder  below  floor  is  connected  to  triple 
valve  on  the  eleventh  car.  and  opening 
being  made  on  side  of  triple  valve  be- 
tween   the   emergency   piston   and   valve. 
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When  valve  operate-  to  -upply   or  release 
pressure  from  its  own  cylmdei   il  al   o     up 
plies  and  releases  cylinder  below  lloor.  The 
capacity  of  auxiliary  reservoir  lias  been  in- 
creased to  supply  this  additional  demand. 

Eight  slotted  sleeves  are  employed  to 
give  variations  in  piston  travel.  Thi  I''1 
permits  the  travel  to  be  seen,  and  in  addi- 
tion, oak  blocks  of  different  lengths  can 
be  passed  into  the  sleeves.  Sin  duplex 
gages  show  the  pressure  m  an  equal  num- 
ber of  reservoir  and  brake  cylinders. 

View  No.  4  is  the  foundation  brake 
rack  that  occupies  a  floor  space  of  2l/i  by 
14  feet.  One  end  has  the  freight,  or  Stev- 
ens system  of  levers,  while  the  other  has 
the  passenger  or  Hodge  system,  with  their 
respective  hand  brake   staffs.     Both   sys- 


...  iin  111  view,  are  painted  with 
exception  .,1  :-.,■■■  md  11  ,;,!.  valve  I'.olll 
triple  valves  are  in  section,  as  they  have 
been  cut  in  two  One  half  is  set  into  the 
board  with  all  internal  pari  whole,  and 
are    free    to   ni<  ive    to   and    111  mi    thi  it 

eral  position        ("hi  hat  arc 

employed  on  the  apparatu    to  express  the 

different     parts     an      11   <■,]     on     tin      bond 

This  adds  to  its  appearam  e,  and  the  'i  ipli 
valvi  j  being  real,  makes  it  not  only  a  pic- 
ture, but  a  living  picture,     It  bring 
win ile  apparatus,  including  part     on  en 

giue.    tender    and    eoach    on     one     plane 
and  on  a  large  scale.     The  other  side  of 
board    ix    blank    for    crayon    -ketches,    or 
examples  in  figures. 
View  No.  ()  shows  two  revolving  t; 


I  he    train    pip  and    signal 

in  tin'  ba  id  are  built 

being 
equal  to  one  length  of  train  pipe  Coils 
arc  s  :  ing  and   13  coils 

in  all.     It  titinuous  line  of  pipe, 

no  1 ,i   angl l  d,  but 

d     I  '  i    lie  li     'in 
ployed    t"   separate   one   train    pipe   from 
another.     Rods  with  in  one  end 

to  fit  quareon  plug  of  cut-out  cock  extend 
through  tile  floor,  with  handles  on  upper 
end.       !  1    directly    below 

1  ylinder  rack  in  view   No.  4.  where 
they  can  be  conveniently  reached      A  tee 
and   I'ri-inch   cut  out   cock  are  placed   in 
sixth   tram  pipe  to  produce  the  condition 
tram  parted. 
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tems  are  operated  by  the  same  brake  cyl- 
inder. This  is  the  last  car  in  train,  but 
can  speedily  be  changed  to  first  car.  as 
train  pipe  for  engine  is  also  connected  to 
the  train  pipe  of  the  last  car,  and  all  that 
has  to  be  done  when  this  change  is  de- 
sired is  to  cut  it  in. 

View  No.  5  shows  blackboard  located 
in  front  of  foundation  brake  rack,  the  di- 
mensions being  y/i  by  12  feet.  It  is  sus- 
pended on  two  sliding  pivots,  which  per- 
mits board  to  be  turned  so  that  either  side 
can  be  used,  or  raised  and  lowered  as  the 
occasion  may  demand.  Slide  is  guided 
by  two  pipes  that  extend  from  floor  to 
ceiling.  Weight  of  board  is  counterbal- 
anced by  two  bars  of  iron  that  slide  inside 
of  pipes.     The  various   parts  on   side   of 


one  for  sectional  lubricators  and  injectors. 
The  other  and  larger  table  is  mounted 
with  all  sectional  parts  for  air  brake  ami 
air  signal,  and  all  miscellaneous  pieces 
for  same.  This  table  can  be  raised  and 
revolved  enabling  any  piece  to  be  brought 
in  front  of  class.  Each  piece  is  pivoted 
upon  a  bracket  that  is  also  free  to  revolve, 
so  that  each  sectional  piece  on  table  can 
lie  turned  or  made  to  occupy  any  desired 
angle.  For  example,  top  head  for  cl- 
inch pump  rests  upon  a  bracket  shaped 
like  the  letter  U.  Bracket  revolves  upon 
its  center,  while  head  revolves  in  bracket. 
Left  main  valve  cylinder  head  can  be  re- 
moved, main  valve,  slide-valve  and  bush 
for  same  can  be  taken  out  while  head 
rests  upon  bracket 


Train  pipes  for  air  signal  are  built  up 
in  the  same  way.  the  coils  being  4  feet 
wide.  28  feet  long  and  10  in  all.  One 
J^-inch  cock  for  each  pipe  with  rods  and 
handles  for  same.  Handles  are  located 
above  floor  behind  engine  and  tender  rack. 

We  have  been  using  this  apparatus  for 
instruction  purposes  for  a  period  of  two 
months.  This  short  experience  has  en- 
abled us  to  appreciate  the  manifold  ad- 
vantages to  be  gained  from  such  an  equip- 
ment. 

The  blackboard  and  the  foundation 
brake  rack  have  been  especially  helpful, 
both  to  instructor  and  instructed.  Being 
of  a  kindergarten  character  they  simplify 
preliminary  work,  and  are  a  constant  ready 
reference  for  further  advanced  stages  in 
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air  brake  knowledge.     The  operation-  ol 
the   plain  and  quick   action   triple   valves 
can   be   easily   apprehended,    as   all 
openings    and    passages    are    exposed    to 

view 

Geo.  R.  Parker, 

A.  B.  Insp.  &  hist   St    P.  &  D.  R.  R. 
St.  faul.  Minn. 

§         %         % 
Train-Pipe  Air  in  Quick  Action. 

Editors: 

Referring  to  the  statement  made  by  you 
in  the  August  issue  of  "Locomotive  En- 
gineering," refuting  the  claim  made  by 
Mr.  Willetts  that  four-fifths  of  the  air 
supplied   to   the  brake  cylinder   in   a   full 


pressure  and  volume  of  a  perfect  gas  will 
vary  inversely,  that  is,  if  we  double  the 
volume  we  reduci  t lie  pressure  one-half, 
and  \ue  versa.  It  is  also  stated  that  the 
product  of  the  pn  ssure  by  the  volume  is 
constant. 

In  all  emergency  applications  full 
equalization  of  pressure  takes  place  be- 
tween the  brake  cylinder  and  auxiliary 
reservoir,  so  that  if  they  equalize  at  a 
higher  pressure  than  50  pounds  per  square 
inch,  the  amount  of  a  full  service  applica 
tion,  the  difference  must  1"-  supplied  by 
the  train  line. 

Now  let  us  work  out  an  example  in 
which  a  full  emergency  application  litis 
been   made  and  the  pressure  obtained   in 


dividing  this  product  by  60  we  get  a  quo- 
tient of  167H,  which  is  the  number  of 
cubic  inches  of  space  occupied  in  the 
brake  cylinder  by  the  air  supplied  by  the 
auxiliary  in  an  emergency  application. 
The  remaining  space,  or  234V2  cubic 
inches,  is  the  space  filled  by  the  train 
line. 

Were  the  volume  of  air  supplied  by  the 
train  line  to  occupy  the  brake  cylinder 
alone,  it  would  give  us  a  pressure  of  35 
pounds,  or  '%  of  the  total  amount. 
This  reduced  equals  TT3  which  is  the  ex- 
act amount  of  train  line  pressure  in  the 
cylinder,  and  is  T!5  or  '/(,,  greater  than 
the  amount  contributed  to  the  brake 
cylinder  by  the  auxiliary  reservoir. 
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emergency  application  was  supplied  by 
the  train  line,  I  want  to  ask  if  you  are 
not  somewhat  mistaken,  and  is  not  Mr. 
Willetts'  statement  nearer  correct  than 
your  own? 

Some  time  since,  this  same  question  re- 
garding the  relative  amount  of  air  sup- 
plied by  the  train  line  and  auxiliary  in  a 
full  emergency  application  sprung  up 
among  the  employes  interested  in  the  air 
brake  problem  on  this  road,  lint  was  never 
settled  satisfactorily  or  to  my  liking,  and 
if  you  will  kindly  grant  me  a  little  sp  u  I 
think  I  can  clear  away  the  mystery  and 
give  a  simple  method  by  which  the  exact 
amount  of  pressure,  or  air,  each  supplies 
to  the  brake  cylinder  in  a  full  emergency 
application  can  be  determined. 

The    law    of    Mariotte    states    that    the 


the  brake  cylinder  is  60  pounds.  The 
brake  cylinder  to  be  eight  inches  in  di- 
ameter and  the  piston  to  have  a  stroke  of 
eight  inches.  In  a  cylinder  "i  this  size, 
with  the  piston  out  full  distance,  the  cubi- 
cal capacity  will  be  8  X  8  X  7854  X  8= 
402  cubic  inches. 

With  a  reduction  of  ten  pounds  from 
the  auxiliary  in  ordinary  service  applica- 
tion we  get  a  pressure  of  about  twenty- 
five  pounds  in  the  brake  cylinder,  and  as 
the  amount  of  reduction  is  no  more  in 
full  emergency  all  we  need  to  do  is  to  find 
the  amount  of  space  the  air  in  the  brake 
cylinder  at  twenty-five  pounds  pressure 
will  occupy  when  raised  to  sixty.  As  the 
product  of  the  volume  by  the  pressure  is 
always  constant,  we  multiply  402  by  25. 
which   gives   us   a   product   of   10050.      By- 


According  to  the  foregoing  I  am  willing 
to  credit  the  train  line  with  doing  seven- 
twelfths  of  the  work  in  full  emergency, 
and  also  to  believe  that  Mr.  Willetts'  state- 
ment was  not  far  out  of  the  way. 

In  general  it  may  be  accepted  as  true, 
that  the  higher  the  pressure  obtained  in 
an  emergency  application  the  greater 
will  be  the  relative  amount  of  air  sup- 
plied by  the  train  line. 

John  P.  Kelly, 
New   England    R.    R. 

Sandy  Hook,  Conn. 

[There  are  two  or  three  objections  to 
the  solution  offered  by  our  correspondent. 
First  of  all,  his  solution  depends  upon 
the  accuracy  of  his  assumption  that  the 
discharge  of  sufficient  air  from  the  auxil- 
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iary  reservoir  into  thi  braki  cylinder,  to 
reduce  the  auxiliary  reservoir  pressure 
frnm  70  to  60  pounds,  produces  a  press- 
ure of  25  pounds  in  the  brake  cylinder. 
This  assumption  is  probably  approxim- 
ately correct,  though  it  is  doubtful  that  an 
1  In  inch  piston  travel  would  result  in  so 
high  a  brake  cylindei  pn  sure  as  25 
pounds  wiili  .1  ten  pound  reduction  in  tin- 
auxiliary  reservoir.  An  important  item  to 
be  remembered  in  such  calculations  is 
that,  in  a  graduated  application  of  the 
brakes,  the  air  pressure  from  the  auxiliary 
reservoir  enters  the  cylinder  much  more 
slowly  than  the  air  from  the  train  pipe 
enters  the  brake  cylinder  in  an  emergenc) 

application,    and    considerably    ail 

would  be  lost  through  the  leakage  groove 


ei  'lit  inch  pi  ion  travel.  Passing  thi?, 
however,  let  us  regard  the  brake  cylinder 
volumi  .1  (02  1  nine  inchi  a  Mr.  Kelly 
has  done.  If  now  thi.  space  !»•  filled  with 
air  at  25  pounds  gage  pressure,  the  abso- 
lute pi  1  in  <  1  •  -.  pi  •mi. I  gag(  pressure 
plus  147  atmospheric  pressure)  will  be 
39.7  pounds.  The  space  01  1  upied  by  402 
cubic  inches  of  air  at  25  pounds  gage 
pri  me.  when  compressed  to  60  pound 
gage  pressure,  will  be  found  by  multiply- 
ing 402  by  39.7,  and  dividing  the  product 
by  74.7.  which  in. In  ,11.  the  space  occu- 
pied at  60  pounds  gage  pressure  as  214 
cubic  inches,  instead  of  107  5,  found  by 
Mr.  Kelly,  through  multiplying  402  by 
25,  and  dividing  by  to.  Deducting  this 
space   from   4o_>   cubii     inches   leaves    188 


pound    gagi    pn  appose  this  air 

now  be  compressed  into  such  space  that 
the   gage  pressure  shall   be   raised   to  60 

Is.  The  volume  of  this  space  will 
.  multiplying  2,ooo  by  64.7  (the 
nr  at  50  pounds  gage 
pressure)  and  dividing  by  74.7  (the  abso- 
lute    pi.      nre   of   air   at   60  pounds   gage 

11).  which  results  in  giving  us  1,732 
cubic  inches,  Thi  difference  between  the 
volume  occupied  by  the  air  at  50  pounds 
000  cubic  inches)  and  that  oc- 
cupied by  the  same  air  at  60  pounds  gage 
pressure  (  1,732  cubic  inches)  is  the  space 
which  must  be  filled  with  air  at  60  pounds 
pressure  from  the  train  pipe,  and  which  is 
268  cubic  inches.  As  before  stated,  a  por- 
tion  of  the  air  from  the  auxiliary  reser- 
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in  the  brake  cylinder  in  a  graduated  ap- 
plication than  in  an  emergency  applica- 
tion. 

The  next  serious  defect  in  our  corre- 
spondent's solution  is  his  assumption  that 
Mariotte's  law  refers  to  gage  pressures 
instead  of  absolute  pressures.  To  illus- 
trate, let  us  consider  his  example.  He 
assumes  that,  with  an  eight-inch  piston 
travel,  the  brake  cylinder  volume  is  402 
cubic  inches.  This  takes  no  account 
whatever  of  the  clearance  in  the  brake  cyl- 
inder when  the  brakes  are  released.  The 
brake  cylinder  clearance  is  somewhere 
in  the  neighborhood  of  a  volume  equal  to 
that  of  one  inch  piston  displacement,  or 
about  50  cubic  inches.  The  brake  cyl- 
inder volume  is  therefore  about  400  cubic 
inches  for  a  seven-inch  travel  instead  of  an 


cubic  inches  oi  space  to  be  filled  with  air. 
at  60  pounds  gage  pressure,  from  the  train 
pipe,  instead  of  234.5  cubic  inches,  as  de- 
termined by  Mr.  Kelly,  showing  that  a 
little  less  than  half  the  air  in  an  emergency 
application  is  furnished  to  the  brake  cyl- 
inder from  the  train  pipe. 

What  appears  to  be  a  more  satisfactory 
(though  not  entirely  satisfactory)  solution 
of  the  problem,  is  as  follows:  The  cubical 
contents  of  the  freight  brake  auxiliary  res- 
ervoir is  about  1.600  cubic  inches.  With 
a  seven-inch  piston  travel  of  the  eight- 
inch  cylinder,  the  cubical  contents,  in- 
cluding clearance,  is  about  400  cubic 
inches.  In  a  full  service  application, 
therefore,  the  combined  contents  of  the 
auxiliary  reservoir  and  brake  cylinder  are 
about    2,000    cubic    inches    of    air    at    50 


voir  is  wasted  by  leakage  through  the 
leakage  groove  in  any  service  applica- 
tion, so  that  the  actual  amount  of  air  re- 
quired from  the  train  pipe  in  emergency 
applications  is  undoubtedly  somewhat 
less  than  268  cubic  inches  at  60  pounds 
pressure,  as  less  air  is  lost  through  the 
leakage  groove  in  an  emergency  applica- 
tion. This  result  is.  however,  undoubted- 
ly much  more  nearly  correct  than  that 
which  we  have  calculated  by  the  method 
adopted  by  Mr.  Kelly. 

Our  correspondent  has  arrived  at  re- 
sults which  are  not  very'  far  from  the 
truth.  Instead  of  268  cubic  inches  of 
air  at  60  pounds,  from  the  train  pipe,  as 
we  have  calculated,  it  is  probable  that 
the  actual  amount  of  air  taken  from  the 
train  pipe  into  the  brake  cylinder  at  that 
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pressure  would  be  between  250  and  260 
cubic  inches,  so  thai  Mr.  Kelly's 
of  ->;,4  .  cubic  inches  is  noi  so  very  far 
from  being  correct  This,  however,  is  due 
to  accident  rather  titan  to  anj  merit  in 
the  method  emplo)  :d  Similar  calcula- 
tions, in  which  gage  pressures,  instead 
of  absolute  pressures,  have  been  in- 
nocently employed,  and  resulted  with  tol- 
erable approximation  to  the  trutn,  be- 
cause other  things,  such  as  cylinder  clear- 
ance, cooling  of  the  air  while  forcing  the 
piston  out,  etc.,  had  been  ignored,  and 
their  omission  happened  to  partially  off- 
set the  errors  introduced  through  treat 
ing  of  gage  pressure-,  only  Such  methods 
are  unreliable  and  even  dangerous.  —  Fid.] 


pressure  Rows  through  the  larger  port  to 
the  brake  cylinder  much  slower  than  it 
does  in  an  emergencj  application  through 
the  smaller  port  on  account  oi  the  gradu- 
ating port  being  only  partly  open  in  serv- 
ice application.  The  degree  of  opening 
of  the  graduating  port  decreases  as  the 
length  ol  the  train  increases.  However, 
this  cuts  no  figure  in  the  above  question; 
nor  has  any  proof  been  submitted  to  sub- 
stantiate the  assumption  that  four-fifths 
of  the  brake  cylinder  pressure  in  an 
emergency  application  comes  from  train 
pipe.  See  article  by  Mr.  Kelly  elsewhere 
in  this  department  on  this  question. — Ed.j 
It  is  admitted  that  if  both  pipes  A  and 
/>'  broke  the  brakes  would  apply. 


brake  cylinder.  The  air  would  pass  out 
by  x  to  the  open  air  until  such  time  as 
the  pressure  in  pipe  A  had  reduced  very- 
low. 

Following  is  our  comment  quoted  from 
same  page  on  this  feature,  the  truth  of 
which  will  become  readily  apparent  to 
those  who  will  take  time  to  study  Mr. 
Willetts'  brake  on  page  455,  June  num- 
ber: "Should  pipe  B  alone  be  broken  or 
uncoupled  when  brake  was  on,  all  brakes 
would  release.  1 1  brakes  were  not  on, 
they  could  not  be  put  on,  and  no  knowl- 
edge of  the  fact  would  be  had  until  an  at- 
tempt was  made  to  set  brakes.  If  pipes  A 
.Hid  B  both  broke,  the  brakes  would  apply 
\>  uli    diminished    force   as   described.     If 
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Mr.    Willetts'    Defense  of    His    Brake 
System. 

Editors: 

Referring  to  my  statement  that  train 
line  air  direct  was  four-fifths  of  the  quick 
action.  The  difference  gained  between 
full  service  and  an  emergency  application 
is  quick  action  wholly.  Train  line  air  di- 
rect is  the  cause  of  this  increase  in  press- 
ure. If  not  so,  why  not?  Is  not  the  aux- 
iliary connection  to  the  brake  cylinder 
smaller  in  an  emergency  than  a  service  ap- 
plication? 

[Ans.  I.  The  pressure  going  from  the 
train  line  into  the  brake  cylinder  in  an 
emergency  application  gives  the  increase 
over  that  had  by  a  service  application. 
Ans.  2.  The  port  is  constructed  smaller, 
but  there  is  no  ratio  of  four  to  five.  In  a 
service  application  the  auxiliary  reservoir 


Now,  if  pipe  B  alone  was  broken,  left 
open  or  uncoupled,  the  brakes  would  ap- 
ply also;  for  under  these  conditions,  when 
the  engineer's  valve  was  turned  to  cause 
an  application,  the  pipe  A  would  be 
thrown  into  connection  with  pipe  B, 
which  is  broken,  or  uncoupled.  Hence 
the  same  result  as  if  both  pipes  A  and  B 
were  broken. 

[The  following  quotation  is  admitted, 
which  is  from  our  comment  in  this  con- 
nection on  page  640,  August  number:  "If 
the  train  broke  in  two.  and  the  hose  coup- 
lings on  both  pipes  A  and  B  were  separ- 
ated, the  'automatic  cut-off  valve'  would 
not  close  until  pressure  in  pipe  A  exerted 
less  influence  on  parts  v  and  x  than  the 
tension  of  the  small  spring  above  the  lat- 
ter. The  triple  valve,  however,  would  re- 
sin Hid   immediately,   and   send  air  to  the 


pipe  A  alone  should  break,  brakes  would 
apply  full  force"  (with  auxiliary  reservoir 
pressure). — Ed.] 

The  automatic  cut-off  valve  will  permit  a 
certain  amount  of  air  to  escape.  It  de- 
pends on  the  arrangement  of  the  parts  as 
to  how  much  shall  be  allowed  to  escape 
before  it  is  to  close. 

[Following  is  our  quoted  comment  on 
this  feature:  "The  'automatic  cut-off 
valve,'  as  shown  on  page  455,  June  num- 
ber, consists  of  a  non-return  check  valve  x 
with  a  spring  and  a  diaphragm  valve  v. 
Train  pipe  A  pressure  holds  these  de- 
scribed parts  in  the  upper  position  as 
shown  in  the  picture.  So  long  as  train 
pipe  pressure  on  the  under  side  of  the 
diaphragm  valve  v  will  hold  the  parts  up 
against  the  tension  of  the  spring  on  top  of 
the  non-return  check  valve  x,  so  long  will 
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there  be  a  communication  between  the 
brake  cylinder  and  pipe  B.  It  pipi  B 
alone  broke  at  any  point,  oi  a  i  onm  i  ting 
hose  on  that  pipe  burst  or  be  lefl  open  and 
uncoupled,  any  air  sen)  to  the  brake  cylin- 
der would  go  to  waste  to  the  atmosphere. 
—Ed.] 

It  (the  automatic  cut-off  valve)  has  an 
interesting  point  to  look  at,  as  it  can  1 1<- 
so  arranged  that  it  will  give  an  application 
equal  to  a  service  stop  instead  ol  an 
emergency,  should  the  train  pari.  This 
would  make  quite  a  difference  should  it 
be  a  forty-car  train  with  the  twentj  head 
cars  equipped  with  air  and  the  separation 
should  take  place  at  the  head  end. 

[The  whole  matter  is  controlled  by  the 
degree  of  tension  of  the  spring  on  check 


|  \w  en   tin-  brake   would  I"    bett< 
with  an  equalizing  discharge  brake  valve. 

1 1  ei  nis  so  odd  in  tin-si-  modern  tim<  to 
hi  .11   the  abolition  ol  th<    i  qualizin 

charge     l(  .  I T  III  i         p,,l .1        [.:  ■  ■■■! 

Ed  I 

The   braki    cj  lindi  i    pri     un    hand  on 
the  ti  iple  air  gage  will  give  re  pi  m  *    to 
the  engine  m  of  his  wi  irk,  instead  ol  i 
izing  n   ervoii  n  dm  tion      I  hi   equalizing 
piston  performs  the  work  of  an  intelligent 

engineer        An     intelligent     engineer     can 

gi\ e  the  verj  I"  I  return  with  a  three- 
» aj  cock,  i  pei  iallj  w  hen  he  has  a  Hat 
rotarj  valve  and  a  long  tapering  groovi 
ti  i  make  the  dii  ect  reduction  w  ith. 

(I  lii-  coniniM   has  been  proven.-   Ed  I 
An  enginei  i   m it  well  po sted  will  cause 


er   watchea  his 
brake  cylinder  pressure  hand  and 
the  pri  •  ived  from  ation, 

and  when  valve  he  also  notes 

h  hat  n   the  brake  cj 

and    second   line    bj    th<    bral 

1 1-  Icmd  i.n  ili.   tripli  i    when 

thi     bn  i  .i  ting    out , 

and    if    such    a    condition    existed    as    Mr. 

Best  peal  i  'I  il  would  be  repaii 
cut  out,  instead  ol  tin  engineei  tarting 
out  with  the  idea  thai  he  had  five  ears  of 
air,  when,  in  fact,  he  has  only  three  or 
four,  also  saving  the  pump  the  trouble 
and  i  (pen  ■  ol  pumping  air  for  an  aux- 
iliary reservoir  that  is  only  to  be  wasted 
li  a  bad  picking.  The  engineer 
would  know  how  the  brake  cylinders  were 
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valve  *  of  the  "automatic  cut-off  valve." 
If  it  be  made  very  stiff,  in  the  event  of 
train  parting,  the  brake  power  will  not  be 
diminished  as  much  as  though  it  be  made 
weaker.  At  the  same  time,  if  it  be  made 
stififer,  less  braking  power  will  be  had  in 
service  applications,  as  the  valve  x  will  close 
earlier  and  shut  out  pressure  sent  from 
pipe  A  into  pipe  B.  It  would  be  impos- 
sible to  successfully  operate  this  system 
on  a  50-car  train  on  account  of  it  having 
no  quick  action  feature.  See  "Doctor 
Standard"  elsewdiere  in  this  department. 
—Ed.] 

The  equalizing  feature  of  the  brake- 
valve  is  here  done  away  with,  and  we  go 
back  to  a  direct  reduction.  The  gradual 
application  of  brakes  is  had  by  a  long 
tapering  groove  connecting  train  line 
with  second  line  and  brake  cylinders. 


a  wave  of  air  with  an  equalizing  discharge 
valve,  just  the  same  as  he  will  cause  it 
with  a  three  way  cock  in  a  partial 
emergency  application. 

[The  equalizing  feature  of  the  brake 
valve  was  not  supplied  with  a  view  to  pre- 
venting the  engineer  from  doing  wrong 
work,  but  was  to  furnish  him  means 
whereby  he  could  do  good  work.  The 
water  glass  and  gage  cocks  arc  placed  ■  "! 
.1  loi  omotive  that  the  engineer  may  know 
how  much  water  there  is  in  the  boiler,  but 
will  not  prevent  the  water  from  getting  be- 
low the  crown  sheet  should  the  engineer 
become  careless  and  neglectful. — Ed.] 

As  the  engineer  is  governed  solely  by 
brake  cylinder  pressure  to  stop  his  train. 
Ik-  should,  above  all  things,  be  aware  of  a 
packing  leather  leaking  when  it  is  so  bad 
that  it  will  leak  off  the  brakes  quick.     In 


holding   pressure    without    taking   some- 
one's word  for  it. 

[The  use  oi  a  third  hand  on  the  air 
gage  may  have  certain  uses;  but  we  grave- 
ly doubt  it  being  an  unmixed  blessing 
Again  we  doubt  whether  it  would  be 
watched  closely.  It  is  difficult  to  get  cer- 
tain engineers  to  watch  the  gage  long 
enough  to  see  that  a  proper  initial  re- 
duction is  made.  Between  giving  neces- 
sary attention  to  operating  the  three-way 
cock  to  prevent  kicking  off  head  brakes, 
and  watching  the  slowly  accumulating 
brake  cylinder  pressure  on  the  third  gage, 
we  wonder  how  much  time  he  would  have 
left  for  his  other  duties,  and  whether  some 
night,  when  thus  occupied,  an  indignant 
flagman  might  not  throw  a  lantern 
through  the  cab  window. — Ed.] 

The  second  line  would  be  the  instigation 
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of  having  cars  cut  that  would  be  detri- 
mental to  the  service  to  have  them  cut 
in  and  would  cause  them  to  be  reported 
for  repairs. 

You  ask  me  if  a  good  slack  adjuster 
would  not  be  a  better  way  out  of  the  dilti- 
culty  of  avoiding  flat  wheels  and  unequal 
pressure.  With  all  present  systems  I 
would  say  an  emphatic  "yes,"  as  they 
have  no  other  way  out  of  it. 

[We  made  no  reference  to  slid  flat 
wheels  in  mentioning  slack  adjusters,  al- 
though we  are  firm  believers  in  slack  ad- 
justers as  preventatives  of  wheel  sliding. 
Our  correspondent  has  not  read  our  ques- 
tion rightly.  VV'c  quote  it  irom  page  640, 
August  number,  as  follows:  "There  is 
no  doubt  that  to  handle  50  air-braked  cars, 
all  having  various  piston  travel,  is  a  diffi- 
cult task,  and   requires  good  work.      But 


direct  to  cylinder  cock  rod.  E.  A  quarter- 
inch  pipe  is  run  from  cylinder  A  to  an  or- 
dinary quarter-inch  operating  cock,  such 
as  is  used  on  auxiliary  reservoirs,  this 
cock  being  located  in  the  cab  within  easy 
reach  of  the  engineman.  The  spring,  G. 
operates  to  hold  cylinder  cocks  open,  and 
as  it  requires  a  pressure  of  say  65  pounds 
to  compress  spring,  cylinder  cocks  will 
open  should  pressure  in  main  reservoir 
fall  below  65  pounds,  thus  notifying  the 
engineman  that  the  pressure  in  brake  sys- 
tem is  getting  low,  the  reduction  of  press 
ure  having  taken  place  on  account  oi 
pump  stopping,  leaks,  or  too  frequent  ap 
plication  of  the  brakes. 

As  the  cylinder  cocks  open  automat- 
ically when  the  pressure  falls  below  65 
pounds,  the  risk  of  cylinders  bursting  dur- 
ing freezing  weather  is  entirely  obviated. 
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would  not  a  good  slack  adjuster  be  the 
better  way  out  of  this  difficulty?"  All 
our  comments  herein  are  based  on  long 
trains. — Ed.] 

A.    M.    Wlt.LETT. 

Camden,  A'.  /. 


Apparatus  for  Handling  Cylinder  Cocks 
Pneumatically. 

Editors: 

I  enclose  herewith  print  of  apparatus  for 
handling  cylinder  cocks  pneumatically: 
also  an  article  describing  same.  We  now 
have  140  engines  equipped  with  this  ap- 
paratus. 

The  air  cylinder  A,  is  place!  underneath 
the  running  board,  attached  to  back  cyl- 
inder head  casing,  or  may  be  located  at 
any  other  convenient  point.  If  placed 
underneath  the  running  board,  it  may  be 
connected  to  vertical  cylinder  cock  lever, 
B,  as  shown  on  print.  If  secured  to  back 
cylinder  head  casing,  piston  C  is  coupled 


It  should  also  be  noted  that  as  the  air 
pressure  must  be,  say  65  pounds,  before 
cylinder  cock  can  be  shut,  and  as  most 
locomotive  throttles  leak  more  or  less, 
hostlers  cannot  close  the  cylinder  cocks 
and  rush  the  engines  out  of  the  round 
house  with  cylinders  full  of  water,  and 
even  if  they  should  have  the  necessary 
air  pressure  to  shut  the  cocks,  the  water 
in  the  steam  cylinders  will  have  practically 
been  blown  out  while  the  engine  is  gen- 
erating enough  steam  to  pomp  the  air 
pressure  up  to  65  pounds. 

The  patents  on  this  apparatus  are 
owned  by  J.  W.  Thomas,  Jr..  assistant 
general  manager,  and  Otto  Best,  air  brake 
inspector,  Nashville,  Chattanooga  &  St. 
Louis  Railway. 

J.  W.  Thomas,  Jr. 

Nashville,  Tenn. 

[Since  the  above  communication  was 
received,  we  learn  that  the  Q.  &  C.  Co. 
has     secured    the    device    described,    and 


will  henceforth  handle  it.  Further  infor- 
mation may  be  obtained  by  writing  the 
Q.  &  C.  Co.,  Chicago,  111— Ed] 

ill 

Would  This  be   a    Better    Brake  Than 
the  Present  Form. 

Editors: 

Further  in  reference  to  matter  in  your 
June   number,   you   say:      "Advocates   of 
two-pipe  air-brake  systems  are  clearly  in 
the  wrong."     Well,  let  us  look  at  this  for 
a  moment,  and  suppose  we  are  equipping 
the   freight  cars  for  a  mountainous  road 
that  has  long,  heavy  grades.  In  this  equip- 
ment   we   put   in   a   second   line   of   pipes 
running   through    the   train,   caboose   in- 
cluded.    Now  if  we  put  a  branch  pipe  on 
each     car    between     this     pipe     and     the 
auxiliary  reservoir,  this  branch  to  have  a 
common    check     valve     intermediate    be- 
tween the  reservoir  and  the  pipe,  the  end 
of  this  pipe  on  the  engine  to  be  connected 
with   the  main  reservoir,  what  would  be 
the  result?     Manifestly  the  result  would 
be  that  each  auxiliary  reservoir  would  be 
automatically  supplied  with  air  whenever 
the  pressure  therein   was  lowered.     This 
would  do  away  with  retaining  valves  and 
require  no  especial  attention  of  the  engi- 
neer or  brakemen.     On  all  freight  trains  ' 
that  I  have  been  on  the  caboose  brake  is 
used    to    keep   up   the    slack    on    turning 
grades,  by  connecting  these  two  pipes  in 
the  caboose  and  using  a  valve  similar  to 
the   engine   valve,    together   with   a   hose 
connection   between    the   hose   of  the  ca- 
boose and  the  car  next  to  it,  this  connec- 
tion to  have  a  check  valve  in  its  center, 
set  so  that  the  air  in  the  main  pipe  could 
not  pass  to  the  caboose  through  it;  then 
caboose   brake  could   be   manipulated  by 
air  same  as  by  hand,  and  it  is  manifest  that 
this   connection   between   the    cars   could 
be  made  anywhere  in  the  train  that  was 
desired,  and  it  would  not  interfere  with 
the   engineer's  having  the  use   of  all  the 
brakes    in    the    train    when    needed.      He 
further  says:     "The  single  line  system  is 
good  enough  for  us  to  handle  until  some- 
thing  better     is    developed.      Then,     we 
want  that."     Yes.     Will  Mr.  Judd  tell  us 
how  a  better  system  is  to  be  developed 
while  the  standard  doctors  say  that  noth- 
ing but  their  standard  pills  shall  be  tried? 
I  for  one  would  be  glad  to  have  such  in- 
formation. 

Benj   W.  Smith. 
Princeton,  Ind. 


"Art"  Loomis,  the  genial  and  efficient 
Lackawanna  engineer,  is  noted,  locally, 
for  his  humor  and  wit.  A  short  time  ago 
the  boys  in  Scranton  were  discussing  the 
good  accomplished  by  the  recent  tour  of 
the  instruction  car  over  the  road.  "Yes," 
said  "Art."  "it  helped  us  a  heap.  We  are 
now  making  stops  with  half  the  air  we 
used  to,  and  if  the  car  had  stayed  another 
month,  we  would  be  making  all  stops  with 
palm-leaf  fans." 
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Better   Location  for  Main  Reservoirs. 

Editors: 

I  have  not,  for  some  time  past,  seen 'in 
your  paper  any  proposition  for  a  new 
place  in  which  to  put  the  main  reservoir. 
On  mosl  recently-built  and  up-to  dati 
locomotives  the  boilers  are  tituated  high 
enough  and  the  smoke  box  is  short 
euovgh  to  place  the  main  drum  a  pi 
the  accompanying  sketch. 

The  smoke-box  and  front  end  arrange- 
ment of  the  engine  in  the  drawing  are 
approximately  the  same  as  the  Brooks 
eight-wheelei  for  the  Illinois  Central  Rail- 
road, illustrated  in  the  January.  1NN7,  imni 

ber  of  "Locomotive  Engineering,"  while 
tli*  diameter  of  the  mam  reservoir  is  36 
inches,    as    against    -'(>'  .■    inches    in    the 


1  efi  1 ' ed   '"  above.     True,   it  brings  the 
center  ol   gra   il      down   and   also   n 
the  engine  look  neater,  but  it  ^  a 
unhandy  place  for  an  engineer  to  get  at 

while    his    machine    i,    running    sixty    or 
tj    miles  an   hour,  as    such  engines 
often  do. 

Of  course,  air  pump    ai 
to  get  oul  "t  order,  bul  once  in  a  while, 
when   not  properly  handled,  they  raise  a 
kick,  and  this  kick  is  somi  ed  on 

a  part  of  the  road  that   doesn't   suit  the 

enginei  1    ind  a   troubli    1 ■      Put  the 

air  pump  when    you  can't   help  seeing  it. 
and  the  engineer  w  hi  1  '1  not 

tear  its  getting  OUl  ol  O!  dcr. 

M.  F.  Jokes. 
Whatcom,   Wash. 


sr<;i;t:sTi:i>   location   101:   main   RESERVOIRS. 


Brooks  engine,  to  say  nothing  about  it 
being  much  longer. 

This  idea  would  be  specially  applicable 
to  Brooks  engines  of  recent  construction. 
which  have  no  arch  braces,  and  where  as 
large  a  drum  as  would  be  wanted  could 
be  placed  in  front  without  inconvenience. 
If  'he  drum  interfered  in  any  way  with 
the  cinder  hopper  a  change  in  the  operat- 
ing of  the  latter  could  be  easily  effected 
so  that  it  would  cause  no  trouble.  Of 
course,  the  scheme  could  not  be  well 
worked  on  narrow-gage  engines,  loco- 
motives with  low  boilers,  or  those  hav- 
ing the  pony  truck  spring  come  up  so 
high  that  there  would  be  no  room. 

I  object  strongly  to  the  position  of  the 
air  pump  on  the  Brooks  passenger  engine 


Information  Concerning  the  Marsh  Re- 
charging Device. 

Editors : 

In  reply  to  Mr.  Pratt's  letter,  published  in 
August  issue  of  "Locomotive  Engineer- 
irg,"  inquiring  as  to  what  objections  there 
would  be  to  lengthening  the  feed  groove 
in  the  cylinder  of  piston  triple  so  as  to 
allow  the  reservoir  to  charge  while  piston 
is  standing  in  normal  position,  in  my 
pressure  retaining  triple,  illustrated  on 
page  307  in  the  April  issue  of  your  jour- 
nal. I  wish  to  say  that  his  suggestion  is 
absolutely  necessary,  and  was  represented 
in  the  drawing  and  described  in  the  pat- 
ent 

The  pet  cocks  are  placed  on  the  triples 
to  avoid  the  expense  of  the  pipe  to  top  of 


ear,  and  it,  possibility  of  getting   stopped 
up,  and  it  is  much  easier  to  open  or  close 
ground  than  it  is  from  the 
the  train  when  consisting  of  a  mix- 
ii  flat  and  I 
The  ordinary  pre, sure  retaining  valves 
used  at  present  are  placed  on  top  of  the 
car  SO  as  to  bi  while  the  train 

is  in  motion,  a-   they   have  to  be  turned 
when  an   up-grade   is  encountered, 
with  my  device. 
A  train  can  be  handled  much  better  on 
a  level  with  my  device  in  operation  than 
at  present,  as  tie  admitted  to  the 

train  pipe  on  level  roads  i-  not  sufficient 
tse  the  device  to  act  on  more  than 
a  few  cars  on  the  front  of  train,  which  has 
a  tendency  to  hold  the  slack  up  when  re- 
leasing the  brake  after  making  an  applica- 
tion, and  while  the  train  is  in  motion  and 
the  jerk  from  the  delay  in  release  of 
brakes  on   the   rear  of  train. 

G.  W.   Marsh, 
Southern   Pacific  Railway. 
Oakland,  Cat. 


Mr.  Paul  Synnestvedt,  the  well-known 
air-brake  expert  and  writer  on  air-brake 
subjects,  has  recently  finished  a  course  in 
the  North  Western  University  Law 
School,  and  has  branched  out  in  business 
for  himself.  Henceforth  he  will  devote 
his  entire  time  to  the  patent  business  ex- 
clusively,and  to  that  end  he  has  opened  up 
an  office  at  1234  Monadnock  Block,  Chi- 
cago, 111.  Mr.  Synnestvedt  has  not  lost 
his  old-time  interest  in  air  brakes,  and  air- 
brake men  will  always  find  a  welcome  at 
his  office. 


The  Air-Brake  Department  of  "Loco- 
motive Enginering"  goes  to  press  earlier 
than  the  other  parts  of  the  paper,  and  for 
that  reason  we  are,  each  month,  obliged 
to  hold  over  correspondence  which 
writers  think  has  been  sent  in  ample  time, 
but  which,  in  reality,  has  reached  us  at 
the  eleventh  hour.  If  writers  wish  their 
correspondence  or  answers  to  questions 
to  appear  in  the  following  number,  they 
should  write  us  immediately  upon  read- 
ing their  paper. 

$  $  $ 

A  patent  on  the  "splice  coupling."  the 
short  length  of  hose  with  an  air-brake 
coupling  on  one  end  and  a  signal-line 
coupling  on  the  other,  has  been  granted 
a  Mobile  (Ala.)  man.  It  is  strange  that 
a  patent  should  be  granted  on  an  article 
which  has  been  in  general  use  so  long  as 
this  one  has. 

@     §     i 

The  Air-Brake  Men'-  Nashville  pro- 
ceedings contains  the  latest  things  in  air 
brakes.  Send  us  50  cents  for  a  paper- 
bound  copy,  or  75  cents  tor  a  leather- 
bound. 


<68 


LOCOMOTIVE    ENGINEERING. 


"Doctor  Standard." 

A  DBSCRIPTIV  K  SKETCH  OS  THE  BURLING- 
TON   BRAKE    TRIALS. 

On  page  700,  September  number,  a  cor- 
respondent questions  tin  wisdom  of  rail- 
in  adopting  a  standard  form  of  air 
brake,  as  he  belies  es  that  in  so  doing  they 
havi  deprived  themselves  of  improvement 
which  inventors  might  otherwise  now  give 
them.  To  energize  a  picture  winch  he 
draws  Liter,  he  portrays  the  railways  as 
"Patients"  and  the  M.  C  B.  brake  commit- 
tee as  "Doctor  Standard."  In  such  pic- 
ture we  have  "Patient  Railroad"  and 
iiu   Standard." 

"Doctor  Standard"  is  a  villain  who 
compounds  "standard  pills."  which,  by 
some  hook  or  crook  unexplained,  he  in- 
-  "Patient  Railroad"  into  swallow- 
ing, very  much  to  the  injury  of  that  in- 
dividual's good  health.  In  some  cases, 
it  is  given,  these  deadly  pills  have  nearly 
sent  "Patient  Railroad"  to  kingdom  come: 
and  it  is  only  by  the  skill  of  "Doctor 
Receiver"  that  "Patient  Railroad"  hasbeen 
able  to  retain  and  enjoy  the  use  of  his 
breathing  apparatus.  We  expressed  our 
skepticism  of  the  existence  of  this  fellow 
with  the  Borgia  instincts,  and  promised 
to  tell  in  this  number  of  another  "Doctor 
Standard"  of  our  acquaintance,  a  wise 
railway  physician,  and  one  keenly  awake 
to  his  patients'  interest.  It  is  of  this  friend 
of  railroads  that  we  write  the  following 
true  story: 

About  ten  years  ago,  "Patient  Rail- 
road" called  upon  "Doctor  Standard." 
"Doctor,"  said  he.  "air  brakes  on  my 
passenger  trains  have  done  their  work  so 
well  that  I  have  decided  to  equip  all  my 
freight  cars  with  them." 

"Have  you  ever  tried  air  brakes  on 
freight  cars?"  asked  the  Doctor. 

"Yes,  on  a  few,  and  they  seem  to  do 
as  well  there  as  on  passenger  cars.  I  have 
made  up  my  mind  to  put  air  brakes  on 
every  freight  car  I  own." 

"Hold  on,"  rejoined  the  Doctor.  "Don't 
be  so  fast.  This  is  a  matter  of  great  mag- 
nitude and  of  much  importance,  and  I 
would  therefore  urge  deliberation  and 
caution.  Upon  how  many  freight  cars 
have  you  operated  air  brakes  continuously 
in  one  train?" 

"Oh,  on  about  20  or  25  I  guess,  and 
they  worked  fine.     No  trouble  whatever." 

"Do  you  ever  have  more  than  that 
number  in  a  train?" 

"Oh,  yes.  Sometimes  as  many  as  50, 
but  if  brakes  will  work  satisfactorily  on 
25  cars  they  ought  to  work  equally  well 
on  50.  shouldn't  they?" 

"I  don't  know  about  that,"  said  the  Doc- 
tor, "and  neither  do  you.  You  are  only 
guessing  at  it.  I  have  a  suggestion  to 
make.  Don't  try  to  settle  this  question 
to-day.  Let  us  both  think  it  over  to- 
night and  compare  notes  to  morrow. 
Then  we  will  perhaps  be  able  to  arrive 
at  a  more  satisfactory  conclusion  as  to 
what  is  best  to  do." 

"Patient  Railroad"  agreed,  and  was  on 


hand  bright  and  early  next  morning  with 
an  exciting  story  of  ho«  a  25-car  train  of 
stock,  ever)  car  braked,  running  at  pas- 
senger  train  speed  li.nl  covered  .550  miles 
during  the  night.  "Why."  said  be,  "Burns, 
the  big  stock  man.  said  n  was  the  best 
stock  run  he  ever  hail,  and  was  so  phased 
with  it  that  he  wanted  to  sign  a  fat  con- 
tract immediately,  :_;iv  ing  us  his  entire  busi- 
ness in  the  future.  The  rival  road  has  had 
tins  business  heretofore.  I  tell  you.  Doc- 
tor. I  haven't  changed  my  mind  on  this 
subject  a  hit  since  our  talk  yesterday,  and 
next  week  I  shall  begin  equipping  every 
car  1  have.  The  automatic  air  brake  is 
all  right." 

"Perhaps  it  is,  and  1  shouldn't  blame 
you  much  lor  taking  the  step  when  such 
seductive  reports  are  coming  in,"  said 
the  Doctor,  "but  there  exists  the  same 
objection  and  unknown  element  that  we 
discussed  yesterday.  You  braked  but  25 
cars.  What  would  have  happened  ii  there 
had  been  40  or  50?" 

"It  would  have  been   just   the  same." 

"Possibly  it  would;  but  we  don't  know. 
Listen  to  what  I  have  to  offer.  L  con- 
fess that  your  high  opinion  of  the  air 
brake  is  justified;  but  there  are  at  least 
two  verj  important  items  to  be  thor- 
oughly considered  before  you  begin  equip- 
ping all  your  cars  with  brakes.  First. 
what  will  brakes  do  on  freight  trains  of 
greater  length?  Second,  is  it  not  possi- 
ble that  a  better  brake  may  be  invented 
by  some  fellow  about  the  time  you  have 
half  your  cars  equipped  with  this  one? 
Again,  you  may  favor  one  brake,  and  your 
neighbor  prefer  another  kind.  Tom,  Dick 
and  Harry  would  all  have  different  brakes 
which  would  not  interchange  with  each 
other.     Do   you   follow    me?" 

"Yes,   but " 

"Then  when  cars  would  get  off  the  home 
line,"  proceeded  the  Doctor,  not  heed- 
ing the  interruption,  "they  would  be  like 
an  Irishman  in  Germany  who  couldn't 
talk  German.  Do  you  follow?  Yes? 
Well,  we  would  have  a  mess  of  it  then, 
wouldn't  we?  Now-  I  am  coming  to  the 
point.  What  I  would  suggest  is  this:  I 
will  call  together  all  my  patients  (the  dif- 
ferent railroads  throughout  the  country) 
and  advise  them  to  take  concerted  action 
on  the  freight  brake  question.  If  they 
consent  I  shall  invite  all  inventors  of 
freight  brakes  to  meet  at  some  conveni- 
ent point  and  hold  a  series  of  tests  on  the 
same  scale  that  train  transportation  is 
now  made.  These  inventors  shall  come 
and  make  practical  running  tests  with  long 
freight  trains,  and  the  one  doing  the  high- 
est grade  of  satisfactory  work  shall  be 
given  the  entire  business  ol  supplying 
you  all  with  freight  brakes.  What  do 
you  think  of  the  scheme?" 

"It  is  all  right,"  replied  Patient,  "but 
that  chap  they  call  'Automatic  Air'  has 
the  only  brake  and  wdll  have  a  walk  over. 
See  if  he  don't." 

"Seeing  is  believing."  said  the  Doctor, 
"  and  we'll  let  it  rest  at  that  " 


In  response  to  "Doctor  Standard's"  invi- 
tation, the  several  brake  inventors  met 
with  him  to  discuss  the  matter  of  brakes 
for  freight  trains.  He  addressed  them 
something  like  this: 

"Gentlemen,  my  patients,  the  railroads, 
have  had  such  satisfactory  experience 
with  power  brakes  on  passenger  trains, 
that  they  now  propose  to  apply  them  to 
freight  trains  also.  As  their  advisor,  I 
shall  dissuade  them  from  choosing  a 
brake  until  after  a  series  of  competitive 
trials  at  least  one  brake  shall  have  proven 
itself  entirely  satisfactory  for  my  patients' 
use.  This  series  of  tests  will  be  held  on 
the  C.,  B.  &  Q.  Ry.  tracks  at  Burlington. 
la.,  next  July.  You  are  all  invited  to  corn- 
lute.  Each  competitor  shall  bring  50 
Height  cars  equipped  with  his  brake.  It 
may  seem  that  a  brake  which  does  satis- 
factory work  on  15,  20  or  25  cars  will  do 
equally  well  on  50  cars;  but  we  don't 
know.  We  want  to  find  out.  Inasmuch 
that  50  car  freight  trains  are  now  common 
we  will  require  your  brakes  to  work  satis- 
factorily in  service  and  emergency  stops 
continuously  on  that  number  of  cars.  We 
don't   want  to  make  any  mistakes." 

The  inventors  listened  attentively,  and 
"Doctor  Standard's"  scheme  was  agreed 
upon. 

At  the  appointed  time  five  competitors 
were  on  hand,  each  with  his  50-car  train. 
There  were  also  there  numerous  inven- 
tors with  blue  prints  and  sketches  of 
brake  systems  which  the  owners  of  course 
thought  were  superior  to  all  others;  but 
"Doctor  Standard's"  uniform  reply  to  all 
was  to  get  their  systems  in  substantial 
form  on  50  cars.  He  argued  that  a  brake 
on  paper  and  a  brake  on  50  cars  were  two 
entirely  different  things. 

Then  began  a  series  of  tests  which  forms 
one  of  the  most  important  epochs  in  the 
history  of  railroading.  The  famous  Bur- 
lington brake  trials  were  on.  It  was  a 
battle  royal.  The  running  ground  was 
soon  strewn  with  broken  brake  beams, 
pulled  out  drawheads  and  other  evidences 
of  roughly  handled  trains.  One  after  an- 
other of  the  competitors,  upon  seeing  that 
his  case  was  hopeless,  withdrew  from  the 
contest,  until  only  two  remained.  These 
two  we  will  call  "Automatic  Air"  and 
"Automatic  Vacuum."  Both  struggled 
hard  for  the  supremacy;  but  at  the  end 
of  19  days  "Doctor  Standard"  closed  the 
tests,  and  calling  the  inventors  together, 
addressed  them   as   follows: 

"Gentlemen,  these  tests  have  been  dis- 
appointing. None  of  you  have  done  sat- 
isfactory work,  owing  to  the  violent 
shocks  produced  in  stopping.  Three  of 
vim  have  brake  systems  which  look  well 
on  paper,  but  as  practical  train  stopping 
devices  are  dead  failures.  'Automatic 
Air'  and  'Automatic  Vacuum'  have 
brakes  that  work  very  well  on  25  cars  or 
less,  but  on  a  greater  number  the  violence 
of  the  shocks  is  increased  in  a  greater 
ratio  than  the  square  of  the  number  of 
cars  added.     You  have  knocked  the  loads 
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throng])  the  ends  ol  real  cars  with  youi 
terrific  shocks.  Your  brakes  are  no 
adapted  to  50  car  train-.  A  quicker  brake 
needed.  Go  home,  improve  your  ap- 
paratus, and  report  here  again  next  \l  iy, 
and  wc  will  continue  the  tests." 

Of  all  the  competitors,  "Automatic  Air" 
probably  felt  the  keem  1  di  appointment, 
Prior  to  these  tests  Ins  brake  had  been 
looked  upon  as  a  perfect  one.  Now  his 
was  classed  with  the  others,  and  all  were 
declared  faulty,  lie,  with  the  other  in- 
ventors, had  been  sent  home  in  much  the 
same  manner  as  a  class  of  school  boys 
who   didn't   know   their   lessons. 

"Patient  Railroad."  said  "Doctor 
Standard,"  as  they  walked  off  the  field 
together,  "weren't  those  shocks  on  the 
rear  cars  terrific?  Suppose  that  train 
had  been  50  cars  of  Burns'  stock,  and 
Burns  himself  had  been  snoozing  in  the 
caboose  when  that  first  stop  was  made. 
What  would  have  happened?  You  don't 
know?  Well,  I'll  tell  you.  Mrs.  Burns 
would  have  been  a  widow  and  would  have 
had  Burns'  life  insurance  before  Friday 
night,  and  the  local  butchers  would  have 
been  cutting  up  the  dead  steers  for  the 
hides  and  tallow." 

"I'll  admit  I  was  a  trifle  hasty,"  said 
Patient,  a  little  sheepishly,  "but  we  all 
have  had  our  eyes  opened  by  these  tests. 
Who  would  have  dreamed  that  you 
couldn't  get  the  air  out  of  the  train-pipe 
at  the  engineer's  brake  valve  fast  enough 
to  set  the  brakes  evenly  on  all  cars,  in- 
stead of  setting  those  on  the  head  cars 
and  causing  the  rear  ones  to  smash  into 
them  with  enough  force  to  knock  the 
ends  out  of  the  rear  cars.  I  wonder  what 
we  will  learn  next  year.'" 

"I  don't  know,"  said  the  Doctor,  "but 
all  of  these  fellows  recognize  the  fact  that 
their  brakes  must  set  quicker,  and  I'll  bet 
dollars  to  doughnuts  that  next  year  they 
will  all  come  with  electric  appliances  to 
their  brakes." 

The  inventors  returned  to  their  homes, 
and  began  the  work  of  improving  their 
brakes  for  the  next  year's  tests.  They 
all  recognized  that  their  brakes  were  too 
slow,  and  that  something  would  have 
to  be  done  to  shorten  the  time  of  appli- 
cation. "Automatic  Air"  sat  in  his  den 
thinking  something  like  this: 

"I  expected  to  win;  but  in  failing  to 
win  I  have  not  lost,  for  there  was  no 
winner.  There  will  be  another  test  next 
year,  and  it  will  be  my  one  concentrated 
aim  that  I  shall  come  off  the  winner.  The 
problem  to  be  solved  is  this:  How  shall 
the  brakes  on  the  first  and  last  cars  be 
made  to  more  nearly  approach  simultane- 
ous application?"  The  other  inventors 
were  each  asking  themselves  the  same 
very  important  question,  and  each  one 
proceeded  to  work  out  the  problem  on 
the  lines  be  thought  would  win. 

The  following  May,  "Doctor  Standard" 
held  another  series  of  tests  even  more 
extensive  and  complete  than  the  first  one. 
There  were  again  five  competitors.     The 


..id   ri\  .il  .   "  Automatic    Air"   and   "Auto 
n  ttii    \  ai  iiiun"  were  tin    mi1 

Of  the  th  om  nosl    formi 

dable    1  ompetitoi  d   in    a 

clevei  -•  horn  we  will  call 

ti  1.  ii'.  "      Uthi  >ugfh    i"        1  'I   1  ompn     1  d 
1  1,1  1!  inv  foi  ce,  he  applii  d  am 
'  his  brake  with  two    eparati 
operated  «  ith  eli  ctrii 

"Automatic    Vacuum"    had    practi 
the    ame  brake    >  tern  he  used  in  th 
trials,  with  the  addition  "I  .hi  electric  at- 
tachment to  the  valve  'in  each  car  for  ap- 
plying the  brakes.     He  did  not  use  elcc- 
11 11  ity  to  release. 

"  lutomatii  \n"  had  made  the  greatest 
change  in  his  appal  atu  I'1  USi  d  .1  iii  - 
triple  valve.  Instead  of  reducing  the 
pressure  in  the  entire  length  of  train- 
pipe  by  opening  the  engineer's  valve,  the 
reduction  was  started  at  the  brake  valve, 
and  the  first  brake  in  applying,  took  into 
Hs  cylinder  a  portion  of  the  train-pipe 
pressure,  thereby  making  a  reduction 
which  applied  the  following  brake,  and 
so  on  throughout  the  entire  train.  He 
performed  his  work  entirely  by  com- 
pressed air  and  did  not  use  electricity  to 
either  apply  or  release  brakes  as  the  other 
fellows  did.  He  was  soon  dubbed  "Quick 
Action,"  and  carries  that  name  to  this  day. 

The  remaining  two  new-comers  with- 
drew early  from  the  contest,  leaving  the 
battle  to  be  fought  out  by  these  three 
Greeks. 

"Doctor  Standard"  and  "Patient  Rail- 
road" stood  by  and  witnessed  a  more  in- 
teresting and  exciting  contest  than  that 
of  the  year  before.  "Automatic  Vacuum" 
made  much  shorter  stops  than  he  did  in 
the  preceding  year's  tests,  and  made  them 
without  any  shock  to  the  rear  cars.  "Elec- 
tricity" made  even  shorter  stops  still,  en- 
tirely devoid  of  shock,  and  released  every 
brake  on  the  50  cars  in  a  little  over  a 
second's  time.  "Quick  Action"  had  im- 
proved wonderfully  in  one  respect,  but 
had  retrograded  fearfully  in  another.  At 
20  miles  per  hour,  he  stopped  in  200  feet 
in  8  seconds,  as  against  350  feet  in  17  sec- 
onds the  year  before;  but  the  brilliant 
record  was  entirely  spoiled  by  the  terrific 
shock  on  the  rear  cars.  A  shock  that 
gave  a  slideometer  movement  of  20  inches 
in  the  rear  car  was  reckoned  sufficient  to 
knock  down  stock  and  shift  lading;  and 
"Quick  Action"  got  the  abnormal  slideo- 
meter movement  of  70  to  103  inches.  This 
was  appalling. 

"Patient  Railroad"  shook  his  head  and 
muttered  something  about  every  dog  hav- 
ing his  day.  and  then  and  there  trans- 
ferred his  allegiance  to  the  clever  stranger, 
"Electricity." 

"The  old  war  horse  has  met  his  Water- 
loo in  that  clever  stranger  'Electricity,'  " 
said  "Patient  Railway"  to  "Doctor  Stan- 
dard." 

"Don't  be  too  hasty  in  your  conclusion, 
my  fickle  friend."  replied  the  Doctor. 
"Perhaps  we  don't  know  the  man's  re- 
sources." 


On  in  receiv- 

thy   and   explaining  his  defeat. 

"I'd  u  aid  he.    And  he 

did.  and  in  a  run  at  20  miles  per  hour,  with 

electrically  ap- 

50  car  train   in   160 

feel    m  ,     id     time,  I      >U1   any  shock 

.    r.     Think    of    it.  Less    than    five 
freight  car  Icngl 

And    so    ended    "Doctor    Stand 

brake  trials,  and  it   was 
.11  that  "the  field  for  improve- 
ment  was  still  open  as  wide  as  the  year 
and   that   the   only   successful   sys- 
tem "i  fn  ighl  bral  •      •..!    air  brakes  actu- 
ated by  1  ailed  the  inven- 
d  told  then 

"I    d  I       muttered   "Quick 

Action"  to  himself.  "I  will  yet  do  the 
whole  thing  with  air  and  without  the  aid 
of  electricity.  Electricity  is  a  fine  thing 
in  its  place,  but  its  out  of  place  on  a 
freight  train.  It  would  be  all  right  if 
freight  trains  were  run  in  glass  cases,  and 
there  was  an  electrician  on  every  train  and 
a  repair  shop  in  every  caboose." 

"Quick  Action"  went  to  work  in  earn- 
est. "My  scheme  is  all  right,"  quoth  he,  as 
he  worked  away.  "A  snake's  never  dead 
'till  his  tail's  dead,  and  the  tail  don't  die 
'till  sun-down.     I'll  win  out  yet." 

And  he  did.  History  has  it  that  out  of 
the  new  valve  which  nearly  lost  "Quick 
Action"  the  second  contest  held  by  "Doc- 
tor Standard,"  he  evolved  the  present 
efficient  valve  so  well  known  to  all  of  us. 
The  length  of  stop  has  been  reduced.  He 
has  beaten  the  shortest  stops  made  by 
electrically  applied  brakes.  He  has  cut 
down  the  time  of  application  from  8  sec- 
onds to  2l/2  seconds.  The  slideometer 
movement  has  been  reduced  from  103; 
inches  to  a  fraction  of  an  inch. 

His  genius  and  courage  are  truly  ad- 
mirable; and  it  has  been  said  of  him  that 
"such  triumphs  in  mechanics  are  only 
achieved  by  those  whose  genius  is  of  that 
supreme  quality  which  enables  a  com- 
mander to  snatch  victory  from  defeat." 

Knowing  all  this,  it  was  no  wonder  then 
that  "Doctor  Standard"  gave  his  permis- 
sion to  "Patient  Railway"  to  equip  every 
car  he  had  with  quick  action  automatic 
air  brakes.  It  was  no  wonder  he  ad- 
dressed "Quick  Action"  as  follows: 

"My  friend,  yours  has  been  a  hard 
fought  and  well  earned  victory.  The  prize 
is  yours,  and  shall  remain  yours  until  some 
man  shall  evolve  a  better  brake  than 
yours,  but  he  will  wrest  the  laurels  of  vic- 
tory from  you  only  by  winning  them  as 
you  have  won  them. 

"Again,  my  congratulations  for  a  well 
deserved  victory." 

Here  ends  the  story  of  our  "Doctor 
Standard." 

$  §  $ 

The  Q.  &  C.  Co..  in  securing  the 
Thomas-Best  pneumatic  cylinder  cock 
apparatus,  has  added  another  good  device 
to  its  list  of  splendid  specialties. 
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QUESTIONS   AND  ANSWERS 

On  Air  Brake  Subjects. 

(101)  B.  R.  L.,  Columbus,  ()..  asks: 

I.  Are  not  the  springs  which  hold  the 
brake  beams  away,  so  the  brake  shoes 
don't  rub  the  wheels,  a  bad  thing  when 
brakes  are  applied?  2.  Don't  they  rob  the 
wheels  of  a  certain  amount  of  braking 
power?  3.  Don't  cars  which  have  no 
springs  get  more  brake  power  than  those 
which  have  springs.  A. — 1.  Yes,  ami 
their  use  should  be  discontinued.  A. — 2. 
Yes.    A. — 3.    Y. 

(102)  H.  T.,  Paducah,  Ky.,  writes: 
Has    not    the    pull-up    driver    brake    .1 

greater  tendency  to  compress  springs  and 
pull  engine  frame  down  on  boxes  than 
that  of  the  push-down  type?  My  friend 
claims  no  difference  in  this  respect.  Will 
you  please  decide  and  explain?  A. — With 
the  cam  brake,  the  pull-up  type  has  a 
greater  tendency  to  compress  springs, 
while  the  push-down  type  has  the  op- 
posite  tendency.  With  the  former  type, 
when  the  brake  is  applied,  the  tendency 
is  to  lessen  the  distance  between  the  shoes 
and  cylinder  by  the  driving  springs  com- 
pressing. On  the  push-down,  the  tend- 
ency is  to  increase  the  distance.  On  the 
outside  equalized  type  there  is  no  differ- 
ence so  far  as  compression  of  springs  is 
concerned,  for  the  cylinder  and  fulcrum 
point  are  both  on  the  frame,  and  there  are 
no  springs  between  them,  as  there  are  in 
the  former  case. 

(103)  J.  P.,  Marshalltown,  la.,  writes: 

1.  Where  does  the  trouble  lie  in  a  N.  V. 
engineer's  valve,  plate  No.  3,  when  it  does 
not  release?  2.  The  same  in  a  D  8  West- 
inghouse  valve?  3.  What  causes  the  driver 
and  tender  brakes  to  kick  off  when  only 
a  few  cars  of  air  are  attached,  no  leaks 
on  engine  or  tender,  N.  Y.  equipment 
throughout?  A. — I.  The  trouble  hardly 
lies  in  the  valve  unless  it  refuses  to  re- 
lease brakes  at  all  times.  In  that  event, 
it  is  barely  possible  that  the  inner  parts 
are  so  disarranged  as  to  prevent  the  sup- 
ply valve  from  lifting.  Just  what  part  is 
disarranged  must  be  determined  by  in- 
spection. Should  it  refuse  duty  one  time, 
and  respond  another  time,  the  trouble  is 
probably  due  to  lack  of  excess  pressure 
in  the  main  reservoir.  A. — 2.  Lack  of  ex- 
cess pressure.  A. — 3.  Leakage  from  main 
reservoir  into  train  line,  probably  past 
packing  leather  in  equalizing  piston,  or 
past  supply  valve. 

(104)  R.  K.  J.,  Kansas  City,  Mo.,  writes: 
I  have  one  of  the  latest  Westinghouse 

brake  valves,  and  every  time  I  moved  the 
handle  past  lap  position  the  air  would 
blow  out  of  the  little  elbow  in  the  bot- 
tom of  the  valve.  I  plugged  the  hole  up, 
and  now  every  time  I  set  the  brakes  they 
go  on  in  the  emergency.  I  claim  the 
triples  don't  work  right,  but  the  car  in- 
spector says  they  do.  Which  is  right? 
A. — The  car  inspector.  By  plugging  that 
elbow  up,  you  prevented  the  brakes  ap- 
plying gradually,  as  now,  in  order  to  ap- 


ply the  brakes,  you  must  move  the  handle 
to  the  emergency  position,  in  which  the 
triple:-,  are  supposed  to  work  in  the  emei 
gency.    Take  the  plug  out  and  watch  how 
the  brakes  set  when  you  move  the  handle 
to  the  service  position,  which  is  the  first 
shoulder    past    lap.      They    should    applj 
gradually  then,  and  in  all  probability  will. 
Thatair  that  gets  out  there  is  the  trainpipe 
pressure,  and  shouldcscape  there  when  you 
are  applyingthe  brakes  for  an  ordinary  stop. 
1  tos)   II.  O.  B.,  Swanton,  Vt.,  writes: 
1.  Does  an  8-inch  pump  with  receiving 
valves  of  the  proper   lift   get  a  cylindei 
full  of  air  at  each  stroke  at  whatever  speed 
it  may  run?  2.  Does  a  receiving  valve  with 
excessive  lift  get  seated  before  the  end  of 
stroke  is  reached?    3.     Is  not  the  air  sup- 
plied in  a  larger  volume  in  a  given  time 
than  the  discharge  can  accommodate  and 
cause  it  in  heat?    4.  How  near  the  end  of 
the  stroke  does  a  discharge  valve  lift  when 
pumping  against  go-pound  pressure?     A. 
—  I.      L    is    hardly  probable   that   a  pump 
running    at    its    maximum   speed    gets    a 
cylinder  full  of  air  at  as  high  pressure  as 
when  running  a  little  slower.    Just  where 
this  most  efficient  point  is,  an  indicator 
card  of  each  particular  pump  alone  will 
tell.   A. — 2.  If  the  speedofthe  pumpisslow, 
the  receiving  valve  will  seat  and  open  sev- 
eral  times,  and  will  be  indicated   by  the 
chattering  sound.    When  pump  runs  fast, 
the  valve  will  remain  open  entire  stroke 
if  packing  rings  are  tight.     This  can  be 
tested  by  holding  the  hand  over  the  sec- 
tion inlets.  A. — 3.   No.   The  heat  is  caused 
by  compression.    The  air  is  hot  before  the 
discharge  valve  lifts.    4.     Generally  speak- 
ing, somewhere  about  the  last  eighth  of 
stroke,  but  depends  upon  conditions. 
(106)  J.  A.  B.,  Knoxville,  Tenn.,  writes: 
I  have  had  a  great  deal  of  trouble  with 
quick-action  triples   blowing  at    the  ex- 
haust.    Will  you  kindly  tell  me  what  will 
cause  this,  and  if  there  is  more  than  one 
cause,   inform  me  how  I   can  tell   which 
it  is?     A. — There  are  several  causes  for 
this  as  follows:  Defective  slide  valve,  leak 
past  the  seat  of  the  emergency  valve,  leak 
past  the   gasket   between   the   triple   and 
cylinder  head,  or  auxiliary  reservoir  with 
freight  cars,  and  a  defective  tube  in  the 
auxiliary   reservoir   of  freight   cars.     To 
locate   which   particular    trouble     is    the 
cause  of  the  blow,  first  have  the  car  fully 
charged  up,  then  close  the  cut-out  cock 
next  the  triple,  and  if  the  brake  sets,  it  in- 
dicates that  the  trouble  is  due  to  leakage 
past  the  emergency  valve,  as  that  is  a  train- 
pipe  leak.     The  blow  will  stop  when  the 
brake   is   applied   with   this   test.      If   the 
brake  does  not  set  and  the  blow  does  not 
stop,  next  cut  the  car  in  again  and  have 
the  brake  applied  in  service  application. 
If  the  blow   continues   after  setting  the 
brake,  it  is  a  positive  indication  that  the 
trouble  is  due  to  a  defective  slide  valve; 
if  it  stops,  it  may  either  be  the  gasket  re- 
ferred  to   or   the   defective   tube    in    the 
auxiliary,   which   one  can  be  located   by 
examining  the  gasket. 


leeting  of  the  Railway  Signaling  Club. 

The  Club  of  Railway  Signal  Engineers 
held  their  fall  meeting  in  New  York  on 
September  14,  1897,  at  the  Grand  Union 
Hotel,  with  President  Gillingham  of  the 
Illinois  Central  Railroad  in  the  chair,  and 
twenty-seven  members  loaded  to  the 
guards  with  the  technics  of  their  profes- 
sion,  out  of  a  total  membership  of  fifty- 

-e\  en. 

In  his  address  the  President  expressed 
himself  clearly  on  the  line  of  action  likely 
to  give  the  best  and  most  lasting  results 
to  those  who  were  looking  to  their  organi- 
zation for  the  highest  efficiency.  Election 
of  applicants  to  membership  was  followed 
by  reports  from  numerous  committees, 
among  which  was  one  on  primary  bat- 
teries, and  others  on  different  kinds  of 
batteries,  showing  comparative  cost  of  the 
several  systems  from  an  operative  stand- 
point. 

At  the  night  session  discussion  was 
had  on  papers  read  at  the  previous  meet- 
ing, embracing  many  devices  recom- 
mended for  use  in  connection  with  signal- 
ing. The  members  evinced  a  thorough 
understanding  of  the  topics  under  discus- 
sion, as  well  as  familiarity  with  parlia- 
mentary usage,  and  for  a  young  associa- 
tion there  is  no  question  but  that  it  will 
carve  out  a  record  for  itself  fully  equal  to 
that  of  the  older  railway  organizations. In- 
vitations were  accepted  to  visit  the  Na- 
tional Switch  and  Signal  Company  at 
Easton,  Pa.,  and  also  to  view  an  electric 
plant  at  New  Britain,  Conn.  The  body 
has  held  its  meetings  in  Chicago  prior  to 
this,  but  New  York  appears  to  have  got 
in  its  baleful  influence  at  this  time,  and 
left  memories  that  will  linger  for  many 
days. 

i     i     i 

Cautious,  but  a  Little  Behind  Time. 

Jimmy  Montgomery  was  running  sec- 
ond section  of  No.  13  and  pulling  a  train 
of  loaded  coal  dumps  on  a  foggy  night 
from  Nowhere  to  Sumtown.  Pretty  soon 
he  saw  a  red  light  through  the  fog  and  he 
hauled  her  over  and  whistled  for  brakes 
in  a  hurry.  "Didn't  think  I  was  getting 
so  close  to  the  first  section,  must  be  run- 
ning mighty  slow,"  he  remarked,  as  he 
slowed  down  and  the  red  light  disap- 
peared. 

Then  he  opened  her  cautiously  and 
loafed  along  awhile  for  fear  of  getting 
into  that  caboose.  A  little  more  speed, 
and  the  first  thing  he  knew,  there  was  the 
red  light  again  and  the  former  circus  was 
repeated. 

This  performance  occurred  three  times 
before  Montgomery  found  out  that  he 
had  been  carefully  following  the  tail  light 
of  a  canal  boat  in  the  canal  beside  the 
road,  where  the  curves  and  fog  made  it 
almost  impossible  to  tell  where  it  was. 
This  was  a  good  many  years  ago,  but 
Jimmy  Montgomery  hasn't  heard  the  last 
of  "running  second  section  to  a  canal 
boat"  yet. 
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Car  Department. 


A  Railroad  Hospital  Car. 

The  Long  Island  Railroad  Company 
lias  placed  in  commission  a  car  that  stands 
unique  in  railway  equipment,  ?s  will  be 
understood  by  a  reference  to  our  half-tone 
and  line  engravings  of  a  car,  to  be  devot- 
ed exclusively  to  hospital  service.  The 
interior  views  show  the  operating  room 
with  the  dreaded  table,  and  the  opposite 
end  of  the  car  containing  the  cots,  of 
which  there  is  room  for  nine.  There  are 
twenty-four  cots  in  all,  and  they  are  con- 
structed so  as  to  be  utilized  as  stretchers 
when   necessary.      It   is   the   intention   of 


CONDUCTED  BY  O.  M.  REYNOLDS. 

heavy  linoleum  in  one  piece,  an  excel- 
lent article  in  a  place  requiring  scrupulous 
neatness,  since  a  hose  can  be  turned  on 
this  interior  of  the  car  without  working 
injury  to  the  furnishings,  wh.-n  once  the 
bedding  is  removed  from  the  cots. 

Besides  the  pains  taken  in  a  sanitary 
direction,  cheerfulness  is  induced  by  the 
pure  white  of  the  interior,  which  is  also 
varnished,  imparting  an  atmosphere  of 
comfort  that  is  quite  homelike.  The  car 
is  .1  standard  passenger  coach  transformed 
into  its  present  shape  by  removing  the 
seats   and   introducing   the  partition   and 


roads  have  an  efficient  though  ccstly  hos- 
pital service,  but  there  are  none  that  can 
ite  suffering  any  better,  nor  justify 
their  cost  any  better  than  this  one,  that 
can  be  rushed  to  the  scene  of  trouble  at 
an   instant's  notice. 


Safety  Appliances  on  Locomotives  and 
Cars. 

A  new  order  issued  by  the  Interstate 
Commerce  Commission  evinces  a  disposi- 
tion on  the  part  of  that  body  to  get  at  the 
exact  situation  of  things  with  reference  to 
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the  management  to  place  the  surplus  of 
cots  at  convenient  points  on  the  line,  so 
as  to  be  in  readiness  in  case  of  an  emer- 
gency. 

Lockers  are  in  the  operating  room, 
built  especially  for  the  purpose  of  con- 
taining every  appliance  and  convenience 
known  to  modern  surgery — and  they  are 
full.  A  drop  table  at  the  side  of  the  car 
opposite  the  lockers,  and  a  heating  boiler 
together  with  a  combination  water  tank 
for  drinking  and  washing  water  at  the 
end  of  this  room,  constitute  an  arrange- 
ment for  convenience  not  capable  of  im- 
provement. The  water  details  and  the 
sink  under  the  tanks  are  all  copper,  pol- 
ished.    The  floor  is  entirely  covered  with 


two  side  doors,  as  shown  in  th«!  line  en- 
graving which  gives  the  dimensions  of 
the  rooms  and  shows  the  size  and  location 
of  the  lockers  in  the  elevations  and  plan. 
The  car  was  fitted  up  for  its  mission  of 
mercy  at  the  Morris  Park  shops,  under 
the  direction  of  Superintendent  of  Mo- 
tive Power  Prince,  who  has  produced  a 
hospital  on  wheels  equal  to  any  ordinary 
emergency. 

This  car  is  now  ready  for  service,  and  is 
subject  to  the  orders  of  Dr.  J.  F.  Valen- 
tine, the  chief  surgeon  of  the  Long  Island 
Railroad,  who,  with  his  assistant  sur- 
geons will  be  with  the  car  whenever  acci- 
dent on  the  line  renders  it  necessary  to 
hurry  to  the  relief  of  the  injured.     Other 


the  application  of  automatic  couplers  and 
air  brakes.  There  appears  to  be  nothing 
in  the  order  that  conveys  a  ray  of  hope  to 
those  who  have  builded  on  an  extension 
of  time  beyond  the  fateful  January  I.  1808. 
The  full  text  of  the  document  is  given 
below: 

"The  Commission  having  under  consid- 
eration the  Act  of  March  2.  1S93.  entitled 
'An  Act  to  promote  the  Safety  of  Employes 
and  travelers  upon  railroads  by  r.  mpelling 
common  carriers  engaged  in  Interstate 
Commerce  to  equip  their  cars  with  auto- 
matic couplers  and  continuous  brakes, 
and  their  locomotives  with  driving-wheel 
brakes,  and  for  other  purposes;'  and  deem- 
ing it  necessary  to  have  further  information 
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as  to  the  progress   made  by  carriers  in 
equipping  their  cars  and  locomoti\ 
conformity  with  said  Act: 

"It  is  ordered.  That  each  common  car- 
rier engaged  in  the  transportation  of  In- 
terstate Commerce  by  railroad  be  re- 
quested to  file  with  the  Secretary  of  the 
Commission  on  or  before  the  first  day  of 
October,  1897,  a  statement   showing: 

1.  Total  number  cif  freight  cars  owned 
September  I,  1897. 

2.  Number  of  freight  cars  equipped  with 
automatic  couplers  between  April  1,  1895. 
and  September  1,  1897.  including  type  and 
kind  of  coupler  used. 

3.  Number  of  freight  cars  equipped 
with    power   or   train   brakes,    other   than 


9.  Estimated  percentage  of  total  frei  [hi 
cars  which  will  be  equipped  with  auto- 
matic couplers  by  the  first  day  of  January, 
1898. 

10.  Estimated  percentage  of  total  freight 
cars  which  will  be  equipped  with  powet 
or  train  brakes  by  the  first  day  of  January, 
[898  " 

0    '  0      ® 

The  Standard  Steel  Platform. 

The  steel  platform  described  in  con- 
nection with  the  Great  Northern  coast 
train,  illustrated  in  our  September  issue, 
had  a  familiar  appearance;  but  we  did  not 
recognize  in  it,  with  the  opportunity  for 
inspection   at  our  disposal,  our  old  friend 


Interchange  Disputes. 

At  the  July  meeting  of  the  Arbitration 
Committee,  held  in  Chicago, several  rough 
places  were  made  smooth,  among  which 
were  the  cases  of  the  Des  Moines  Rail- 
way Company  versus  Missouri-Pacific 
Railway  Company  in  one  instance,  and 
thi  Lake  Shore  &  Michigan  Southern 
Railway  versus  Lake  Erie  &  Western 
Railroad  in  the  other. 

In  November,  1896.  the  Missouri-Pa- 
cific Railway  Company  rendered  a  bill 
against  the  Des  Moines,  Northern  & 
Western  Railroad  Company' for  welding 
two  truss  rods  on  a  D.  M.,  N.  &  W.  car, 
and  attached  a  repair-card  stub  to  the  bill, 
giving  as  cause  for  repairs,  "old  truss  rods 
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hand  brakes,  between  April  1,  1896,  and 
September  1,  1897,  including  kind  of 
brake  used. 

4.  Total  number  of  locomotives  owned 
September   1,    1897. 

5.  Number  of  locomotives  equipped 
with  power  driving-wheel  brakes  between 
April  I,  1896,  and  September  I,  1897. 

6.  Number  of  freight  cars,  if  any,  pur- 
chased or  built  between  April  1,  1896,  and 
September  I,  1897,  which  are  not  equipped 
with  automatic  couplers. 

7.  Number  of  freight  cars,  if  any,  pur- 
chased or  built  between  April  1,  1896,  and 
September' 1,  1897,  which  are  not  equip- 
ped with  power  or  train  brakes. 

8.  Number  of  locomotives,  if  any,  pur- 
chased or  built  between  April  1,  1896,  and 
September  1,  1897,  which  are  not  equip- 
ped with  power  driving-wheel  brakes. 


the  Standard  steel  platform,  manufactured 
by  the  Standard  Coupler  Company,  who 
have  equipped  fifty  of  the  Great  Northern 
passenger  cars  with  their  platforms  up  to 
the  present  time. 

This  platform  has  been  adopted  as 
standard  by  the  Pullman  Company,  which 
fact,  taken  in  connection  with  its  use  on 
no  less  than  fifteen  trunk  lines,  furnishes 
ample  proof  that  it  is  a  construction 
whose  worth  is  meeting  with  a  merited 
success.  Metal  in  the  framing  of  a  plat- 
form, especially  in  that  portion  of  it  which 
is  called  upon  to  resist  the  shocks  and 
stresses  of  the  draft  rigging,  has  en- 
grossed the  attention  of  the  best  me- 
chanics for  years,  and  the  large  following 
of  the  "Standard"  indicates  that  the  head- 
work  devoted  to  the  subject  has  not  been 
barren  of  results. 


broken."  The  bill  was  objected  to  by  the 
D.  M.,  N.  &  W.  R.  R.  on  the  ground  that 
when  the  car  reached  home,  one  of  the 
truss  rods  was  broken,  clearly  showing  it 
to  have  been  overheated  in  making  the 
weld,  and  claiming  that  the  charge  should 
be  made  for  but  one  truss  rod  repaired. 

The  M.  P.  Ry.  Company  insisted  that 
the  repairs  were  properly  made,  and 
showed  from  the  record  of  the  joint  in- 
spector between  the  road  and  the  road 
over  which  the  car  left  its  line,  that  no 
defects  existed  on  the  car  when  it  left 
the  road,  and  said  that  it  was  not  respon- 
sible for  any  damage  that  might  have  been 
done  after  the  car  left  its  line.  The  cor- 
respondence failing  to  settle  the  case,  it 
was  referred  to  the  Arbitration  Commit- 
tee for  decision,  and  in  submitting  it,  the 
D.   M.,  N.  &  W.  R.   R.   stated  that  the 
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M.-P.  Ky.  claimed,  and  doubtless  did  weld 
two  truss  rods  on  the  car  in  question, 
attaching  repair  card  to  cover  same,  and 
rendered  bill,  but  when  the  car  reached 
Des  Moines,  one  of  the  truss  rods  was 
broken,  showing  that  it  was  overheated 
in  welding;  thai  under  the  rules  this  is  all 
owner's  charge,  but  it  contended  thai  the 
owner  has  the  right  to  insist  on  having 
the  repairs  made  properly,  which  was  not 
done  in  this  case;  consequently  the  bill 
should  be  for  repairs  of  one  truss  rod,  in- 
stead of  two. 

Decision — There  is  no  evidence  in  the 
enclosed  correspondence  to  show  that  the 
broken  truss  rod,  when  it  arrived  home, 
was  broken  where  it  had  been  welded  by 
the  M.-P.   Ry.;  but  as  it  was  claimed  by 


Wi   i'  i  n  Rath oad  I  pan)  foi 

cai  attaching  repair-card  stubs  to  the 
bills.  I  he  bill  were  returned  by  the  Lake 
Erie  &  Western  mad,  objecting  to  the 
charges  against  twenty  one  cars;  the  re- 
pair-card stubs  giving  as   

niuval,  "hard  spots"  and  "bright  and 
spots,"  claiming  thai   this   was  something 

new  in  journal-bin  in:-  defeel  ,  and  then 

was  nothing  in  the  rules  to  justify  it. 

To  this  the  L.  S.  &  M.  S.  replied,  that 
the  terms  shown  on  the  back  of  the  stubs 
giving  tin  reasons  for  making  the  repairs 
are  not  as  clear  as  they  should  be;  that 
the  terms  do  not,  in  reality,  give  the  rea- 
sons for  which  the  bearings  were  neces- 
sarily removed,  but  simply  to  give  the 
condition  of  the  bearings  after  the  boxes 


I.    E.  &  W.  road  replied,  that  the 
■  ard   Stub  made   no  mention  of  the 
running  hot,  and  for  that  reason  it 
objects  to  the  bills;  that  it  is  inclined  to 
that    the    brasses    were    ret 
-nt   cause,   and    that     the    hard    and 
bright   spots   were   more   imaginary  than 
real.     As  for  small  particles  of  waste  get- 
ting in  between  the  journal  and  the  bcar- 
nd  causing  hot  boxes,  that  is  an  old 
and  exploded  idea;  it  had  been  repeatedly 
tried,  without  causing  a  hot  box  or  injury 
to  the  bearing,  and  that  the  claims  that 
they  were  removed  on  account  o<  running 
hot  is  rather  late,  as  this  claim  is  not  made 
until  after  the  bills  are  disputed. 

Not  being  able  to  reach  an  amicable 
settlement,   the   matter   was   referred,  by 
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the  owning  road  that  the  iron  was  burnt, 
it  may  be  inferred  that  the  breakage  was 
at  the  weld.  The  structure  of  iron  that 
has  been  overheated  is  very  similar  to  that 
of  iron  of  inferior  quality,  having  little  or 
no  fiber.  The  fact  that  the  truss  rod  in 
question  broke  twice,  and  one  other  broke 
also,  without  evidence  of  unfair  usage, 
would  indicate  that  they  were  either  too 
light  or  the  iron  of  poor  quality — most 
likely  the  latter;  and  as  there  was  no  ques- 
tion as  to  the  responsibility  of  the  car 
owner  for  repairs  of  parts  similar  to  that 
in  question  which  might  fail  under  fair 
visage,  it  is  the  opinion  of  the  committee 
that  the  bill  of  the  Missouri-Pacific  Rail- 
way is  correct,  and  should  be  paid. 

In  December,  1896,  the  Lake  Shore  & 
Michigan  Southern  Railway  Companj 
rendered  bills  against  the   Lake   Erie   & 


run  hot;  that  these  hard  and  bright  spots 
are  caused  by  small  particles  of  waste  at- 
taching themselves  to  the  journal,  and  are 
carried  around,  getting  in  between  the 
journal  and  bearing.  The  result  is,  they 
become  hot,  carbonize,  and  cause  the  oil 
to  burn  as  it  comes  in  contact  with  the 
carbonized  spot.  As  there  were  no  other 
parts  of  the  running  gear  of  the  cars 
needing  renewal,  and  as  the  boxes  were 
given  proper  attention  while  in  its  pos- 
session, it  maintains  that  the  charges  are 
proper,  and  refers  to  arbitration  case  403 
in  support  of  its  position,  that  it  might 
have  used  the  term  "hot  box"  on  the  back 
of  the  stubs  to  show  the  reason  for  mak- 
ing the  repairs,  but  preferred  to  state  the 
actual  condition  of  the  bearings  removed, 
which  is  conclusive  that  the  journals  were 
hot. 


mutual  consent  to  the  Arbitration  Com- 
mittee, who  decided  as  follows: 

Decision — The  terms  "hard  spots," 
"bright  spots,"  "copper  spots,"  etc.,  ex- 
press the  general  condition  that  a  brass  is 
found  in  after  it  has  reached  the  hot  stage. 
It  has  been  ruled  that  hot  boxes  are  not 
necessarily  due  to  unfair  usage.  There 
is  nothing  submitted  in  the  correspon- 
dence that  warrants  a  conclusion  that  the 
brasses  were  not  chargeable  to  the  car 
owner.  In  the  opinion  of  the  committee, 
the  bill  of  the  Lake  Shore  &  Michigan 
Southern  Railway  Company  was  correct, 
and  should  be  paid. 

The  two  cases  cited  above  are  fair 
samples  of  the  trivial,  not  to  say  dis- 
honest, practices  resorted  to,  in  some 
cases,  to  evade  payment  of  a  just  bill. 
Such  instances  are  not  too  rare,  but  they 
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do  not  parade  themselves  as  often  as  they 
once  did,  a  spirit  of  fairness  characteriz- 
ing most  of  the  interchange  business,  and 
the  disposition  to  fight  every  bill  slowly 
giving  way  to  the  precepts  taught  by  the 
Golden  Rule. 


Yard  Labor- Savers. 

Proper  facilities  for  loading  of  axles, 
scrap  wheels,  mounted  wheels,  etc.,  with- 
out    the     usual     accompanying     muscle 


ground  at  points  most  convenient  for 
handling  the  work.  That  for  loading 
mounted  wheels  is  situated  centrally  be- 
tween  the  rails  of  the  loading  track,  with 
car  in  frcnt,  and  storage  track  at  right 
angles  with  it.  In  loading,  the  wheels 
are  rolled  down  to  the  lift,  whose  piston 
has  on  its  top  a  saddle  on  which  the 
wheels  are  rolled  and  afterwards  lifted  to  a 
track  on  line  with  the  car  platform;  by 
this  means  loading  is  easily  and  ijuickly 
accomplished. 


A  like  device  is  used  for  loading  axles, 
with  the  difference  that  the  platform, 
while  standing  at  right  angles  with  the 
track  and  car,  is  fitted  with  a  series  of 
cast-iron  rollers,  in  sets  of  three  placed 
end  to  end;  the  platform  has  one  of  the 
sets  of  rollers  at  each  end,  and  each  roller, 
which  is  independent  and  rolls  on  its  own 
bearings  has  a  concaved  surface  so  that 
an  axle  will  lie  centrally  in  its  place  when 
once  on  the  rollers.  The  platform,  it  is 
thus  seen,  will  hold  three  axles  at  once. 
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stretching  of  a  laboring  gang  is  the  ex- 
ception rather  than  the  rule  in  a  shop 
yard,  and  on  that  account  when  once  seen 
they  leave  a  lasting  impression  on  the 
mind  of  the  observer  if  he  takes  an  inter- 
est in  affairs  mechanical. 

A  case  in  point  came  under  our  notice 
at  ihe  Chicago  car  shops  of  the  Chicago 
&  Northwestern  Railway,  while  browsing 
around  that  territory  not  long  ago.  Air, 
of  course,  was  the  means  to  the  end,  and 
this   was   used   in    cylinders   let   into   the 
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For  loading  scrap  or  unmounted  wheels, 
there  are  a  pair  of  cylinders  let  into  the 
ground  about  four  feet  from  center  to 
center,  end  a  few  feet  from  the  side  of  the 
track.  On  the  top  of  the  air  pistons  which 
are  made  of  7-inch  piping,  there  is  a  plat- 
form made  of  a  size  that  will  hold  six  or 
eight  wheels,  which,  upon  being  raised  to 
thelevelofthe  car  floor  by  the  air  cylinders 
are  loaded  or  unloaded  with  dispatch,  and 
with  none  of  that  tired  feeling  experienced 
by  the  chain  gang. 
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and  being  at  the  track  level  it  is  easily 
loaded,  for  the  reason  that  the  axles  are 
laid  on  supports  having  an  incline  toward 
the  lift,  gravity  carrying  them  there  when 
the  holding  blocks  are  freed.  When  the 
platform  receives  its  load,  air  is  admitted 
to  the  cylinders  and  the  load  is  elevated 
to  the  level  of  the  car  floor,  onto  which 
a  slight  push  is  sufficient  to  send  the  axles. 
If  time  saved  were  the  only  consideration, 
these  l.ibor  savers  would  prove  a  boon 
to  any  shop. 


LOCOMOTIVE    ENGINEERING. 


775 


Malleable  Draft  Irons. 

Wooden  draft  timbers  have  reai  hed  th< 
limit  of  their  power  to  vex  and  harass 
Master  Mechanic  Tongc,  of  the  Minne 
apolis  &  St.  Lonis  Railroad.  They  arc-  in 
be  supplanted  by  the  malleable  construc- 
tion 'shown  herewith,  which  was  devised 
by  Mr.  Child,  the  head  of  the  car  depart 
ment,  who  was  prepared,  by  an  annoying 
experience  in  the  maintenance  ol  wooden 
draft  rigs,  to  follow  the  Scriptural  in- 
junction, "If  thine  eye  offend  thee,  pluck 
it  out."  Substituting  draft  timbers  for 
the  organ  of  vision,  he  is  now  engaged  in 
the  eliminating  process,  and  hopes  to  be 


ally  in  the  usual  way.    Then         onlj  two 
vertical  bolts  in  i  ai  h  mi  mbi  i    and  tho 
are  at  the  end  sill     a  fact  worthy  of  more 
than    passing    note,    when    compared    with 

the  old  prai  t i  putting  in  from  six  to 

eight    Vineh    bolts,     l8    inches    lone     hi 

tween    the   end    sills  and    body    bolster. 
Two  horizontal    boll     pa       through   the 
flanges  and  bolstei  .it  the  rear  end,  thus 
making   four   bolls  do  the   work   ol   i 
Two  lugs  are   east   on   the   uppei 
and  arc  let  into  the  center  sills;  the  foi 

ward   lug  abutting  against   the  inside    Fai 

ol  the  'lid   -''I       In  furtherance  ol  thi      i  II 

contained  idea,  the  draw  bar  i-  carried  at 


t  that  may 
attract   the  attention   oi   tho  e   engaged  in 

solving  tin  ighi  problem. 


'.I'll     ..  '    i'  i  n    Railway 
shops,  at   St,    Paul,   have   been   working 

doubl i    a   long   period   of  time, 

employing  two  jets  "I  in.  n.  This  lias 
I" 'ii  mad  compulsory  by  reason  of  the 
ol  fai  ilitie  and  hop  room.  The 
new  shops  projected  at  Oelwein,  Iowa, 
arc  designer!  on  a  scale  of  liberality  that, 
i  will  I"  equal  to  all  de- 
mands hk.  iade  on  their  capacity. 
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forever   rid   of  that   terror  of   the   repair 
track — the  wooden  draft  timber. 

The  new  arrangement  has  the  metal 
distributed  with  the  object  of  securing  the 
required  strength  with  the  least  weight, 
and  is  therefore  not  calculated  to  put  the 
mind  of  the  mechanical  observer  into  a 
train  of  painful  reflections.  It  is  designed 
for  the  Butler  draft  appliances,  and  the 
plan  view  shows  how  well  adapted  are 
the  metal  members  for  making  a  solid  job. 
the  draft  springs  being  boxed  in  securely 
between   the   shoulders   and    bolted   later- 


the  front  on  an  extension  cast  on  the 
underside,  one  half  on  each  member,  and 
a  bolt  ties  the  whole  thing  firmly.  Chafing 
lugs  for  the  sides  of  the  draw-bar  are  also 
cast  on.  and  the  absence  of  the  carrier 
iron  and  chafing  lugs  with  their  bolts  con 
stitutes  another  strong  point  in  the  less- 
ening of  parts  to  take  care  of.  These 
castings  weigh  400  pound-  per  car.  while 
oak  draft  timbers,  which  they  replace, 
weigh  312  pounds:  but  the  reduction  1;? 
parts  due  to  the  metal  members  makes  a 
difference  of  132  pounds  per  car  in  favor 


The  Black  Diamond's  Fast  Run. 

When  Engineer  William  Owens,  with 
engine  667.  took  the  Black  Diamond  Ex- 
press at  Sayre.  on  September  8th,  it  was 
fifty-one  minutes  late,  but  he  pulled  into 
Buffalo,  a  distance  of  180  miles,  only 
eighteen  minutes  behind  time. 

The  time  was  two  hours  and  fifty-six 
minutes  (176  minutes),  including  two 
stops,  one  of  five,  the  other  of  four  min- 
utes. This  leaves  167  minutes  actual  run- 
ning time  for  the  180  miles,  which  is  re- 
markably good  running. 
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Traveling  Engineers'  Fifth  Annual 
Convention. 

The  fifth  annual  meeting  of  the  Travel- 
ing Engineers'  Association  convened  at 
the  Chicago  Beach  Hotel,  Chicago,  111., 
Tuesday  morning,  September  14th,  Presi- 
dent Conger  in  the  chair. 

The  Committee  of  Arrangements,  of 
which  Mr,  R.  D.  Davis,  of  the  Illinois 
Central  Railroad,  was  Chairman,  were 
particularly  fortunate  in  being  able  to  se- 
cure such  elegant  accommodations  as  arc 
afforded  at  the  Chicago  Beach,  the  hotel 
being  located  on  the  immediate  shore  of 
Lake  Michigan,  some  six  miles  from  the 
business  center  of  the  city,  and  within 
convenient  reach  of  the  latter,  and  inci- 
dent to  the  frequent  and  rapid  service 
afforded  by  the  fast  suburban  trains  of  the 
Illinois  Central  Railroad. 

The  convention  was  called  to  order  at 
9:50  A.  M.,  the  association  being  well 
represented  in  numbers.  Quite  a  con- 
tingent of  the  members  were  accompan- 
ied by  ladies.  Following  a  few  prelimin- 
aries the  president  introduced  Rev.  Mr. 
Herst,  who  offered  an  eloquent  invoca- 
tion. 

Corporation  Counsel  Thornton,  in  be- 
half of  Mayor  Harrison,  then  addressed 
the  convention,  extending  to  the  members 
a  hearty  welcome  in  behalf  of  the  city,  and 
among  other  things  stating  that  he  had 
not  the  keys  to  the  city  with  him,  but 
that  any  of  them  could  be  procured  at  the 
city  hall. 

President  Conger  replied  in  his  usual 
vein,  and  then  announced  that  the  con- 
vention was  formally  open  for  the  dis- 
patch of  business. 

In  his  opening  address  the  president 
stated  that  the  growth  of  the  association 
membership  during  the  past  year  had 
been  of  a  substantial  character.  In  four 
years  the  membership  had  increased  from 
107  to  162,  and  he  ventured  the  expecta- 
tion that  the  present  meeting  would  close 
with  200  members  on  the  roll. 

Four  members  had  died  during  the 
year:  P.  J.  Karney,  charter  member; 
George  Royal,  Sr..  W.  H.  Garney  and 
D.  L.  Barnes,  associate  member. 

The  financial  condition  of  the  associa- 
tion was  much  better  than  a  year  ago. 

The  president  advocated  the  furnishing 
of  two  copies  of  the  proceedings  to  each 
member,  the  extra  copy  to  be  used  as  a 
means  of  increasing  membership. 

A  joint  meeting  with  the  Association  of 
Air  Brake  Men  had  not  yet  been  con- 
summated. 

The  economical  operation  of  locomo- 
tives has  progressed  mostly  from  the  ad- 
option of  the  tonnage  basis.  Formerly 
engines  were  loaded  to  full  capacity,  but 
a  tonnage  basis  gives  increased  results. 

The  agitation  of  replacing  locomotives 
with  motors  during  the  past  four  years 
had  not  materialized  to  much  extent.  The 
results  of  the  coal  strike  were  referred  to, 
and  the  address  was  replete  with  good 
suggestions. 


Sect  etary  Thom] port  followed, 

the  showing  being  ili.ii  the  association 
was  in  bi  ii'  r  financial  condition  at  pres- 
ent than  at  any  time  during  the  past  three 

1 1  .1 1 

The  president  announced  that 
would   be   submitted   by    l  reasurer   Mc- 
Bain,  as  no  funds  had  pa     ed  through  his 
hands   during   the   year;    it    having 
disbursed  as  fast  as  received. 

srs.  C.  P.  Cass,  J.  A.  Gibson  and 
J.  R.  Bildon  were  elected  as  Auditing 
Committee. 

["here  being  no  unfinished  business, 
the  convention  proceeded  to  the  reading 
of  papers.  The  first  was  on  the  subject, 
"The  Preparation  of  Coal  for  Use  on 
Locomotives,  and  Proper  Tools  to  be 
Furnished."   by   Chairman   McBain. 

Following  the  reading  of  the  paper,  a 
discussion  was  indulged  in  by  Messrs. 
McBain,  Burke,  O'Neill,  Thompson, 
Stack,  Gould,  Hammer,  Malone,  Angus 
Sinclair,  Scott  and  others,  following 
which  a  motion  was  made  and  carried, 
that  the  recommendations  of  the  com- 
mittee be  received  as  the  sense  of  the 
convention. 

A  communication  was  read  from  Super- 
intendent M.  P.  Quayle.  C  &  N.  W.  Ry., 
inviting  the  members  to  visit  the  loco- 
motive-testing plant  at  West  Chicago, 
and  tendering  a  special  train  to  carry  the 
members  to  the  shops.  The  invitation 
was  unanimously  accepted,  and  Thursday 
P.  M.  was  designated  as  the  time  for 
making  the  visit. 

The  Auditing  Committee  made  report 
that  books  and  accounts  had  been  exam- 
ined and  found  correct.  Report  received 
and  placed  on  file. 

Tuesday,  P.  M. 

Session  opened  at  1 :45  with  the  reading 
of  a  paper  by  Chairman  Donovan,  en- 
titled "Is  the  Brick  Arch  an  Economical 
Adjunct  to  a  Locomotive?"  The  conclu- 
sions of  the  committee  were,  that  "from 
experience,  they  were  decidedly  of  the 
opinion  that  the  advantages  of  the  brick 
arch  by  far  outweigh  the  disadvantages, 
and  believe  that  the  success  or  failure  of 
the  brick  arch  is  largely  dependent  on  the 
manner  in  which  it  is  applied,  and  the 
conditions  under  which  it  is  used." 

In  the  discussion  which  followed,  Mr. 
McBain  stated  that  placing  the  brick  arch 
against  the  flue  sheet  had  given  decidedly 
good  results  on  his  road,  both  as  to  free 
steaming  and  preventing  lower  flues  from 
leaking. 

Angus  Sinclair  gave  some  very  inter- 
esting reminiscences  regarding  the  early 
introduction  of  brick  arches  in  British 
locomotives,  arches  at  that  time  being 
intended  only  as  a  smoke  preventive,  and 
he  declared  ■  that  the  brick  arch  was 
the  only  survivor  of  alleged  smoke 
burners. 

Brick  arches  were  found  to  be  a  requi- 
site in  the  small  engines  with  which  he 
was  familiar,  and  in  his  early  railroad  ex- 


nce  he  had  found  brick  arches  a 
'■conomical  adjunct  when  properly 
arrnnged. 

Sanford  Keeler  had  observed  an  econ- 
omy of  fuel  of  20  per  cent,  with  the  brick 
arch. 

< .-  1 1     1  on  had  '.Ii  '■;  red  no  good 

results  from  the  use  of  brick  arches  in 
freight  engines. 

Different  devices  for  supporting  brick 
arches  were  discussed,  but  no  particular 
I  was  advanced  as  being  superior 
to  1  1  hers. 

The  consensus  of  opinion  was,  that 
brick  arches  give  both  economy  in  fuel 
and  prevent  smoke;  much,  however,  de- 
pending on  the  firing  being  intelligently 
done. 

Mr.  Sinclair  remarked  that  no  reference 
had  been  made  to  the  admitting  of  air 
above  the  fire.  An  ideal  smoke  preven- 
tive is  the  brick  arch,  baffle  plate  over  the 
firebox  door,  and  appliances  for  regulat- 
ing the  admittance  of  air. 

Mr.  Hedendahl  read  a  paper  entitled 
"Repairs  and  Adjustment  of  Air  Brake 
Equipment  while  on  the  Road." 

Mr.  Scott  advocated  the  use  of  dry 
graphite  for  hot  air  cylinders  of  air 
pumps. 

Mr.  Hedendahl  deprecated  its  use,  ow- 
ing to  tendency  of  clogging  valves  and 
passages. 

Various  methods  were  advanced  for  lo- 
cating bad  leaks  in  train  line,  such  as 
bursted  hose,  when  on  the  road  and  best 
practice  for  correction. 

A  communication  was  read  from  Super- 
intendent of  Machinery  Renshaw,  invit- 
ing the  members  to  visit  the  extensive 
shops  of  the  Illinois  Central  Railroad  at 
Burnside,  111.,  and  tendering  a  special 
train  at  the  pleasure  of  the  members.  The 
invitation  was  accepted  with  thanks,  and 
the  convention  adjourned.  Many  of  the 
members,  with  their  ladies,  on  invitation, 
attended  the  performance  at  the  Masonic 
Temple  roof  garden,  this  building  being 
one  of  the  famous  "sky  scrapers"  of  Chi- 
cago, the  entertainment  taking  place  250 
feet  above  the  street. 

Convention  called  to  order  at  9:30 
Wednesday  morning  and  unfinished  dis- 
cussion on  air  brake  paper  taken  up,  and 
after  a  somewhat  desultory  discussion  the 
subject  was  closed. 

A  committee  to  present  subjects  for 
1808  was  appointed,  consisting  of  Messrs. 
Scott,  Burke  and  Anthony. 

At  this  juncture  it  was  moved  and  car- 
ried that  a  committee  on  amendment  of 
rules  and  by-laws  be  appointed. 

The  report  on  the  Brown  system  of 
discipline  being  called  for  Chairman 
Brown  remarked  that  owing  to  a  lack  of 
replies  to  the  circulars  sent  out  and  con- 
sequent lack  of  information  on  the  sub- 
ject, he  suggested  the  propriety  of  de- 
ferring the  report  until  next  year. 

President  Conger  urged  the  reading  of 
the  paper,  which  was  done. 

Following  a  reading  of  the  paper  sev- 
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eral  letters  were  read  from  Mr.  G.  R. 
Brown  and  other  railroad  officials,  each 
commenting  on  the  good,  practical  work- 
ing of  the  Brown  system. 

A  discussion  of  the  paper  was  indulged 
in,  many  members  speaking,  and  while- 
some  of  the  thirty-five  roads  which  have 
adopted  the  system,  use  it  in  a  somewhat 
modified  form,  the  very  general  senti- 
ment of  the  members  present  was  that  the 
system  was  a  success  wherever  its  merits 
had  been  fairly  tested,  inasmuch  as  it  was 
equitable  to  the  employe,  creates  better 
men,  and  consequent  improvement  of 
service. 

The  sense  of  the  convention  was  taken, 
and  the  Brown  system,  without  suspen- 
sion, was  unanimously  approved.  At  this 
point  discussion  closed. 

Mr.  I.  H.  Brown  next  read  a  paper,  the 
subject  of  which  was  "The  Operation  of 
Lubricators  Under  High  Steam  Pressure, 
and  Other  Appliances  for  Oiling  Cylin- 
ders and  Valves." 

The  paper  and  discussion  which  fol- 
lowed brought  out  much  interesting  in- 
formation. 

It  was  evidently  proven  that  a  steam 
pipe  of  sufficient  bore  to  maintain  prac- 
tically boiler  pressure  in  the  lubricator 
was  requisite;  that  the  oil  pipes  leading 
from  lubricator  to  steam  chests,  when  of 
full  size  opening  throughout  their  length, 
destroyed  the  movement  of  the  oil  to- 
wards the  steam  chests,  particularly  with 
high  boiler  pressure  and  valves  working 
at  short  cut-off.  Tippett  and  other  styles 
of  attachments  used  in  connection  with  the 
various  designs  of  lubricators  had  largely 
remedied  the  trouble  of  back  pressure  in 
the  oil  pipes,  but  while  progress  had  been 
made  in  this  direction,  perfection  had  not 
yet  been  reached. 

A  committee  on  revision  of  the  Con- 
stitution and  By-Laws  was  appointed,  con- 
sisting of  Messrs.  Thompson,  Main  and 
Donovan. 

The  session  was  continued  until  I  P.  M.. 
when  adjournment  for  the  day  was  made. 
to  give  those  desiring  an  opportunity  to 
tour  the  parks  and  boulevards.  Members 
and  their  ladies  in  large  numbers  boarded 
the  tally-ho  coaches  at  3  P.  M.,  drove  to 
the  Columbian  Museum,  where  group 
photographs  of  the  party  were  taken.  A 
ride  through  the  parks  was  next  in  order, 
the  festivities  of  the  day  concluding  with 
a  steamboat  ride  on  Lake  Michigan. 

Thursday's  session  opened  at  9:25  A.  M., 
the  former  attendance  being  largely  aug- 
mented by  the  arrival  of  belated  mem- 
bers. The  first  order  of  business  was 
the  reading  of  a  paper  entitled  "How 
Should  a  Locomotive  be  Operated  to  Se- 
cure the  Most  Economical  Use  of  Steam 
and  Fuel,  Speed  and  Weight  of  Train 
to  be  considered." 

The  paper  treated  the  subject  under 
three  principal  heads:  1st.  The  skillful 
manipulation  of  the  different  valves  and 
levers  that  serve  to  control  this  force,  that 
it   may   be   used   to   its   utmost   capacity, 


and  its  power  also  be  tempered  when  the 
conditions  so  demand. 

2d.  Skillful  firing. 

3d.  Education  of  enginemen. 

In  the  answers  to  the  circulars  sent  out 
by  the  committee  and  received  from  thirty 
members,  all  but  two  advocated  throttling 
the  steam,  rather  than  very  short  cut-off. 

A  long  and  somewhat  exhaustive  dis- 
cussion followed  the  reading  of  the  paper 
and  the  general  impression  seemed  to 
prevail  that  a  cut-off  of  less  than  25  per 
cent,  of  full  stroke  was  not  good  practice. 

In  reply  to  a  question  Mr.  J.  H.  Setchel, 
of  the  Pittsburgh  Locomotive  Works, 
stated  that  with  compound  locomotives 
10  to  14  inches  cut-off  gives  best  results. 

Mr.  John  Mackenzie  addressed  the  con- 
vention most  entertainingly,  his  talk  being 
replete  with  witticisms  interspersed  with 
sound  practical  information.  He  thought 
that  skillful  firing  as  well  as  manipulating 
the  throttle  and  reverse  lever  had  a  con- 
siderable bearing  on  coal  consumption. 
Superintendents  and  train  dispatchers 
keeping  trains  on  time  was  also  a  very- 
considerable  factor  in  affording  economy 
of  fuel,  oil  and  engine  repairs. 

Mr.  Angus  Sinclair  admitted  that  from 
his  earlier  mechanical  education  he  had 
been  imbued  with  the  idea  that  shorter 
cut-off  gave  greater  economy  in  fuel,  but 
he  had  since  become  convinced  that  he 
was  mistaken.  Messrs.  Brown  (C.  &  O.), 
Malone,  Burke,  McBain,  Cass  and  others 
participated  in  the  discussion.  The  con- 
sideration of  the  subject  matter  of  the 
paper  was  brought  to  a  close  by  the  adop- 
tion of  a  resolution  by  Mr.  C.  P.  Cass  as 
follows: 

"Resolved,  That  in  view  of  the  fact  that 
so  many  conditions  of  service,  classes  of 
engines,  quality  of  feed-water,  etc.,  gov- 
ern the  economical  handling  of  locomo- 
tives, that  it  would  be  unwise  and  inex- 
pedient on  the  part  of  the  traveling  en- 
gineers to  lay  down  any  hard  and  fast 
rule  governing  the  handling  of  the  engine. 
It  is  believed  that  the  matter  can  safely 
be  left  to  the  judgment  of  the  intelligent 
enginemen  of  American  railroads." 

Mr.  Kneass  gave  a  very  instructive  talk 
on  injectors,  particularly  the  Sellers, 
meantime  answering  numerous  questions 
pertaining  to  their  construction,  opera- 
tion and  maintenance,  which  brought  out 
much  information  of  a  generally  obscure 
character. 

The  social  feature  of  the  day  was  a  visit 
to  the  West  Chicago  shops  of  the  Chicago 
&  Northwestern  Railway,  where  a  loco- 
motive had  been  mounted  on  the  testing 
machine  for  the  special  purpose  of  giving 
the  traveling  engineers  an  opportunity  of 
witnessing  its  operation.  The  ladies, 
chaperoned  by  that  worthy  successor  of 
the  late  George  Royal,  Sr.,  Mr.  F.  D. 
Fenn,  paid  a  visit  to  the  Art  Institute 
and  in  the  evening  many  attended  the 
theatre. 

The  final  day  of  the  convention  opened 
with  the  reading  of  a  paper  on  "The  Care, 


Maintenance  and  Economical   Operating 
of  Metallic  Packing." 

The  conclusions  of  the  committee  were 
that  metallic  packing  for  piston  rods, 
valve  stems  and  air  pumps  is  beyond 
question,  as  to  durability  and  economy 
a  very  satisfactory  device,  it  requiring 
only  a  proper  composition,  design,  appli- 
cation and  maintenance. 

A  somewhat  lengthy  discussion  de- 
veloped no  objections  to  metallic  packing, 
all  being  much  in  favor  of  it  for  all  con- 
ditions of  service,  and  the  findings  of  the 
committee  were  adopted  as  read. 

At  this  point  of  the  proceedings  the 
discussion  on  injectors  was  resumed, 
Keeler,  Hedendahl,  Kneass  and  others 
taking  part,  and  the  subject  provoked 
much  interest.  The  reading  of  papers  was 
concluded  with  one  under  the  caption 
"Duties  of  Engine  and  Trainmen  in  Test- 
ing Air  Brake  Equipment  on  Engines  and 
Trains." 

In  the  discussion  of  the  paper  the  con- 
sensus of  opinion  was  that  the  rules  gov- 
erning these  tests  were  all  right,  but  that 
in  the  hurry,  often  incident  to  train  move- 
ment, they  were  frequently  not  properly 
observed.  In  introducing  the  subject  of 
joint  meeting  of  the  Traveling  Engineers 
and  Air  Brake  Associations  President 
Conger  stated  that  the  Executive  Com- 
mittee favored  dropping  the  subject. 

F.  M.  Nellis,  in  giving  a  history  of  the 
negotiations  between  the  two  associations, 
remarked  that  he  first  favored,  but  now 
opposed,  a  joint  meeting,  as  both  were 
self-supporting  and  from  the  fact  that  the 
association  meeting  last  year  had  decid- 
edly the  worst  of  it.  A  motion  made  that 
"the  sense  of  this  convention  be  that  no 
further  action  be  taken  for  joint  meeting" 
was  carried,  which  precluded,  for  the  pres- 
ent, at  least,  the  bringing  together  of  the 
two  associations.  The  committee  on  sub- 
jects for  the  1898  convention  presented  thr- 
following: 

1st.  Lubrication  of  Locomotives.  Best 
method  of  reducing  hot  bearings  to  a 
minimum  with  the  least  amount  of  oil. 

2d.  The  use  of  water  on  hot  bearings 
of  engines  and  tenders.  Is  it  advisable 
and  to  what  extent  used? 

3d.  How  can  the  traveling  engineer 
best  instruct  and  assist  the  fireman  in  the 
economical   firing  of  the  engine? 

4th.  How  can  the  consumption  of  coat 
be  reduced  per  ton  mile? 

5th.  Does  the  location  of  track  and 
station  signals  in  any  way  affect  the  safe 
and  economical  operation  of  locomotives? 

6th.  Is  the  Brown  system,  as  it  was 
originally  instituted,  your  idea  of  a  method 
of  discipline  without  punishment?  If  not, 
what  would  you  consider  the  best  modifi- 
cation? 

7th.  What  is  the  best  method  to  be  pur- 
sued by  traveling  engineers  in  giving  air 
brake  instruction  while  on  the  road? 

8th.  Uniformity  of  cab  fittings  and  their 
arrangement,  with  a  view  of  accessibility 
and  utility. 
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The  committee  was  empowered  to  des- 
ignate which  of  these  subjects,  not  more 
than  five,  to  be  open  for  discussion. 

Resolutions  of  condolence  were  read 
on  the  death  of  W.  H.  Gurney  and  George 
Royal. 

Changes  were  recommended  in  the  Con- 
stitution and  By-Laws  as  follows: 

Time  of  meeting  changed  from  second 
Tuesday  in  September  to  either  April. 
May  or  October,  the  month  to  be  decided 
by  letter  ballot,  the  Executive  Committee 
being  empowered  to  set  the  day.  Hon- 
orary memberships,  not  to  exceed  fifteen 
in  number,  for  members  who  may  be  pro- 
moted to  higher  official  position,  the  dues 
to  be  $i  per  year. 

President  of  the  association  to  be  chair- 
man of  Executive  Committee. 

In  the  event  of  death  or  resignation  of 
any  officer  of  the  association  the  Execu- 
tive Committee  to  make  appointment  for 
balance  of  year. 

Office  of  third  vice-president  to  be 
created. 

These  resolutions  were  adopted  as  a 
whole. 

Numerous  letters  were  read  from 
mayors  and  prominent  clubs  of  various 
places  containing  inducements  and  cor- 
dial invitations  for  the  convention  to  meet 
in  their  respective  cities. 

Balloting  resulted  in  Buffalo,  N.  Y.,  be- 
ing chosen  as  the  place  for  the  1898  meet- 
ing. 

The  following  are  the  officers  chosen 
for  the  coming  year:  President,  D.  R. 
McBain;  first  vice-president,  W.  C. 
Hamer;  second  vice-president,  W.  R. 
Scott;  third  vice-president,  M.  W.  Burke; 
secretary,  W.  O.  Thompson;  treasurer, 
W.  R.  Johnson ;  member  Executive  Com- 
mittee, C.  B.  Conger. 

A  committee  of  three  was  appointed  to 
draft  resolutions  expressing  the  apprecia- 
tion of  the  association  on  the  able  and 
faithful  manner  in  which  the  retiring  presi- 
dent had  performed  the  duties  of  the 
office. 

A  pleasing  episode  in  the  closing  hour 
of  the  convention  was  the  presentation  to 
each  member  of  the  committee  of  ar- 
rangements of  a  token  of  esteem  in  rec- 
ognition of  the  energy  and  labor  they  had 
performed  in  catering  to  the  comfort  and 
entertainment  of  the  members. 

Adjournment  followed,  to  meet  at  such 
time  in  Buffalo  as  the  Executive  Commit- 
tee may  elect. 

NOTES. 

The  supply  men  were  in  nowise  con- 
spicuous by  their  absence. 

Among  the  exhibits  were  H.  W.  Johns 
Manufacturing  Co..  asbestos  lagging  and 
vulcabeston  packing;  Munson's  safety 
boiler  checks,  safety  water  gage  cocks 
and  safety  angle-cocks;  Hancock  inspir- 
ator, locomotive  hose  strainer,  check 
valve  and  Hancock  ejector;   Stannard  & 


White,  engineers'  specialties;  Detroit  lub- 
ricator; Metropolitan  injector;  Ashcroit 
it)  am  gage  and  Ashton  pop  valve. 

The  convention  was  a  success  from  start 
to  finish,  the  members  at  all  times  being 
reaily  to  lake  the  floor  and  discuss  the 
question  at  issue  without  compelling  the 
chair  to  prod  them  with  hi*  vocal  goad 
stick. 


The  New   York  Railroad  Club. 

The  opening  meeting  of  the  fall  and 
winter  series  of  the  New  York  Railroad 
Club  was  held  at  the  rooms  of  the  Amer- 
ican Society  of  Mechanical  Engineers, 
their  usual  place  of  assembly,  on  Thurs- 
day evening,  September  16th.  After  the 
general  routine  of  business  had  been 
transacted,  a  paper  on  lubrication  was 
read  by  Mr.  Miller,  the  President  of  the 
Galena  Oil  Company,  who  worked  in  the 
parable  of  the  wise  and  foolish  virgins 
with  their  lamps,  in  a  very  neat  parallel, 
in  which  the  failure  of  the  ladies  to  have 
a  proper  oil  supply  was  likened  to  the 
policy  of  railroads  that  neglected  to  fur- 
nish lubricating  material  for  their  equip- 
ment. 

Rollers  were  aptly  taken  to  exemplify 
the  action  of  a  lubricant,  and  an  iron 
roller  was  compared  to  one  of  soft  wood 
in  its  ability  to  hold  up  a  load,  and  by  its 
resistance  to  compression,  to  reduce  re- 
sistance; these  similes  were  taken  to  illus- 
trate the  value  of  oily  rollers  or  globules 
in  keeping  down  frictional  resistance,  and 
pointing  the  moral  that  the  soft  roller  was 
like  unto  the  improper  lubricant.  Refer- 
ence was  made  to  the  policy  of  the  Galena 
Oil  Company  to  urge  railroads  to  make 
miles  to  the  pint  of  oil,  and  not  preach 
economy  in  the  use  thereof,  as  the  miles 
would  take  care  of  the  economy.  An 
analogy  between  a  horse  fed  on  bran,  and 
therefore  with  not  sufficient  strength  to 
pull  a  load,  and  a  locomotive  improperly 
lubricated,  was  made  by  the  speaker,  with 
the  view  of  making  his  position  plain, 
that  too  much  economy  in  the  use  of  oil 
would  be  too  likely  to  have  the  opposite 
effect  in  the  cost  of  transportation. 

In  the  discussion  that  followed,  Mr. 
Forney  wanted  to  know  why  oil  lubri- 
cates, and  how  we  know  that  oil  is  glob- 
ular and  not  hexagonal,  or  "cubular,"  as 
he  quoted  some  other  party  as  saying, 
and  he  asked  Mr.  Miller  to  explain  how 
high  a  steam  temperature  the  oils  of  to- 
day would  stand,  and  also  why  oil  would 
lubricate  and  water  would  not.  Mr.  Miller 
answered  the  query  by  saying  that  the 
microscope  revealed  the  globules  in  oil, 
and  the  position  was  further  substantiated 
by  the  fact  that  oil  became  thinner  by  ex- 
pansion when  heated:  all  matter,  he  said, 
was  globular  in  form — all  matter,  except 
poor  oil. 

The  causes  of  copper  spots  on  journal 
bearings  were  discussed,  with  few  re- 
sulting facts  that  could  throw  any  light 
on  the  subject  or  furnish  any  excuse  for 


their  existence,  Mr,  Mendenhall  had 
heard  that  they  were  due  to  chemical  ac- 
tion purely,  and  had  nothing  whatever 
in  common  with  poor  brass,  as  had  been 
advanced  as  a  reason  for  them  by  some 
luring  the  discussion  The 
meeting  was  fully  up  to  the  standard,  in 
point  of  attendance;  but,  while  all  of  the 
war  ho  there   was  an 

evident  indisposition  to  get  into  the  fray 
so  early  in  the  season. 

@  & 

Roundhouse  Conveniences. 

In  order  to  facilitate  roundhouse  re- 
pairs, Supt.  of  Motive  Power  Quayle  of 
the  Chicago  &  Northwestern  Railway  has 
installed  a  planer,  two  lathes,  a  drill  press 
and  a  bolt  cutter  in  a  building  adjacent  to 
the  roundhouse  and  also  convenient  to 
power,  for  the  use  of  the  roundhouse 
force.  The  move  was  made  with  the 
view  of  reducing  the  time  lost  in  doing 
roundhouse  work,  by  traversing  the  space 
between  the  roundhouse  and  machine 
shop,  and  also  cutting  out  the  long  waits 
for  work  at  machine  tools. 

The  move  is  new  only  in  the  revival  of 
a  practice  that  was  in  vogue  when  many 
of  us  were  younger  and  looking  for  the 
shop  where  the  pay  schedule  was  the  high- 
est. It  implies  a  leaning  towards  the 
good  old  time  when  the  all-round  me- 
chanic was  a  power  in  the  shop;  when  the 
machinist  was  not  a  specialist,  but  had  to 
earn  his  title  of  a  "good  man"  by  an  ex- 
hibition of  his  ability  to  handle  a  job 
through  all  phases  of  manipulation  in  its 
journey  from  the  smiths'  shop  to  the 
lathe,  drill,  planer  or  bench,  to  the  final 
assembly  in  place  on  the  engine.  We  had 
supposed  that  there  were  too  few  me- 
chanics in  possession  of  the  required  tal- 
ent, to  inaugurate  such  a  move  at  this 
time,  and  the  fact  they  are  there  speaks 
well  for  the  shop  that  fosters  that  kind 
of  labor  and  can  keep  it  from  emigrating. 
There  are  not  any  too  many  of  them  made 
these  days. 


TIME  IS  MONEY 

ENGINEERS,  FIREMEN 
AND  ALL  OTHERS 

Save  time  and  labor   by   using:  LAVA  SOAP, 

for  it  quicklv  and  thoroughly  removes  from 

the  skin  any   greasy   or    sticky    substances 

without  injury. 

SMALL  SAMPLE  AND  BOOKLET  BY  MAIL  TREE. 

Price  (or  Regular  Size  Cake,  10  cents. 
If  your  dealer  does  not  sell  it,  send  15c  to 

Wm.'Waltke    &   Co., 

Sole  Mnfrs..  St.  Louis. 
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i  registered  as  a  Trade 
;  Mark  in  the  O.  S. 
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WHAT    YOU    WANT   TO   KNOW. 

Questions  and  Answers. 

Correspondents  wishing  to  have  ques- 
tions answered  in  these  columns  should 
soid  in  their  nanus  and  addresses,  not 
for  publication,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(74)  II.  T.,  Paducah,  Ky.,  ask-: 

Will  you  please  answer  the  following? 
If  after  an  engine  is  equalized,  and  her 
valves  set,  it  becomes  necessary  to  raise 
the  engine  lj4  or  2  inches  at  the  trucks 
and  boxes,  will  it  not  slightly  affect  the 
valve  motion?  A. — The  effect  of  raising 
the  engine  and,  with  it,  the  links  and 
hangers,  will  be  inappreciable  with  ec- 
centric rods  of  average  length;  but  the 
tendency  will  be  in  the  direction  of  an 
increase  of  lead. 

(75)  J.  H.  M.,  Savage,  W.  Va.,  writes: 
If  a  car  axle  is  slightly  bent,  or  a  wheel 

not  bored  true,  what  would  you  consider 
an  allowable  difference  between  the 
flanges  at  the  closest  and  widest  points, 
■consistent  with  safety?  A. — It  is  the  prac- 
tice in  many  well-regulated  shops  to  leave 
wheels  in  service  that  show  a  difference 
■of  1-16  inch  between  two  opposite  points 
in  the  flange  of  a  wheel  with  reference  to 
the  rail,  making  that  amount  the  limit; 
we  have,  however,  known  wheels  to  run 
with  J^-inch  difference  at  those  points. 
The  better  plan  for  safety  is  to  keep  the 
axles  straight  and  bore  the  wheels  true; 
no  invitations  to  disaster  should  be  al- 
lowed in  wheel  mounting. 

(76)  S.  C.  B.,  San  Diego,  Cal.,  writes: 
I  find  myself  in  want  of  a  tool  that  will 

•enable  me  to  put  in  staybolts  in  a  firebox, 
behind  the  frame,  without  disturbing  the 
latter.  To  take  down  a  frame  is  an  ex- 
pensive job  with  us,  and  I  know  of  no 
better  way  to  find  such  a  tool  than 
through  the  columns  of  your  paper.  If 
you  will  kindly  bear  this  question  in  mind 
in  your  next  issue,  it  will  be  regarded  as 
a  special  favor.  A. — A  tool  for  cutting 
out  broken  staybolts  from  the  inside  of 
the  firebox,  is  shown  and  described  on 
page  59  of  our  January,  1897,  issue.  This 
tool,  a  remarkably  efficient  one,  was  de- 
vised by  Mr.  C.  E.  Turner,  superinten- 
dent of  motive  power  of  the  Buffalo, 
Rochester  &  Pittsburg  Railway,  Roches- 
ter, N.  Y. 

(77)  J-  C.  B.,  Marietta,  O.,  writes: 

We  have  had  an  argument  as  to  whether 
a  sight-feed  cylinder  lubricator  feeds  oil  to 
the  cylinders  or  not,  while  the  engine  is 
working  steam  full  pressure.  I  say  it 
■does;  others  say  it  does  not.  Can  you  set 
us  right  in  the  matter?  A. — It  is  very 
generally  understood  that  a  lubricator 
will  not  work  properly  when  the  engine  is 
working  under  full  throttle.  The  reason 
for  its  failure  to  deliver  oil  to  the  cylin- 
ders with  a  uniform  or  constant  feed,  is, 
that  the  steam-chest  pressure  overcomes 
the  flow  of  oil  and  holds  it  back  in  the 


I'  tvery  pipes;  this  conclusion  is  reached 
from  the  fact  that  when  the  engine  is 
run  with  a  partly  closed  throttle,  thus  re- 
ducing the  steam-chest  pressure  to  a  point 
nearing  that  on  the  lubricator,  the  cylin- 
ders are  lubricated  more  or  less  effi- 
ciently. For  more  extended  information 
sec  "Proceedings  of  the  Traveling  Engi- 
neers" i"t  [896,  and  also  "The  Lubricator 
Question."  in  this  issue. 

(78)  H.  A.  D.,  Boston,  Mass.,  writes: 
1  hive  one  of  your  train  resistance  com- 
puters, but  am  unable  to  find  from  it  the 
weight  of  train  an  engine  can  haul  at  slow 
speeds  on  a  level — say,  at  ten  miles  an  hour 
— when  the  draw-bar  pull  equals  20,000 
pounds,  or  10  tons.  The  printed  instruc- 
tions are  plain  enough,  but  the  resistance 
in  pounds  per  ton,  as  given  by  the  com- 
puter, does  not  seem  to  show  on  the  re- 
volving disk  when  the  latter  is  placed  in 
accordance  with  the  printed  directions; 
that  is,  the  resistance  is  much  too  large 
for  agreement  with  that  found  on  the  com- 
puter. Please  explain  how  to  take  the 
readings  for  the  stated  conditions.  A. — 
First,  find  the  pounds  resistance  per  ton 
of  load  by  setting  the  train  speed  in  miles 
per  hour,  opposite  the  line  marked  level, 
and  find  under  the  radial  edge  5  pounds 
per  ton  of  load.  Second,  set  the  draw- 
bar pull,  10  tons,  opposite  the  arrow 
marked  "total  resistance  in  tons,"  read- 
ing the  graduations  of  pounds  resistance 
per  ton  of  load  as  tons  of  draw-bar  pull 
for  this  purpose.  We  may  now  read  any 
multiple  of  five — say,  50 — on  the  disk, 
and  opposite,  on  the  graduations  of  weight 
to  be  hauled,  will  be  found  400,  which 
multiplied  by  10,  since  50  was  ten  times 
the  actual  resistance,  we  have  4.000  tons 
as  the  hauling  capacity  of  the  engine.  The 
same  result  will  be  found  by  setting  I 
on  the  disk  to  represent  10,  opposite  the 
arrow  of  total  resistance  in  tons,  when 
the  actual  resistance  of  5  pounds  will  ap- 
pear in  its  proper  place  against  400  tons 
of  weight  to  be  hauled;  but  since  1  ton 
was  used  to  represent  10  tons,  the  reading 
of  weight  to  be  hauled  must  be  multi- 
plied by  10,  and  4,000  tons  is  again  ob- 
tained. 


Part  7  of  "Easy  Lessons  in  Mechanical 
Drawing  and  Machine  Design,"  by  J.  G. 
A.  Meyer,  has  just  been  received,  and  it 
should  be  of  great  interest  to  engineers  of 
all  kinds,  both  locomotive  and  stationary. 
It  treats  of  the  slide  valve  in  Mr.  Meyer's 
painstaking  way,  which  makes  every  de- 
tail clear  to  the  student.  His  valve  dia- 
gram, which  is  a  modification  of  the  one 
used  by  Professor  MacCord,  is  the  sim- 
plest and  clearest  we  have  seen,  and  will 
be  appreciated  by  many  to  whom  the 
Zeuner  and  other  complicated  diagrams 
are  mysteries.  It  seems  to  grow  better 
with  each  issue.  They  are  published  by 
the  Arnold  Publishing  Company,  16 
Thomas  street,  New  York. 


A  GOOD 
SMOKER 


enjoys  and  appreciates  a  good  cigar. 
Railway  men  know  what's  what  in 
this  line.  We  make  all  ourown  Cigars, 
and  sell  direct — save  you  retailer's 
profit. 

♦  ♦   ♦ 

Royal  EsquisitOS.  Clear  Havana  Filler, 
= Sumatra     Wrapper, 

natural  flavor,  $5.00  per  100.    You  can't 

buy  their  equal  for  the  price. 

^v^ill  Mail  A-  Sample  Box  Containing  12 

of  these  Cigars  upon  receipt  of 

75  cents,  to  Prove  Quality  before  Purchas- 
ing in  Large  Quantities. 

La  Llberta.  Havana  Combination  Filler, 

Sumatra  Wrapper,  $4.00  per 

100 — good  value  too. 

Bankers'  Cheroots.  ^ith  AmeTJf** 

Wrapper,     $3.00 

per  J00;    Imported  Wrapper,  $4.00  per 
100 — Can't  be  beaten  for  the  money. 

All  Cigars  Guaranteed. 
Net  Cash  or  C.  O.  D. 

Booklet  tells  about  our  higher  priced  Cigars — 
sent  free.     Better  try  a  box. 

♦  ♦  ♦ 

Jose  Almarez  &  Co., 

.Norristown,  Pa. 
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Pitt$' 

Double  Button 

Instead  of  the  old  style  button.  This 
gives  a  flame  like  an  egg,  both  in 
size  and  shape. 

The  button  can  be  easily  adjusted 
and  stays  where  you  put  it  —  doesn't 
jar  out  of  place.  Then  there  are  no 
smoky  chimneys  to  clean  either  — 
both  firemen  and  engineers  appreci- 
ate that. 

Send  $1.50  to  either 

W.  W.  PITTS,  Box  408,  Hillsboro,  Tex. 
0.  A.  POPE,  Hinton,  W.  Va. 
II.  Z.  WOLFORD,  Chadron,  Neb.,  or 
N.  J.  SUM  1,  Donald,  British  Col. 

And  get  one  by  return  mail. 

To-day  is  the  best  time  to  send. 
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Lard  Oil  or  Drilling  Compounds. 
BY   R,    B.    MARKS. 

The  purchasing  agent  of  the  P.,  X.  & 

Q.  Railway  had  put  in  a  kirk  at  the  cost 
of  lard  oil  which  was  being  used  in  the 
shops,  and  John  Duzcnbury  hi 
thought  this  might  be  reduced;  so  he  be- 
gin investigations  in  i  quiel  way,  to  sec 
if  there  wasn't  some  substitute  which 
could  be  used  with  good  results.  He- 
wrote  to  different  firms  he  knew  of  for  in- 
formation as  to  their  experience  with 
substitutes  for  lard  oil,  and  thought  he 
ought  to  be  able  to  find  something  that 
would  do — if  anything  existed.  He  had 
read  glowing  testimonials  of  the  various 
compounds,  "Greasum  and  Soapum," 
"Lardoleum,"  etc.,  etc.,  and  he  had  high 
hopes  of  being  able  to  find  something 
that  would  answer. 

He  increased  Uncle  Sam's  postal  rev- 
enue quite  a  little  in  writing  around  to  his 
mechanical  friends,  and  when  the  returns 
commenced  to  come  in,  he  was  happy, 
then  puzzled,  and  finally  a  little  discour- 
aged; but  he  got  over  that  later. 

The  Newton  Machine  Tool  Works  gave 
him  their  formula  for  a  lubricant  which 
they  use  in  flooding  their  heavy  milling 
cutters,  as  follows:  40  gallons  water,  2 
gallons  best  lard  oil,  10  pounds  whale-oil 
soap,  15  pounds  washing  soda;  to  be  thor- 
oughly dissolved  and  mixed  before  using. 

The  Acme  Machinery  Company  wrote 
that  on  wrought  iron  they  used  a  mixture 
of  3  gallons  of  water,  1  gallon  pure  lard 
oil,  iVi  pounds  washing  soda;  and  for  cast 
iron,  kerosene  or  coal  oil  was  used. 

The  Garvin  Machine  Company  gave 
their  formula  as  follows:  To  ^  of  a 
bucket  of  water,  add  l/z  of  a  bucket  of 
good  lard  oil,  1  handful  of  washing  soda. 
Steam  into  a  boiling  condition  until  soda 
and  lard  oil  are  well  cut  by  the  steam; 
i.  e.,  thoroughly  dissolved. 

For  brass,  use:  Olive-oil  soap  and  kid- 
ney tallow  refined  in  equal  proportions. 
Make  into  soap  with  best  washing  soda; 
thin  with  hot  water  for  use. 

The  Gisholt  Machine  Company  recom- 
mended this  solution:  50  gallons  of  water, 
I  gallon  of  lard  oil,  6  pounds  of  washing 
soda,  8  pounds  drilling  soap.  Heat  water 
to  boiling  point;  put  in  soda  and  soap; 
mix  these  well  together.  Then  put  in  lard 
oil  and  boil  two  hours.  They  added,  sig- 
nificantly, "This  costs  1  3-5  cents  per  gal- 
lon." 

The  Jones  &  Lamson  Company  wrote 
as  follows:  "Soda  water  does  fairly  well 
for  malleable  iron.  We  tried  using  it  on 
steel,  but  after  a  struggle,  we  gave  up,  and 
dumped  it  into  the  river.  It  seemed  to 
glaze  the  edge  of  cutters.  For  threading 
Norway  iron,  both  sperm  and  fish  oil 
give  good  '  results;  but  they  smell  to 
heaven  and  gum  the  work.  Soda  water 
isn't  worth  shop  room  for  this  work." 

John  showed  the  letters  to  his  assistant, 
and,  after  he  had  read  them  over,  he  asked 
what  he  thought  of  them.  Now  Duzen- 
bury's  assistant,  young  Philpot,  who  had 


the  misfortune  to  be  first  cousin  to  one 
of  the  directors,  was  a  bright  young  chap, 
in  spiti  of  his  relationship,  and  he  had 
read  them  over  carefully,  for  he  was  after 
information  in  shop  lines  as  well  as 
Duzenbury. 

"Well,"  he  said,  slowly,  "the  whole  busi- 
ness can  be  sized  up  about  like  this: 
Nearly  everyone  of  them  say  lard  oil  is 
the  best,  and  it's  evident  they  only  use 
their  mixtures  as  a  substitute,  because 
they  feel  they  can't  afford  lard  oil.  One 
or  two  of  them  say  frankly  that  the  more 
lard  oil  is  in  the  mixture  the  better  the 
result;  one  goes  so  far  as  to  say,  The 
better  the  lard  oil,  the  better  the  result.' 
Now,  Mr.  Duzenbury,  the  question  is. 
Can  we  afford  to  use  lard  oil?" 

"I  don't  quite  agree  with  you,  Philpot," 
said  Mr.  D.  "Seems  to  me  more  like 
this:  Can  we  afford  to  use  these  mixtures, 
or,  in  other  words,  can  we  afford  not  to 
use  lard  oil?" 

"But  good  lard  oil  costs  from  35  to  40- 
cents  a  gallon,  wholesale,  and  that's  just 
what  the  purchasing  agent  is  kicking 
about.  Seems  a  pity  to  use  so  much  as 
we  have  to,  but  I  suppose  it  can't  be 
helped." 

"There's  another  point  I  don't  entirely 
agree  with,  either,"  said  Mr.  D.  "I've 
been  looking  this  over  and  thinking  it 
over,  and  I  don't  believe  the  trouble  comes 
from  the  cost  of  lard  oil,  or  from  using 
it  as  freely  as  necessary,  but  from  the 
waste  of  it.  You  hit  it  when  you  said  we 
used  so  much.  We  do  use  altogether  too 
much,  and  that's  just  the  point  I'm  going 
to  make  with  the  purchasing  department. 
I  had  hoped  to  find  a  good  substitute  for 
lard  oil;  but  as  I  didn't,  I  have  pretty 
good  evidence  that  none  exists,  or  at  least 
isn't  in  general  use.  Now  that  we  must 
use  lard  oil,  the  question  is  how?.  If  we 
limit  the  men  in  quantity,  the  work  and 
the  tools  suffer.  If  we  don't,  the  P.  A. 
kicks,  as  he  has  been  doing,  unless  I 
can  get  him  to  buy  me  an  oil  separator, 
which  won't  cost  over  $75,  and  which 
ought  to  save  three-fourths  of  the  oil 
for  use  over  again.  It  won't  take  so  very 
much  of  Mike's  time  to  look  after  it.  and 
if  it  doesn't  save  money,  I  don't  know 
what  will.  If  I  had  my  way,  I'd  put  them 
in  every  shop  on  the  system." 


The  discussion  on  the  Brown  system  of 
Discipline  without  Suspension  has  re- 
ceived stimulated  interest  lately  through 
the  discussion  at  the  Convention  of 
Traveling  Engineers.  If  anyone  wishes 
to  receive  accurate  information  concern- 
ing the  system,  he  should  apply  for  our 
pamphlet  on  the  subject,  which  is  on  sale 
in  this  office;  10  cents  a  copy. 

@         8         @ 

Railroad  men  interested  in  the  air  brake 
ought  to  read  Synnestvedt's  "Evolution 
of  the  Air  Brake,"  for  sale  in  this  office; 
price  $1. 
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solidated    Rolling    Stock    Company    are 
under   way   at   the    Michigan    Peninsular 
Car  Works. 

The  Atchison,  Topeka  &  Santa  Fe 
Railroad  have  completed  two  engines  of 
the  twelve  under  construction  at  their 
Topeka  shops. 

The  Long  Island  Railroad  have  ordered 
three  Russell  snow  plows  from  the  En- 
sign Manufacturing  Company,  of  Hunt- 
ington, W.  Va. 

Four  standard  eight-wheel  engines  are 
being  built  for  the  New  Orleans  &  North- 
eastern Railroad,  at  the  Richmond  Loco- 
motive Works. 

One  six-wheel  connected  engine  is  un- 
der construction  at  the  Schenectady  Loco- 
motive Works  for  the  Portland  &  Rum- 
ford  Falls  Railroad. 

Seven  six-wheel  connected  engines  are 
being  constructed  at  the  Baldwin  Loco- 
motive Works  for  the  Houston,  East  & 
West  Texas  Railroad. 

Two  20  x  26-inch  engines,  weighing 
150.000  pounds  each,  have  been  completed 
at  the  Burnham  shops  of  the  Denver  & 
Rio  Grande  Railway,  duplicating  some 
engines  built  for  them  by  the  Baldwin 
Locomotive  Works  one  year  ago. 

The  Kansas  City,  Pittsburg  &  Gulf 
Railway  are  having  250  freight  cars  built 
by  the  Missouri  Car  and  Foundry  Com- 
pany; 400  freight  cars  built  at  Pullman's, 
and  200  freight  cars  built  at  the  Michigan 
Peninsular  Car  Works. 

The  Canadian  Pacific  Railway  are  build- 
ing 200  standard  60,000-pound  cars  at  its 
Perth  shops,  and  has  placed  orders  for 
more  cars,  as  follows:  200  flats  with  the 
Rhodes  Curry  Company,  Amherst,  N.  S. ; 
250  box  and  200  flats  with  the  Crossen 
Manufacturing  Company,  of  Cobourg. 
Ontario. 

ft     i     § 

Brazing  Graphite. 

Not  a  little  of  the  expense  in  brazing  is 
due  to  the  cost  of  removing  the  brass 
which  has  stuck  to  the  metal  where  it  is 
not  wanted.  The  removal  of  this  brass 
is  usually  attained  onlyby  patienceanddili- 
gent  filing.  Now  comes  to  the  aid  of  the 
brazier  that  unique  mineral,  graphite, 
which  is  not  affected  by  acids,  alkalies, 
heat  or  cold.  Braziers  who  have  made 
use  of  Dixon's  Pure  Flour  of  Graphite 
pronounce  it  worth  its  weight  in  gold.  A 
sample  will  be  sent  without  charge  by  the 
Joseph  Dixon  Crucible  Co.,  Jersey  City, 
N.  J.,  who  are  the  only  manufacturers. 

ft     ft     $ 

The  Ingersoll-Sergeant  Drill  Co.  are 
gratified  at  receiving  an  order  from  J.  B. 
McDonald  and  Andrew  Onderdonk,  con- 
tractors of  the  Jerome  Park  Reservoir, 
N.  Y.,  for  a  large  air  compressor  plant, 
duplicating  the  plant  which  they  now  have 
except  that  the  new  plant  ordered  will  be 
larger  and  has  both  steam  and  air  cylin- 
ders compounded. 
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The    Lodge   &    Shipley   Machine  Tool 
Company. 

Since  November.  1893,  the  Lodge  & 
Shipley  Machine  Company,  Cincinnati, 
O.,  have  been  manufacturing  improved 
engine  lathes  under  patents  of  their  own. 
One  essential  difference  between  their 
lathes  and  most  others  lies  in  the  fact, 
that  all  the  change  gears  are  always 
mounted,  and  that  any  desired  thread  the 
lathe  is  capable  of  cutting  may  be  ob- 
tained instantly  without  ever  taking  off 
or  putting  on  gears;  also,  that  the  range 
of  threads  and  feeds  is  very  large.  That 
this  policy  of  making  one  line  of  goods 
pays  is  shown  by  the  steady  growth,  until 
they  now  own  and  use  a  building  with 
three  floors,  96  x  71  feet,  in  which  are  the 
latest  and  best  machine  tools,  jigs  and 
special  appliances  adapted  to  their  work. 

The  fact  that  they  make  nothing  but 
engine  lathes,  enables  them  to  offer  such 
a  line  as  could  not  be  offered  by  a  con- 
cern devoting  its  attention  to  a  miscel- 
laneous lot  of  machine  tools.  They  have 
been  running  full  force  and  full  time 
steadily;  but  the  demand  has  prevented 
an  accumulation  of  stock,  and  they  are  ar- 
ranging for  a  still  further  expansion  of 
their  business,  in  order  to  enable  them  to 
make  up  and  carry  in  stock  some  of  their 
lathes.  They  report  a  decided  improve- 
ment in  domestic  orders,  and  their  for- 
eign trade  still  remains  brisK. 


President  Duntley,  of  the  Chicago 
Pneumatic  Tool  Co.,  who  has  lately  re- 
turned from  a  visit  to  Europe,  reports 
that  the  orders  received  for  his  tools  were 
away  beyond  his  highest  expectations. 
Ten  or  twelve  of  the  leading  railways  in 
Great  Britain  have  purchased  pneumatic 
drills  and  caulkers,  and  the  demand  from 
ship-building  firms  is  surprisingly  large. 
The  company's  works  are  now  running 
22J4  hours  a  day,  and  yet  they  are  not 
able  to  keep  up  with  the  demand.  The 
company  is  about  to  open  an  office  in  New 
York. 


The  C.  H.  Haeseler  Co.,  1026  Hamilton 
St.,  Philadelphia.  Pa.,  have  favored  us 
with  a  copy  of  their  latest  catalog  of 
portable  pneumatic  tools.  Photographs 
are  shown  of  the  tools  at  work,  which 
are  sure  to  interest  railroad  men,  par- 
ticularly boilermakers.  Among  the  tools 
are  drilling  and  tapping  machines,  chip- 
ping and  caulking  tools,  air  motors,  etc. 
Copies  of  this  catalog  will  be  sent  on  ap- 
plication to  the  firm  named. 

ft  ft  ft 

The  Davis  &  Egan  Machine  Tool  Co., 
of  Cincinnati,  O.,  have  just  b,een  awarded 
a  contract  by  the  French  Government  for 
four  heavy  36-inch  engine  lathes  with 
22-foot  beds.  These  lathes  are  to  be 
equipped  with  metric  lead  screw  and  full 
set  of  change  gears  for  cutting  a  large 
range  of  threads. 


Safety: 


at  the  higher  speeds  of  to- 
day depends  on  the  most 
efficient  braking  possible. 


«"^o«o<-» 


This  depends  on  the  travel 
of  air  brake  pistons. 
Too  long  travel  reduces 
braking  power  and  wastes 


air. 


Both  of  these  defects  are 
remedied  by  the 

McKee 

Brake  Slack 
Adjuster. 

This  keeps  the  slack 
taken  up  automatically 
and  is  now  ready  for 
both  passenger  and  freight 
service. 


We  would  like  to  send  you 
a  book  about  it. 


THE 


Q.&C 

COMPANY, 


700-9  Western  Union  Building, 

CHICAGO,  ILL. 


BRANCHES : 
New  York,  J00  Broadway. 
St.  Paul,  J09  Endicott  Arcade. 
Boston,  70  Kilby  Street. 
San  Francisco,  525  Mission  Street. 
Montreal,  2  17  Place  de  arms  Hill. 


CAR 
INSULATION 

There  can  be  but  one  best  paper  for 

this  purpose  and  that  is  P.  &  B. 
Warranted  Air  Tight,  Moisture,  Acid 

and  Alkali  Proof. 
Strong,     Durable,     and    Clean     to 

Handle. 
For    Insulating     Refrigerator,    I  mil 

and    Dairy     Cars,    use    P.  &   B. 

Papers  and  know  that  you  have 

the  best. 

NO  WOOD  PULP  OR  TAR. 

Will  not  rot  when  exposed  to  damp- 
ness. 

AAA 

P.  &  B.  Ruberoid  Car  Roofing  with- 
out an  equal. 
Guaranteed  for  ten  years. 

AAA 

The  Standard  Paint  Co. 

81  -83  John  Street, 
New  York. 
Write  for  further  particulars. 
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Pants, 


the-  '*• 


Jackets 
Overalls. 
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There  is  some  specially  good  point 
about  everything  we  make.  They 
are  well  made.  Seams  don't  rip  — 
buttons  stay  on  — they  wear  well. 
Jackets  have  our  patent  watch  pock- 
et—dirt stays  out  —  watch  stays  in, 
whether  you  stand  on  your  head  or 
feet. 

Our  pants  are  the  best  value  we 
know  of.  Cut  in  style  —  well  made 
—  all  wool,  and  they  FIT. 

Tape,  Samples  of  Cloth  and 
Measuring  Blank  Free. 

To-day  is  a  good  time  to  send. 
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Mileage  Books  In  Baden. 

The  railwa .  of  B  iden  have  been  ex- 
perimenting with  a  mileage  book  whu  h 
is  decidedly  libera!  in  il  conditions  and 
cost.  The  books  are  good  for  a  year,  and 
can  be  used  by  the  purchaser,  membi 
of  Iiis  household  and  his  employes. 

Travel  is  induced  by  giving  a  discount 
of  5  per  cent,  on  the  sixth,  10  per  cent,  on 
the  seventh,  15  per  cent,  on  the  eighth 
and  50  per  cent,  on  the  fifteenth  book  pur- 
chased within  sixteen  months.  In  spite 
of  opposition  by  railway  men,  it  has 
worked  so  satisfactorily  that  it  seems  like- 
ly to  be  adopted  by  other  German  States. 
.  The  second  and  third  class  passengers 
also  receive  the  full  benefit  of  these  books. 

i        §        @ 

The  American  type  of  passenger  car 
would  seem  to  be  slowly  but  surely  push- 
ing its  way  into  the  affections  of  the  people 
who  live  abroad,  but  have  appreciation  of 
its  comforts  and  conveniences.  The 
Waterloo  Underground  Railway,  of  Lon- 
don, England,  is  one  of  the  last  foreign 
roads  to  try  our  style  of  car,  they  having 
ordered  twenty-live  of  them  irom  the 
Jackson  &  Sharpe  Company.  Respon- 
sibility for  this  break  from  time  honored 
precedent  may  very  likely  be  attributed 
to  popular  demand. 

i     §    fc 

The  forgings  in  the  engine  of  the  tor- 
pedo boat  "Rogers,"  which  broke  last 
week,  causing  considerable  damage  to  the 
machinery,  are  being  replaced  by  forg- 
ings from  the  well  known  works  of  the 
Bethlehem  Iron  Co.,  at  South  Bethlehem. 
Pa.  The  forgings  which  broke  were  not 
made  by  this  concern. 

$  $  § 

Few  people  who  are  not  connected  with 
railroads  realize  the  amount  of  material 
necessary. 

The  Baltimore  &Ohio  are  now  laying  in 
large  quantities,  and  the  amount  per  mile  is 
interesting.  Their  rules  require  133-57  tons 
of  85  pound  rail  for  one  mile  of  track. 
Ties  are  laid  24  inches  from  center  to  cen- 
ter, making  2,640  per  mile.  Four  spikes 
per  tie  calls  for  30  kegs,  or  10,800  spikes, 
weighing  6,000  pounds  or  three  tons.  In 
each  mile  of  30-foot  rail  are  352  complete 
joints,  requiring  704  splice  bars  and  1.40S 
bolts.  They  are  using  what  is  known  as 
the  "Continuous  Rail  Joint  Splice  Bar." 
which  is  supposed  to  prevent  low  joints, 
the  bane  of  a  trackman's  life. 


H.  S.  PETERS,  Dover,  N.  J. 


A  patent  has  been  issued  to  a  man  in 
Kansas  for  a  pneumatic  cylinder  arrange- 
ment for  raising  car  windows.  It  is  below 
the  window,  and  a  small  thumb  latch  ad- 
mits air  to  the  cylinder,  and  up  she  goes. 
Compressed  air  is  a  fine  thing:  but  we 
have  seen  car  windows  that  nothing  less 
than  dynamite— in  generous  doses— would 
induce  to  move. 


Another  Method  of  Laying  I)u»t. 

New  Jersey  railroad  men  seem  to  be 
of  an  inventive  turn  of  mind  this  year,  and 
the  scheme  of  sprinkling  the  roadbed  with 
oil  to  lay  the  dust  and  keep  it  laid,  has 
a  rival  in  the  plan  which  Superintendent 
Price  of  the  Tuckerton  Railroad  has  been 
trying  this  summer  on  his  own  line  from 
ings  to  Barnegat,  a  distance  of  17 
miles. 

He  first  tried  oil,  but  is  now  using  brine 
instead.  It  is  a  pretty  strong  solution  and 
the  salt  which  finds  its  way  to  the  ground 
attracts  moisture  from  the  air  and  tends 
to  keep  the  ground  sprinkled  sufficiently 
to  keep  down  the  dust. 

This  has  worked  well  this  year,  but  as 
the  summer  has  not  been  a  particularly 
dry  one,  the  experimenters  are  not  allow- 
ing themselves  to  become  too  sanguine 
as  to  results  in  a  very  dry  season. 

The  salt  seems  to  have  the  advantage  of 
not  making  the  ties  more  inflammable  as 
the  oil  shower  bath  must  do. 


Press  dispatches  reported  last  month 
that  after  a  butting  collision  which  hap- 
pened on  the  Denver  &  Rio  Grande  one 
of  the  Pintsch  gas  tanks  exploded,  caus- 
ing a  fire.  A  thorough  investigation  of 
the  matter  has  been  made,  and  the  rail- 
road company  ascertained  that  all  of  the 
tanks  were  intact,  and  that  the  story  of 
the  explosion  was  one  of  the  blunders 
so  common  with  ordinary  reporters  when 
writing  about  railroad  matters. 

$      §      3 

The  allegorical  tale  of  "Doctor  Stand- 
ard" is  founded  on  fact.  Don't  fail  to 
read  it. 

i    §    i 

The  United  States  revenue  cutters  and 
torpedo  boats  afford  opportunity  for  the 
use  of  specially  designed  fans  and  engines, 
and  the  Buffalo  Forge  Co.  have  had  con- 
siderable success  in  meeting  the  require- 
ments of  this  service.  A  number  of  orders 
are  now  in  process,  the  most  recent  being 
the  United  States  torpedo  boat  No.  17. 
The  electric  light  plants  of  the  Govern- 
ment, both  on  shipboard  and  land,  are  a 
field  for  the  introduction  of  Buffalo  auto- 
matic engines. 


An  Ohio  man  has  invented  a  spark  ar- 
rester in  which  he  uses  a  straight  stack 
with  a  bad  swelling  near  the  base  to  make 
room  for  a  cornucopia  which  is  supposed 
to  catch  the  sparks  and  coax  them  to  fall 
down  into  the  front  end. 

We  believe  this  device  will  prevent 
sparks  while  it  lasts,  for  there  wouldn't 
be  draft  enough  to  induce  any  but  an 
ambitious  spark  to  leave  the  fire-box, 
but  when  these  ambitious  sparks  get  to 
work,  there  will  be  holes  enough  in  the 
cornucopia  so  it  can  be  used  for  a  col- 
ander or  an  ash  sieve. 
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There  are  many  phenomena  in  nature 
that  seem  paradoxes  and  therefore  to  or- 
dinary understanding  unnatural.  One  ot 
these  paradoxes  may  be  observed  in  every 
foundry  where  alloys  of  copper  and  tin 
are  cast.  Copper  and  tin  are  both  soft 
ductile  metals  when  separate,  but  when 
they  are  melted  together  in  a  crucible. 
they  form  bronze,  which  is  much  harder 
and  stronger  than  either  of  the  metals 
from  which  it  was  made.  Nine  parts  of 
copper  and  one  part  of  tin  melted  and 
mixed  form  the  alloy  called  gun-metal. 
This  alloy,  unlike  the  metals  from  which 
it  is  formed,  is  very  hard  and  tough,  and 
has  no  ductility  to  speak  of.  Of  the  two 
metals  constituting  the  alloy,  tin  is  much 
the  softer:  yet  an  increase  in  the  propor- 
tion of  tin  to  copper  hardens  the  alloy. 
When  the  mixture  is  one-third  tin  and 
two-thirds  copper,  an  alloy  is  produced 
so  hard  that  steel  tools  will  not  cut  it. 
and  so  brittle  that  it  flies  to  pieces  when 
struck  light  blows. 

§     §     i 

The  bath  for  tempering  springs  at  the 
Springfield  shops  of  the  Wabash  Railroad 
is  gotten  up  on  a  turbulent  principle — the 
oil  which  constitutes  the  cooling  medium 
being  kept  in  a  state  of  agitation  by  means 
of  compressed  air  passing  through  a  per- 
forated pipe  situated  in  the  bottom  of  the 
tank.  At  the  side  of  the  air  pipe  is  located 
a  steam  pipe  for  warming  the  bath  and 
keeping  it  at  an  equable  temperature. 
This  idea  was  worked  up  by  Superintend- 
ent of  Motive  Power  Barnes,  and  he  is 
authority  for  the  statement  that  the 
scheme  is  one  of  the  best,  for  the  reason 
that  the  incoming  air  keeps  everything 
stirred  up  in  the  tank — no  stratums  of 
varying  temperature. 

$    @    s 

We  have  received  one  of  the  "some- 
things" that  are  sent  to  draftsmen  who 
send  their  address  to  the  Joseph  Dixon 
Crucible  Company,  Jersey  City.  It's  a 
good  "something,"  too — almost  makes  us 
wish  we  were  draftsmen  ourselves. 


"It  is  no  less  a  fatal  error  to  despise 
labor,"  says  Ruskin,  "when  regulated  by 
intellect  than  to  value  it  for  its  own  sake. 
We  are  always  in  these  days  trying  to  sup- 
port the  second.  We  want  one  man  to  be 
always  thinking  and  another  to  be  always 
working,  and  we  call  one  a  gentleman  and 
the  other  an  operative;  whereas  the  work- 
man ought  often  to  be  thinking,  and  the 
thinker  ought  to  be  working,  and  both 
should  be  gentlemen  in  the  best  sense. 
As  it  is,  we  make  both  ungentle,  the  one 
envying,  the  other  despising  his  brother, 
and  the  mass  of  society  is  made  up  of  poor 
thinkers  and  miserable  workers.  Now  it 
is  only  by  labor  that  we  can  be  made 
happy,  and  the  professions  should  be  lib- 
eral, and  there  should  be  less  pride  felt  in 
peculiarity  of  employment  and  more  in  ex- 
cellence of  achievement." 


Experience  in  Preventing  Leaky  Tubes 
and  Fireboxes. 

Mr.  John  Mackenzie,  superintendent  of 
motive  power,  Nickel  Plate,  has  gone 
through  some  very  edifying  experience 
lately  with  the  care  of  boilers  and  feed 
water  for  the  same.  They  have  on  the 
system,  one  water  station  which  has  9S 
grains  of  solid  matter  in  solution  to  the 
gallon,  most  of  it  being  sulphate.  In 
order  to  avoid  using  this  water,  the  com- 
pany had  to  take  water  at  a  town  where 
it  cost  6  cents  per  1,000  gallons.  Mr 
Mackenzie  conceived  the  idea  that  some- 
thing could  be  done  to  make  the  bad  water 
fit  for  steam-making.  He  put  a  water 
tank  on  the  ground,  filled  it  with  water 
and  then  applied  a  certain  quantity  of 
soda  ash  and  carbonate  of  lime.  A  steam 
jet  was  then  laid  into  the  water,  which 
stirred  it  up  sufficiently  to  mix  and  melt 
the  ingredients  put  in.  The  water  was 
permitted  to  settle  after  this  operation  and 
then  pumped  into  the  supply  tank. 
The  company  are  using  the  water  thus 
treated  very  successfully  and  at  consider- 
able saving  of  money. 

The  bad  water  on  the  system  had  got 
the  men  in  charge  of  engine  houses  in 
the  habit  of  washing  out  boilers  very  fre- 
quently with  the  view  of  preventing  leak- 
age of  tubes  and  fire-boxes,  but  still  there 
was  a  great  deal  of  trouble  from  this 
source  of  annoyance.  Mr.  Mackenzie  con- 
ceived the  idea  that  there  was  too  much 
washing  out  and  he  took  a  passenger  en- 
gine to  make  a  test  of  it.  He  had  this 
engine's  tubes  rolled  and  the  fire-box 
properly  cooled,  then  he  gave  orders  that 
the  engine  should  be  run  4,000  miles  be- 
fore the  boiler  was  washed  out.  This  was 
done,  and  the  engine  went  through  the 
ordeal  without  any  leakage.  An  order 
was  then  given  that  freight  engines  should 
run  2,000  miles  without  washing  out,  and 
passenger  engines  4,000  miles.  Since  that 
practice  was  adopted,  there  has  been  re- 
markably little  trouble  from  leaky  tubes 
or  fire-boxes. 

When  the  washing  out  is  done,  it  is 
performed  very  effectually  and  thoroughly 
and  an  engine  is  held  at  least  six  hours 
in  going  through  the  operation.  Water 
is  applied  with  the  greatest  possible  force 
in  every  point  where  mud  or  dirt  can  be 
reached.  After  a  thorough  washing,  the 
boiler  is  filled  up  with  hot  water  and  a 
slow  fire  started  as  a  preliminary  to  steam- 
raising. 

A  novel  practice  on  this  road  is  that 
they  catch  in  a  sealed  pit  the  hot  water 
run  out  of  the  boiler  and  employ  it  in 
washing  out. 


The  United  States  Metallic  Packing 
Company,  Philadelphia,  Pa.,  are  sending 
out  a  very  neat  ad.  in  the  shape  of  a 
mounted  photo  of  the  Atlantic  City 
flyer,  No.  1,027,  whose  piston  rods  and 
valve  stems  are  packed  with  United  States 
metallic  packing. 


When  an  engineer  says 
that  by  using  Dixon's 
pure  flake  graphite  he 
made  290  miles  to  the 
pint  of  oil  where  before 
he  only  made  1  50  miles 
to  the  pint;  and  when 
hundreds  of  intelligent 
engineers  tell  of  similar 
experiences,  it  means 
that  every  superintend- 
ent of  motive  power 
and  master  mechanic 
should  inquire  into  the 
subject. 

Have  you  sent  for 
samples  and  pamphlet? 
They  will  be  sent  free 
of  charge  and  it  will 
pay  you. 

JOS.  DIXON  CRUCIBLE  COMPANY 

JERSEY  CITY,  N.  J. 


OF  INTEREST  TO  DRAFTSMEN. 

Any  draftsman  who  in  his  work  re- 
quires fine,  clear-cut  lines,  free  from 
"feather  edges,"  will  receive  something 
that  will  please  him,  if  he  will  send  his 
address  to  the  Joseph  Dixon  Crucible 
Company,  Jersey  City,  N.  J. 


The  MASON 
Reducing  Valve. 


FOR  Ml  AM  AND  AIR. 


Has  features  which    make  it   superior 
to  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 

c*o  90%  *^» 

of   the    American    Railways. 

Adopted   by  the  Government  Railways  of 
France  and  Belgium  and  the  Leading 

English  Railways. 
.  .   .     SENT    O/V    TRIAL     .  .   . 

MANUEACTHRED  I1V 

THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS.,  U.S.A. 


THE  DRAKE  &  WIERS  CO. 


Cleveland,  Ohio. 


Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

50,000  Cars  a"d,J,as  st?od  th*  htes) 

; of  15  years  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  M\RklI.  A****** 

3-PLY  PLASTIC  CAR  ROOFING, 

THE  BEST  IN  THE  MARKET. 


JS5  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

A  L80 

Open    Pop   Valve's 
and  Gages. 

Tn?  ASHTON  VALVE  CO, 

271  Franklin  Street,  Boston,  Mass. 


Savogran 

For  Clean  Cleaning. 
INDIA   ALKALI  WORKS,  BOSTON. 

World'.  F.lr  Med.!.  1M3.    Sflv>r.  Wl.     Btome.  1978. 
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Henry  F.  Noyes,  56  Liberty  St.,  New  York  City 
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A  Spoiled  Car  Porter. 

The  spuiU-d  servant  is  not  a  i  on 

I ii  in  Amerii  a,  but  people  rub  against 

one  occasionally  and  then  lie  is  found  to 
l„.  a  little  woi  i  poili  'I  than  his  kind 
ill  any  Other  part  of  the  globe.  The 
wi>  worst  case  of  spoiled  servant  we 
have  ever  met  was  a  colored  porter  who 
|  in  i  hargi  ol  the  private  car  of  Sir  Wil- 
li ,,i   .in  Horn,  president  of  th*  Canadian 

Pacific. 

This  indivdual's  name  is  Jim  French, 
and  he  likes  to  talk  and  talks  very  glibly 
about  "me  and  Sa  William."  On  a  recent 
occasion  Sir  William's  car  was  carrying  a 
party  of  eminent  doctors  over  the  conti- 
nent, and  as  usual  Jim  was  in  charge. 
At  one  division  point  a  brakeman  stepped 
on  to  the  sleeper  and  asked  the  porter  who 
was  in  that  private  car.  "Jim  French  and 
Lord  Lister,"  was  the  reply. 

Unlike  most  colored  men  Jim  French 
is  given  to  the  use  of  profanity  as  season- 
ing to  his  conversation,  and  he  is  not  par- 
ticular about  who  hears  his  oaths.       A 
short  time  ago  the  Hon.  Mr.  Blake,  M.  P., 
made  an  official   inspection  of   Canadian 
Pacific  property  and  he  traveled  over  the 
continent  along  with  Sir  William  in  the 
private  car.     Before  starting  Sir  William 
enjoined    Jim    French    to    refrain    from 
swearing    during   the    trip,   as   the    Hon. 
Blake  was  a  religious  sort  of  man.     Jim 
promised   and   his   behavior   was   beyond 
reproach   until   the  train  reached  Winni- 
peg.    There  is  a  custom  at  that  place  of 
washing  the  dust  off  through  train  cars 
by  means  of  hose  water  jets.     It  happened 
just  as  Jim  French  pushed  his  head  out 
of  the  window  the  jet  from  a  washing  hose 
caught   him    in    the    ear.     That    was    too 
much    for   his    rectitude   and     he     swore 
enough  to  make  the  air  lurid. 

Sir  William  and  his  guest  saw  what 
happened  and  heard  the  expletives.  After 
peace  was  restored  Sir  William  took  the 
muter  in  hand  and  scolded  him  for  the 
violence  of  his  language  and  finished  by- 
saying.  "You  must  go  and  make  an  apol- 
ogy  to  Mr.  Blake  for  the  disgraceful  lan- 
guage you  used." 

"Yes.  Sa  Willum,  I  go  make  all  de  polo- 
gies  you  want,"  said  Jim. 

"Well  go  right  in  and  apologize." 
Jim  walked  into  the  observation  room 
where  he  found  Mr.  Blake  and  said.  "Mass 
Blake,  I  come  make  pologize  for  the  lan- 
gwadge  I  done  use  to  dat  car  washer.  I 
know  dere  was  no  'scuse  for  me.  I  ought 
know  better  dan  dat.  for  befo'  we  started 
Sir  William  gone  tole  me  dat  you  was  a 
pious  sort  of  a  cuss." 

The  apology  was  considered  satisfac- 
tory. 
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An    Engineer's    Uood    Record   on   the 
Atlantic  City  Railroad. 

A  letter  of  this  kind  makes  an  engineer 
want  to  shake  hands  with  himself,  as  we 
all  like  to  be  appreciated,  and  it  pays  to 
jhow  the  men  that  they  an  otten. 

I  ni   |ett€i  i    repi  inted  from  the  Philadel 

phia  "I  imi 

'September  8,  1897 

"Charles  II  Fatal,  Engineman,  Atlantic 
City  Railroad,  1825  Broadway,  Camden, 
N.  J.: 

•Sir— Your  performance  with  train  No. 
25  during  the  past  two  months  deserves 
1    commendation.     This  train,   now 
withdrawn  for  the  season,  was  scheduled 
to  run  from   Kaighn's  Point,  Camden,  to 
Atlantic  City,  fifty-five  and  one-half  miles, 
in  fifty-two  minutes,  or  at  the  rate  of  sixty- 
four  miles  per  hour.     Owing  to  the   in- 
ability of  the  ferryboats  to  reach  Camden 
on  schedule  time  the  train  always  left  late, 
the  average  detention  from  this  cause  be- 
ing upward  of  two  minutes.     On  the  other 
hand,  you  so  ran  the  train  that  this  loss 
was  invariably  made  up,  the  train  arriv- 
ing at  Atlantic  City  always  ahead  of  time, 
this  average  being  also  two  minutes,   so 
that  the  record  shows  that  for  the  fifty- 
two  days  the   train   ran,   from  July  2  to 
August  31,  the  average  time  consumed  on 
the  run  by  you  was  forty-eight  minutes, 
equivalent  to  a  uniform  rate  of  speed  from 
start  to  stop  of  sixty-nine  miles  per  hour. 
"On  twenty-two  days  the  train  consisted 
of  five  cars,  on  thirty  days  it  made  up  with 
six.     On  no  occasion  did  it  fail  to  arrive 
at  Atlantic  City  on  time.     This  perform- 
ance,  I  believe,  has  not  heretofore  been 
equalled  in  the  history  of  railway  service 
either  in  this  country  or  abroad.     It  is  one 
of  which  the  management  is  proud  and  is 
a  credit  to  the  track,  the  equipment,  and 
especially   to    the    skill    and    ability    with 
which  you  performed  the  task  entrusted 
to  you. 

"I    take   pleasure    in    offering   you    my 
thanks  for  the  fine  service  you  have  ren- 
dered the  company.     Very  truly  yours. 
"Theodore  Voorhees, 
Vice-President." 

§  &  $ 

A  handy  roundhouse  arrangement  tor 
an  air  lift  is  one  in  use  on  the  Minne- 
apolis &  St.  Louis  Railway,  at  Minne- 
apolis. The  air  cylinder  is  carried  on  a 
rail,  continuous  from  one  side  of  the  en- 
gine to  the  other  by  encircling  the  front 
of  the  engine,  the  rail  hanging  vertically 
over  each  cylinder  at  an  elevation  some- 
what higher  than  the  stack.  The  ad- 
vantages of  such  a  device  in  lilting  heavy 
parts  like  a  stack,  cab  or  steam  chest,  are 
so  apparent  as  to  carry  their  own  recom- 
mendations. 


A  circular  recently  issued  by  the  Peer- 
less Rubber  Manufacturing  Company,  of 
New  York,  contains  a  portrait  of  Mr. 
John  H.  Deming.  general  superintendent, 
the  inventor  of  Rainbow  Packing,  and 
the  only  man  who  ever  has  made  it.  can 
make  or  knows  how  to  make  it 


L.  S.  Starrett  Company  find  their  busi- 
ness increasing  so  rapidly  that  they  have 
opened  an  office  at  126  Liberty  street, 
New  York.  This  will  be  in  charge  of 
Mr.  A.  H.  Briggs.  who  is  well  known  in 
machine-tool  trade 
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THE  SCOTTISH  AMERICAN 

Is  the  Very  Best  Scotch  Family  Newspaper  for 
the  Scotch  Folk  in  America. 

It  contains  every  week,  news  from  every  county 
in  Scotland,  and  from  Scotsmen  everywhere.  Also 
Scotch  Stories  and  Scotch  Anecdotes;  Wit  and 
Wisdom.  Hints  to  Housewives,  Farmers,  Mechanics, 
and  others ;  and  reports  of  the  doings  of  the  Scotch 
in  America. 

Subscription,  $3.00  per  annum.  Sample  copies 
sent  free. 

A.  M.  STEWART,  LL.  D., 

Proprietor  and  Editor, 

33  Rose  Street,  New  York. 
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Published  in  24  ports,  at  50  cents  each.    Sold  by 

Subscription  Only. 

SIMPLE.  THOROUGH  AND   RELIABLE. 

Intended  chiefly  for  self-instruction,  and  is 
indispensable  to  all  Mechanics.  Engineers  and 
those  engaged  as  workmen,  users  or  sellers  of 
mach.nery.  Agents  wanted  in  all  parts  of  the 
country.  Young,  energetic  men  to  canvass  the 
shop  in  which  they  work,  preferred 
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MODEL  LOCOMOTIVES-coniplete 
castings  for  latest  design  Express  Loco- 
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High  Saddles — Big  Drivers — 3  sizes. 
Four  cents  in  stamps  for  catalog. 


OEO.  H. 
163  Herkimer  St., 
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Plane  Tales  From  Whitney 


THIRD  TALE. 


Pressure  bars  to  hold  the  work  firmly  at  a 
line  close  to  cut  have  puzzled  planer  build- 
ers. The  puzzle  is  solved  in  P-4  Planers, 
and  nowhere  else. 


Baxter  D.  Whitney, 

WINCHCNDON,  MASS. 
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INTERLOCKING  SIGNALS, 

By  W.  H.  ELLIOTT, 

Sig.  Engr.  C,  M.  &  St.  P.  R.  R. 


These  important  safeguards  of  modern  railroading  arc  fully  described 
and  illustrated  in  this  200-pag;e  book,  6x9  inches.  Tells  what  they  do; 
how  and  why  they  do  it.     Bound  in  handsome,  flexible  leather;  price,  $3. 

LOCOMOTIVE  ENGINEERING,  256  Broadway,  New  York. 


LOCOMOTIVE    ENGINEERING. 


781 


.TITST    PI!  I',T,ls:|  |  K.I  > 


OBLONO     12MO.        CLOTH,     279 
PAGES     AND     ILLUSTRATIONS. 


Price,  $1.50. 

BLOCK   SIGNAL   OPERATION, 

A  PRACTICAL    MANUAL 
By  w.  Xj.  zdh:  n  i  » . 

Superintendent  Delaware  Divlelon   v.   i'..  Lake   18rie  and   fr*eeiern  Railroad;    Chairman  Signal  Committee 
American  AesootaHoiy  Railway  Supertnti  ndent 

CONTENTS.  -Cli:i|iii.i  ]  Introductory.  II.  General  Principles,  ni  —  Block  Signals.  IV.  Slenal 
Limps.  V  BloekTower.  VI  Signal  Bi  -IK  VII  Block  Record.  VIII.— Train  Orders  at  BlocTi 
Stations.  IX.—  Blocking  at  Junctions  and  Ra  lroad  Cross  nes  X.  'Manual  Blocking  XI  Con. 
trolled  Manual  Blocking.  XII.— Automata  Blocking.  XIII  Machine  B'ocking.  XIV  Ap- 
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D.  VAN  NOSTRAND  COMPANY,  Publishers, 


23  Murray  and  27  Warren  Streets, 


NEW  YORK. 


***  Copies  sent  by  mail  ..11  i  <■<  rip!  .  .f  jirice 


OCTAVIUS  KNIGHT, 

Patent  Expert, 
37  LIBERTY  ST.,   NEW  YORK. 

Forty  Years'  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 

THIS  CUT  SHOWS 
OUR 


Duplex  Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound   Air  Cylinders,  with  In-  t£ 

ter  Cooler  and  Compound  Steam  Cylinders  '-' 

with  Meyer  Cut-Off  Valves.        This  is  the  S 

Best  Construction  for  Small   and  Medium  5§ 

sizes.  S? 

Don't  Forget  our  ROCK  DRILLS.    I 

SEND  FOR  CATALOGUES.  H 

RAND  DRILL  CO.  1 1 

I 

100  Broadway,  New   York. 
1328  Monadnock  Block,  Chicago. 


The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  2  in. 
diameter  by  24  in.  long. 

♦ 

Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  I.  S.  A. 

RepreaealatlTfl  for  Germany.  Switzerland,  Austria-Hungary,  Roaala, 
Holland  and  Belgium  :  M.  KOYEMANN,  Chart otlenitraase,  112, 
Dusaeldorf,  Germany. 

England:  HENRY   KELLEY  A  CO.,  St  Pall  Mall,  HanehetUr. 


TRADE    LV1ARK8, 
DESIGNS, 

COPYRIGHTS    Ac. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  Invention  Is 
probably  patentable.  Communications  strictly 
confidential.  Oldest  agency  for  securing  patent* 
In  America.     We  have  a  Washington  office. 

Patents  taken  through  Munn  &  Co.  receive 
special  notice  in  the 

SCIENTIFIC   AMERICAN, 

beautifully  Illustrated,  largest  circulation  of 
any  scientific  Journal,  weekly,  terms  $3.00  a  rear; 
11.50  six  months.  Specimen  copies  and  Hand 
Book  on  Patents  sent  free.    Address 

MUNN     Sl    CO., 
361  Uroadnay,  New  York* 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  tilt  OUgh  Sleeping:  Cars 
aver  the  New  York.  Central  &  Hudson  River,  Lake  Shore  & 
Michigan    Southern,    Michigan    Central    and    "Big     Four" 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  time-tables  and  reservation  of  berths  apply  to 


A.  S.  HANSON, 

General  Passenger  Agents  Boston, 


Mass. 
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AIR  BRAKE  HOSE. 

Bomoo,  Slut. 
N.  Y.  Belting  &  Packing  Co..  New  York. 

AIR  BRAKES. 

Westinghonse  Air  Brake  Co.,  F'ituburg,  Pa. 

AIR  COMPRESSORS. 

Clayton  Air  CompraMOI  Works.  New  York. 
Ingcrsoll  Sergeant  Urill  Co.,  N    V.  City. 
Norwalk  Iron  Works  Co..  South  Norwalk,  Cl. 
I'.  .In.  k  *  Aver  Co.    Philadelphia,  Pa. 
Hand  Urill  Co..  New  Vork. 

AIR  LIFT  PUMPS. 

(  layton  Air  Compressor  Work*,  New  York. 
AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works, Philadelphia, Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulator  Co..  Boston,  Mass. 

ARCH  BARS 

Cambria  Iron  Co..  Philadelphia,  Pa. 

ASBESTOS. 

Carey  Mfg.  Co.,  Philip.  lackland.  O. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  Cal. 
M.  C  llammett.  Troy.  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co.,  Philadelphia,  Pa- 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

BELTING. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

BENDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

BICYCLES. 

Pope  Mfg.  Co  ,  Hartford,  Conn. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co  .  Pittsburg,  Pa. 

BOILER  COVERINGS. 

Carey  Mfg.  Co..  Philip.  Lockland,  O. 
Keasbey  &  Mattison  Co.,  Ambler.  Pa. 

BOILERS. 

Brooks  Locomotive  Works,  Dunkirk.  N.  Y. 
Cooke  Locomotive  &  Machine  Co..  Paterson, 

N.J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Pittsburg  Locomotive  Works,  Pittsburg.  Pa- 
Richmond  Loco.  &  Mach.Wks..  Richmond.  Vs. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia,  Pa. 
Tyler  Tube  &  Pipe  Co  ,  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co..  Cleveland,  O. 
Manning.  Maxwell  &  Moore,  New  York. 

BOOKS.  ,    , 

Arnold  Publishing  House.  New  York. 

Audel  &  Co.,  New  York. 

Griffin  &  Winters,  Chicaeo.  111. 

H.  C.  Baird  &  Co..  Philadelphia.  Pa. 

Montgomery,  Ward  &  Co..  Chicago.  III. 

rhas.  Scribner's  Sons.  New  York. 

D.  Van  Nostrand  Co  .  New  Y'ork. 

BORING  MACHINES. 

Manning.  Maxwell  &  Moore.  New  Y'ork. 
NilesTool  Works  Co..  Hamilton,  O. 

BRAKE  ADJUSTERS 

Q.  &  C.  Co.,  Chicago,  111. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
The  Sargent  Co  ,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING- 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

BULLDOZERS. 

Williams.  White  &  Co..  Moline.  111. 
CARS. 

G.  Brill  Co..  Philadelphia.  Pa. 
,ima  Locomotive  &  Machine  Co..  Lima.  O. 

CAR  COUPLERS- 

Gould  Coupler  Co..  Buffalo.  \".  \  . 
Latrobe  Steel  Co..  Philadelphia    Pa 
McConwav  &  Torlev  Co..  Pit.sbui    .  Pa. 
National  Malleable  Castings  Co.,  Chicago,  111. 
Smillie  Coupler  &  Mfg.  Co.,  Newark.  N.  J. 
Standard  Coupler  Co..  New  Y'ork. 
Trojan  Car  Coupler  Co.,  Troy.  N.  Y. 
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CAR  DOOR  FASTENERS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

CAR  FORGINGS. 

Dickson  Mfg.  Co.,  Scranton.  Pa. 

CARS,  FREIGHT. 

Allison  Mfg.  Co.,  Philadelphia,  Pa 

CAR  HEATING. 

William  C.  Baker,  New  York. 

Safety  Car  Heating*  Lighting  Co.,  New  York. 

CAR  HEATING  HOSE 

N.  Y.  Belting  &  Packing  Co..  New  York. 
Boston  Belting  Co.,  Boston,  Mass. 

CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Drake  &  Weirs,  Cleveland,  O. 
Standard  Paint  Co.,  New  York. 

CAR  VENTILATORS. 

M.  C.  Hammett,  Troy,  N.  Y. 
CAR  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y 
Standard  Steel  Works,  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning,  Maxwell  &  Moore,  New  York. 

CASTINGS,  STEEL. 

Lima  Locomotive  &  Machine  Co.,  Litna.  O. 
Sarjjent  Co.,  Chicago,  III. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago,  111. 

CHANNELERS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

Crosby   Steam   Gage  &   Valve    Co.,   Boston 

Mass. 
Star  Brass  Mfg.  Co.,  Boston,  Mass. 

CIGARS. 

Jose  Almarez  &  Cc,  Norristown,  Pa. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia,  Pa 

COMPRESSED  AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Dickson  Mfg.  Co.,  Scranton,  Pa. 

CONVEYORS. 

Link  Belt  Engineering   Co.,  Philadelphia,  Pa 

CUTTING-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach.  Tool  Works,  Philadelphia,  Pa 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Wm.  Sellers  &  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 
B.  M.  Jones  &  Co.,  Boston,  Mass. 

CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 

CYLINDER    BORING    AND    FACING 
MACHINES. 

Pedrick  &  Aver  Co.,  Philadelphia.  Pa. 

DRILLING  MACHINES. 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 
Manning.  Maxwell  A  Moore.  New  York. 
Niles  Tool  Works  Co.,  Hamilton,  O. 

DROP  HAMMERS. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 

WestinghouseElec.  &  Mfg.  Co.,  Pittsburg,  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

FILES  AND  RASPS. 

Nicholson  File  Co.,  Providence,  R.  I. 

FLANGES. 

Latrobe  Steel  Co  ,  Philadelphia,  Pa. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

FLEXIBLE  JOLNT. -STEAM,  AIR  AND 
LIQUID. 

Moran  Flexible  Steam  Joint  Co. .Louisville, Ky. 

FLUES,  IRON. 

Tvler  Tube  &  Pipe  Co  ,  Washington,  Pa. 

FORGES. 

The  Bradley  Co.,  Syracuse.  N.  Y. 

FORGINGS. 

Bethlehem  Iron  Co..  So.  Bethlehem,  Pa 
Hronks  Locomotive  Works.  Dunkirk,  N.  Y. 
Richmond  Loco  &Mch.  Wks..  Richmond.  Vn. 

(Continued  on  page  ySq.y 
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Williams,  White  &  Company, 

Moline,  HI*,  U.  S.  A. 

Makers    of    Justice    Hammers,    Automatic    Coal 
( hutes  for  foaling  locomotives,  Bulldozers,  Drop 
*  *  Hammers,  Steam  Hammers,  Punches  and  Shears. 

Eyebolt  Machines,  Taper  Rolling  Machines. 
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PHILADELPHIA,  PA. 


Labor-Saving  Tools 


Cylinder  Boring  Machii 


For  Locomotive 
Shops.  -k^*j»- — 

CRANES. 

Planers. 

Toot  Grinders, 
Boring  and   Turning 

Villa, 
Driving  Wheel  Lathes, 
Vertical,  Horizontal  Drill 

Presses, 
Locomotive  Turn-Tables. 
MilliVO  Machines, 
Steam  Ilannners, 

Axle  Lathes. 

CRANES. 


Injectors  for  Locomotives. 


Locomotive 
BOILER, 
Smoke  Stack, 
Tank  and  Sheet 
STEELS 


Quality  Unsurpassed. 

Plates  up  to  118  inches 
in  width. 


SHOENBERGER  STEEL  CO 


PITTSBURGH,  PA. 


THE  SAR 

OLD  COIOMY  BLD'O 


CASTINGS 


COMPANY 


CHICAGO  ILL. 

ST.LOUIS, 

CINCINNATI. 

SAN  FRANCISCO 
ST. PAUL, 
TACOMA. 

PORTLAND. 

RAKE 


ACME 

Machinery  Co. 


CLEVELAND,  0. 


LOCOMOTIVE    ENGINEERING. 


MANUFACTURERS  Or 

ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AND 
liOMtll  AUTO- 
MATIC BOLT  CUT- 
TERS, cutting  from 
1-8  in.  to  6  in.  diam. 
ALSO  SEPARATE 

HEADS  AM)  Dll  S. 


the  BETHLEHEM  IRON  CO. 

WORKS  AND  PRINCIPAL  OFFICE,  SOUTH  BETHLEHEM,  PA. 

Rails,  Billets,  muck  Bars, 

Forgings  of  all  descriptions,  either  solid 
or  hollow,  made  from  Fluid-Compressed, 
Hydraulic-Forged  Open  Hearth  Steel.^^ 

Plates  For  All  Purposes. 

New  York  Office:  100  BROADWAY.         Philadelphia  Office:  421  CHESTNUT  ST. 
Chicago  Office:  MARQUETTE  BUILDING. 


c 


RANK  PIN 
PRESS 


PINCHES,  ROEEER  TUBE 
EXPANDERS.  DIRECE-ACEING 
STEAM  HAMMERS. 


similar  to 
this  made 
to  order. 


IMPROVED 

HYDRAULIC  JACKS 

FOR  VARIOUS  PURPOSES. 


YOKE 


Richard  Dudgeon,  24-26   Columbia  St.,  New  York. 

A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy- FREE.    Address, 

^THE    POWER    PUBLISHING    COMPANY, 

-World    Building,   New   TorU. 


IN  USE  ON  245  RAILROADS  IN  THE  UNITED  STATES 
AND  EVERY  RAILROAD  IN  EUROPE. 
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Crosby  Steam    ' 
Mass. 

GEAR  CUTTERS. 

i&  Eberbardt.  Newark.  N.  J. 

GRAPHITE. 

Jon.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

HAMMERS. 

Co.,  The  Syracuse,  N.  Y. 

I,,,,..  Hamilton.  O. 

Williams,  White  a  Co..  Molinc.  Ill 

HAND  PLANERS. 

,  i)  Whitney,  Wincbendon, 

HEADLIGHT  BUTTONS. 
\v   v.    Pitl      ttttlsboro,  Ti 

HEATING  SYSTEM,  FAN. 
Buffalo  Forgi  (  o 

HOISTS,  PNEUMATIC 

I  bloago  Pneumatic  'I  IU. 

Pedrl  Co.,  Philadelphia,  Pa. 

HOLLOW  STAYBOLT  IRON. 

Kails  Holla*  Staybolt  Co.,  Cuyahoga  Falls,  O. 

HYDRAULIC  JACKS. 

Richard  Dudgeon,  New  York. 

The  Wataon-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

R.  I).  Wood  &  Co  .  Philadelphia.  Pa. 

INJECTORS. 

Lunkenheimer  Co  .  Cincinnati,  O. 

Nathan  Ml*.  Co..  New  York. 

Wm  sellers  &  Co.,   Philadelphia   Pa. 

INSULATING  PAPERS. 

Standard  Paint  Co  .  New  York. 

JACKS.  „      „    , 

Watson  &  Stillman,  New  \  ork. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O. 

JEWELRY. 

S    N   Clarkson  &  Co.,  Chicago.  111. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co..  Chicago,  111. 

LAGGINGS  FOR  LOCOMOTIVES. 

Carev  Mfg.  Co..  Philip,  Lockland,  (). 
Keas'bey  S,  Mattison  Co  ,  Ambler.  Pa. 

LATHES. 

Betnent,  Miles  &  Co.,  Philadelphia.  Pa 
lones  &  Lamson  Machine  Co.,  Springfield,  \  t. 
Lodge  AShiplev  Men.  Tool  Co.,  Cincinnati.  O 
Manning,  Maxwell  &  Moore,  New  Yoric. 
Niles  Tool  Works  Co.,  Hamilton,  O. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works.  Dunkirk.  N.  \  . 

LOCOMOTIVES.  „,.,,..     „ 

Baldwin  Locomotive  Works,  Philadelphia.  Pa 
Brooks  Locomotive  Works.  Dunkirk.  N.  \  . 
Cooke  Loco.  &  Machine  Co..  Patersoa.  N.  J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co..  Lima.  O. 
Pittsburg  Locomotive  Works.  Pittsburg,  Pa. 
H.  K   Porter  &  Co..  Pittsburg.  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond,  \  a. 
Rogers  Locomotive  Works.  Paterson.  N.J. 
"si-henectady  Loco.  Wks..  Schenectadv.  N.  Y 

LOCOMOTIVE  TENDER  DRAFT  RIG- 
GING. 

Western  Equipment  Co..  St   L  MS, MO. 


LUBRICATORS. 


SENT  ON  10  DAYS'  TRIAL,  SUBJECT  TO  APPROVAL. 
GUARANTEED  EOR  ONE  YEAR  AGAINST  REPAIRS. 


Detroit  Lubricator  Co..  Detroit.  Mich. 
Lunkenheimer  Co  .  Cincinnati  O. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS.  „_,.,.„ 

Galena  Oil  WTorks.  Ltd..  Franklin   Pa. 
Leonard  &  Ellis.  New  York 
Signal  Oil  Works.  Franklin.  Pa 

MACHINE  TOOLS 

Lodge  &  Shiplev  Mch  Tool  Co..  Cincinnati.  O 
Newton  Machine  Tool  Co..  Philadelphia.  Pa. 
William  Sellers  &  Co..  Inc..  Philadelphia.  Pa. 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk.  N.  1  . 
McConway  A  Torlev  Co..  Pittsburg,  Pa. 
S    I    Meeker.  Newark.  N   J. 
National  Malleable  Castings  Co..  Chicago.  Ill 

METAL  POLISH.  , 

G.  W.  Hoffman.  Indianapolis.  Ind. 

METAL  SAWING  MACHINES. 

O.  &  C.  Co..  Chicago.  111. 

MILLING  MACHINES 

Newton  Mch    Too'.  Works.  Plniadelph  a.  Pa. 

MILLS.  ADJUSTABLE' 

Pratt  .*  Whitney  Co  .  Hartford.  Conn. 
MINING  MACHINERY. 

Dickson  Mfe  Co    Scranton.  Pa. 

MODEL  LOCOMOTIVES. 

Olney.  G   H  .  Brooklyn.  N.  Y. 
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MOLDING  MACHINES. 

Tabor  Mfg.  Co.,  New  York  City. 
MUFFLER  POP  SAFETY  VALVES. 

Coale  Muffler  A-  Safety  Valve  Co.,  Baltimore. 

M.l. 
Crosby  Steam  Gage  &  Valve  Co. , Boston. .Ma^s 

OIL  CUPS. 

Nathan  Mfg.  Co..  New  Y>>rk 

OVER  CLOTHES. 

H.  S.  Peters,  Dover,  N.  J. 
PACKING. 

Boston  Belting  Co.,  Boston,  Mass. 

Gould  Packing  Co..  East  Cambridge.  Mass. 

N   Y   Belting*  Packing  Co..  New  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

PANTS. 

H.  S.  Peters,  Dover,  N.  J. 
PATENTS. 

O.  Knight,  New  York. 

Munn  &  Co.,  New  York. 

Henrv  F.  Noyes.  New  York. 

John  Wedderburn  &  Co  .  Washinglon,  D.  C. 

George  P.  Whittlesey,  Washington.  D.  C. 

PATTERN  MAKERS  MACHINERY. 

Whitney,  Baxter  D.,  Winchendon,  Mass. 

PHOTOGRAPHS. 

F.  Moore.  London,  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co.,  Philip,  Lockland.  O. 
Keasbey  &  Mattison  Co.,  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders'  Sons,  Yonkers,  N,  Y. 

PIPE   THREADING    AND   CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Brideeport,  Cone 
Bignall  &  KeelerMfg.  Co..  Edwardsville,  111 
D.  Saunders*  Sons,  Yonkers,  N.  Y. 

PISTON  RODS. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 
B.  M.  Tones*  Co.,  Boston,  Mass 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Niles  Tool  Works  Co.  Hamilton  O. 
Pedrick  &  Ayer  Co.,  Philadelphia,  Pa. 

PLANERS-WOOD. 

Baxter  D.  Whitney,  Winchendon,  Mass. 

PLATFORMS. 

Gould  CouplerCo..  Buffalo,  N.  Y. 

PNEUMATIC  TOOLS 

Chicago  Pneumatic  Tool  Co..  Chicago,  111. 
U.  S.  Metallic  Packing  Co.,  Philadelphia, 

POP  SAFETY  VALVES. 

Ashton  Valve  Co  ,  Boston,  Mass. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore. 

Md. 
Crosby  Steam  Gage  &  Valve  Co., Boston. Mass. 
Star  Brass  Mfg.  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Ayer  Co.,  Pniladelphia,  Pa. 

PUMPS,  STEAM. 

A.  S.  Cameron  Steam  Pump  Wks..  New  York, 

PUNCHING     AND    SHEARING     MA- 
CHINERY. 

Long  &  AUstatter  Co  .  Hamilton,  O. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

RAILS,  STEEL. 

Bethlehem  Iron  Co.,  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian,  Mich. 

REAMERS. 

Cleveland  Twist  Drill  Co.,  Cleveland,  O. 

ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 
Rand  Drill  Co.,  New  York. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York. 

RUBBER  HOSE. 

Boston  Belting  Co.,  Boston,  Mass. 
Peerless  Rubber  Mfg  Co..  New  York. 

SANDING  APPARATUS. 

Henry  L.  Leach.  North  Cambridge,  Mass 
Sherburne  &  Co.,  Boston.  Mass. 
l>   S.  Metallic  Packing  Co..  Philadelphia.  Pa 
Western  Railway  Equipment  Co..  St.  Louis, 
Mo. 

SAVOGRAN. 

India  Alkali  Works,  Boston,  Mass. 

SHAPERS. 

Bement,  Miles  &  Co..  Philadelphia.  Pa. 
Gould  &  Eberhardt,  Newark.  N.  J. 
t'ratt  &  Whitney  Co..  Hartford,  Conn. 

(Continued  on  page  791.) 


TOOL  ROOM  LATHES 


Ought  to  be  as  good 
as  possible. 
That's  the  way  we 
build  ours. 
They  have  been 
the  standard  for 
years. 


4  WE  MAKE  almost  any 
machine  used  in  the 
shop. 

BOLT  CUTTERS. 

TURRET  LATHES. 

MILLING  MACHINES. 

Our  STAY  BOLT  TAPS  and  ... 
MASTER  CAR  HI  li  1)1  RS'  GAUGES 
ARE  STANDARD. 

Better  get  our  Catalog. 


THE  PRATT  &  WHITNEY  CO.,  HARTFORD,  CT. 


Chicago,  42  So.  Clinton  St.  New  York,  123  Liberty  St. 


Boston,  144  Pearl  St. 


THE  STEEL  TIRED  WHEEL  CO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD    SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE     SOLICITED. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS  .. 

NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Power. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR    CATALOC.  * 

•    •    • 

THE   ARMSTRONG    MFG.   CO. 


No.  3  Machine. 


BRIDGEPORT.  CONN., 

104   116  Know  I  Inn   St. 


NEW  YORK, 
139  Centre  St 


J.  G.  BRILL  Company... 

CarandTruck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT   in  Passenger  Car  Trucks  made 

IN  25  YEARS. 


TAKES  .  .  . 

Curves  Easier 
Than  Any  Truck 
Ever  Built. 

We   are   making  strong   assertions  in   regard   to   these   Trucks,  but   we   find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 


LOCOMOTIVE    ENGINEERING. 
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CHARLES  SCRIBNER'S  SONS 
^ave  just  p»bnshed  3  Books  for  Railway  Men. 

THE  AMERICAN  RAILWAY. 

By  Thomas  Curtis  Clarke,  [ohn  Bogart,  m.  n.  Forney,  i.    P   Alexander,  H    <- 

prout,  Horace  Por  i  er.  Theodore  Voorhees,  benjamin  norto  r,  Arthur  t. 

Hadley,  Thomas  i.  Jambs,  Charles  Prani  is  Adams  and  B  H  Adam     i  i 

With  an  Introduction  by  Judge  THOS,  M.  COOLEY,  Chairman  Inter  State  Commerce  Com, 

With  more  than  300  illustrations.     Neiv  and  <  'Ilea  pa   lid  it  ion,  kvu,  -  \  >»> 

'*  Thlg  is  bey  ond  all  compare  the  greateRt  American  Compendium  on  Railways*  .  .  It  Is  a  great 
hook  Hint  remarkabl}  handsome  besidest"    New  Tork  Herald, 

THE  EXPRESS  MESSENGER 

And  Other  Tales  of  the  Rail.     By  Cy  War  man.     C2tno,  Si.  21 

Mr.  \Vurrmin'n  oen  boob  contains  a  group  of  Btorles  relating  to  1*1*-  great  social  and  Industrial 
community  ihat  centers  aboul  the  modern  railway.  Slmsell  a  locomotive  engineer  for  many 
rears  and  in  many  Lands,  the  author  writes  "from  the  Inside,"  and  his  tales  of  characteristic 
incident  ami  adventure  tire  told  wiih  tin-  utmost  Best  and  raclness. 

Previou  sly  Published. 

Tales  of  an  Engineer,  with  Rhymes  of  too  Rail.    By  Cy  Wurman.    ISmo  ai.'il. 

A  ROMANCE  IN  TRANSIT. 

By  Francis  LYNDE.      {Ivory  Series.)      ifimo,  75  Cents.      ///  Pn  ,, 
Mr.  Lynde'B  maKa/.lne  Stories  have  shown  that  he  ean  he  depended  on  to  furnish  s  most  clever 
and  entertain Iuk  tale,  espeeiallj    when  employing  the  background  of    railway    life  with  which  he 
U  so  familiar.     This  Longer  Story  Ifl  as  excellent    and    pleasing    as    anything  lie  has  done   and   will 

appeal  peculiarly  to  the  men  who  know  from  experience  the  conditions  of  which  he  writes, 

CHARLES  SCRIBNER'S  SONS,  J53-157  Fifth  Ave.,N.Y. 


|ftftft  THIS  IS  THE  BOOK. 

I     B«;m*m»i     For    MACHINISTS   and 
,UUU  Pointers      engineers. 

By  Chas.  McSbane,  Practical  Machinist;  J.  P. 
Hine,  Member  Div.  37,  B.  of  L.  E.,  and  J.  G.  A 
Meyer,  M.  E.  Treating  upon  Air-Brake,  Break 
Downs,  Blows  and  Pound  s.  Link  and  Valve  Motions, 
Locomotive  Valve  Settintr,  Testing  Plant,  Indicator 
Practice,  Compound  Engines,  Injectors,  Lubrica- 
tors etc.,  etc. 

342  Pages, 187  Illustrations.  5&  x  8,  Cloth,  $1.50. 


AGENTS  WANTED.  Send  for  terms.  20,000  sold 
in  six  months.  Will  be  sent  prepaid  to  any  address 
upon  receipt  of  price. 

GRIFFIN   &   WINTERS,     Publishers, 
171  La  Salle  Street,  CHICAGO. 

FOUNDED   BV   MlTBIW   CaBKY,   1785. 


HENRY  CAREY  BAIRD  &  CO. 

Unouetrtal  publishers,  JGoohscllere, 
and  Importers, 

810  WALNUT  ST.,  PHILADELPHIA.  PA.,  U.  S.  A. 

ty  Our  New  sn<J  Revised  Cnlftlnffne  of  Practical  and  Pclentlfle 
Bonki,  91  pugufl,  8vo.,  and  our  other  Catalogues  and  Circulars,  tin 
whole  enveriug  every  branch  of  Science  applied  to  the  Arts,  ieni 
free  and  free  of  p-nUire  to  any  one  in  any  part  of  the  world  wht 
will  furnish  hii  addtess. 


HAWKINS' "AIDS"  TO  ENGINEERS 

EXA/11NATIONS,  with 
Questions  and  Answers. 

5Vix7H.  leather,  gilt  edge.  S*,  postpaid 

Send  for  Descriptive  Catalogue  of  thli 
and  other  Engineers'  Books. 
THEO,    AITDEI.     &    CO., 
63  Fifth  Avenue,  cor.  13th  Street,  X.  T. 


STOP 
GUESSING 


KNOW! 


%  When  a  solid  stay-bolt  breaks  it  lays  low 
and  figures  on  an  explosion.  When  a  Falls 
Hollow  bolt  lets  go  it  does  this.  You  don't 
find  a  dozen  broken  a,t  once  —  gives  you  a 
chance  to  "prevent"  rather  than  cure. 


WRITE    FOR    CIRCULAR. 


Falls  Hollow  Sun  -Bolt  Co.,  Cuyahoga  Falls,  0. 


THE 

H01ST0N 

PNEUMATIC  SANDER, 


Has  given  entire  satisfaction  to  users 
on  63  railroads.  Sands  front  and  back 
drivers  from  one  box.  Applied  in  six 
hours  without  changing  sand  box  saddle. 

Quick  and  Sure— you  can  depend  on  it. 
Interesting  circulars  for  the  asking. 


BUYERS'  FINDING  LIST        unltnuid 

SLOTTERS. 

Bement,  Miles  &  Co  .  Pnlla 
SOAP,  LAVA. 

Win.  Waltku.  St    I.ouiB,  Mo 

SPACING  TABLE. 

Long  &  Allsta"'  11  Co., Hi  M    '  ' 

SPARK  ARRESTER  PL.  vTE. 

Harrington  &  King  Perfora  tng  Co.,  Chicago. 

111 
Hendrlck  Mfg.  Co.,  Carbondalc.  Pa. 

SPRINGS. 

A.  French  Spring  Co.    Pittsburg,  Pa. 
STAMPS,  STEEL. 

F.  A.  Sackmann,  Clevt  land,  U. 

STAYBOLT  IRON. 

Palls  Hollow  Staybol    I  "    <  uyahogaFalll.  O 

I-.    .1!    Junes  *  I  •       I  Masa. 

STAYBOLT  TAPS. 

S.  W.  Card  Mfg.  C»..  Mansf.eld,  Masa. 

STEAM  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 
in;,  Steam  Gage  Co.,  Utica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia.  Pa. 

B.  M.  Jones  &  Co.,  Boston.  Mass. 
Krupp  (T.  Prosser  &  Son,  New  York/. 
Latrobe  Steel  Co..  Latrobe,  Pa, 
Shoenberger  Steel  Co..  Pittsburg,  Pa. 

STEEL  TIRED  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.  Y 
Standard  Steel  Works,  Philadelphia,  Pa. 
Steel  Tired  Wheel  Co.,  New  York. 

STEEL  TIRES. 

Latrobe  Steel  Works,  Latrobe,  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works,  Philadelphia.  Pa. 

STREET  RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia.  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn.  N   Y. 
TAPS  AND  DIES. 

S.  W.  Card  Mfg.  Co.,  Mansfield   Mass. 

TIE  PLATES. 

Q.  &  C.  Co.,  Chicago.  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago.  Ill 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 
TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  *  Iron  Co..  Clevelano  O. 

TURRET  LATHES. 

Jones  &  Lamson.  Springfield.  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co..  Cleveland   O 
Morse  Twist  Drill  &  Men.  Co  ,  New  Bedford. 
Mass. 

TYPEWRITERS. 

Williams  Typewriter  Co.,  New  York. 

VALVES. 

Glenn  Valve  Mfg.  Co.,  Chicago,  111. 
Jenkins  Bros..  New  \Tork. 
Lunkenheimer  Co.,  Cincinnati,  O. 

VALVES.  REDUCING. 

Mason  Regulator  Co.,  Boston,  Mass. 
Ross  Valve  Co..  Troy,  N.  Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Aver  Co.,  Philadelphia.  Pa. 

VESTIBULES. 

Gould  Coupler  Co..  Buffalo.  N"   Y. 
McConway  &  Torley  Co..  Pittsburg.  Pa. 

VISES. 

Bignall  &  Keeler  Mfg.  Co  .  Edwardsville.  Ill 

WATER  HOSE. 

N.  Y.  Belting  and  Packing  Co.,  New  York. 
Peerless  Rubber  Mfg.  Co.,  New  York. 

Boston  Beltirg  Co.,  Boston,  Ma.-s, 

WELDING  MACHINES. 

Long  jt  Allstatter  Co..  Hamilton  O. 

WHEEL  PRESSES. 

Manning,  Maxwell  &  Moore,  New  York 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Micb 

WOOD  WORKING  MACHINERY. 

Baxter  D.  Whitney.  W  inchendon,  Mass. 


::»2 
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rtrt     fstrt      rtfl      t$h       ftfl      d 


Are  the  backbone  of  any  machine  shop.  If  the  spinal  column 
is  weak  the  whole  shop  is  apt  to  suffer  with  lumbago  and 
general  debility.  It's  sure  to  do  this  if  you  are  satisfied  with 
the  ordinary  "  good  enough "  lathes.  Our  latest  engine  lathes 
make  the  best  tonic  for  this  form  of  spinal  affection,  they  put 
more  get-out -the-work-ativeness  into  a  shop  than  all  the  ordinary 
lathes  ever  built. 

Here's  the  Reason  Why:-- 


<$»  «$> 

<$» 

<$> 

<$> 
■ip 

f$»      rtn      (ft      «t)      ($»     ($i 


You  can  cut  any  thread  shown  on  the  index  (this  means  about  three 
times  as  many  as  on  the  ordinary  lathe)  without  any  figuring— just  move 
the  button  to  the  right  number  and  there  you  are.  About  four  times  the 
feeds  of  the  ordinary  lathe.  In  fast  feed  the  tool  cuts  '/4  of  an  inch 
every  revolution,  either  straight  or  cross  feed — time  saved  here.  They 
are  made  right,  and  sold  right,  about  the  same  as  an  ordinary  lathe. 
That's  a  point  worth  considering  too. 


f$»     <$»      <$t      «$»      <$»      <■$» 

^♦fc        It  will  do  30  to  40  per  cent,  more  work 

«!♦  Than  the  ordinary  "  good  enough  "  lathe. 

■^"     "^^     "^^     -^"     -^     ~^~     ~^     ~^~      »^»^^^^*^»*»^*t^»^*t*J  1   HIS     IS     One    OI     lilC 

™?  lathes  we  mean  —  the 

rt,  smallest     size,    14    in. 

7  They  are  money  sav- 

*ffi*  ers  in  any  shop  and  fit 

fjL  railroad  appropriations 

T  to  a  T. 


We  want  to  tell  you 
J  more  of  the  good  points. 
v        Our  circulars  are  worth 


I 

rw»       sending  for 


r^L.  &  s.o 


r$>     '  <$»        f$»        f$»        f$l      f#» 

fifrt       f$» 

—  -*■ 

—  ■*■ 
<$» 

<$» 

f$>       (■$■> 

ntft       fifr> 

«$»       «$» 
<4> 


|   Machine  Tool  Go. 

*>      Cincinnati,  0.,  U.S.A. 

r^rit^h       «$»       f$>       ($»       f$>       f$>       <$> 
<$>      f$»       r$>       r$>       f$>       f$»       f$» 
<$>»$»      ntrt      «tfl       «t»      rifrt      Xfr»      <#) 
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THE  STANDARD  STEEL  WORKS, 

PHILADELPHIA. 


f$» 


TIRES 


Wrought   Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 


REPRESENTATIVES. 

CHICAGO  OFFICE  :  l2l7.Monadnock  Building 

ST.  LOUIS :  C.  A.  THOMSON,  6IS  North  Fourth  Street. 

BOSTON:  W.  E.  CLARK,  8  Oliver  Street. 


NEWTON 

MILLING  MACHINES. 


6  Sizes  Patent  Duplex. 
69  Sizes  of  Milling  Machines. 

NEWTON  MACHINE  TOOL 
WORKS,  Inc. 

PHILADELPHIA,  PA. 


••: 


Z^3 


•••- 


--•• 


Nathan  Mfg.  Co., 

92-94   Liberty   Street,  New   York. 

Western  Office : 
J  47- J  49  Van  Buren  St.,  Chicago. 

Makers  of 


•  •- 


The  New 


"Nathan"* 


••- 


and  Monitor  Injectors  for  Locomotives. 

"Nathan's"  Sight  Feed  Lubricators  for  Locomotive  Cylinders 

and  Air  Brakes.     Steam  Fire  Extinguishers  for  switching  and 

yard  engines.      Boiler   Washers,  Rod  and 

to  bclc  Guide  Oil  Cups,  etc        w  {of  CataIogue> 


•  •• 


-•• 


TAYLORioSreSTAYBOLT  iron 

Axles,  Piston  Rods,  Crank  Pins  and   Forcings  of  all 
Descriptions,  used  by  Lending  Railroads. 


R.  MUSHET'S",JS!a.L.c"  STEELS 

SOLE    REPRESENTATIVES    IN    THE   UNITED    STATES, 

B.    M.    JONES    <fc    CO., 

Boston,  11  and  13  Oliver  Street.     New  York,  143  Liberty  Street. 


LATROBE  STEEL  CO., 


Ti 


MANUFACTURERS 


FOR 


R 


OP 


E 


S 


LOCOMOTIVE 
and  CAR  WHEELS. 

WORKS,  LATROBE,  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

MANrKACTt'RED   AT 

WORKS,    MELROSE    PARK,    ILL. 


Main  Oflice,  1200  Glrard  Building,  Philadelphia. 
„ v    I  Old  Colony  Building.  Chicago. 

Am      .     1  33  Wall  Street.  New  York, 
unices,    ( i;nlon  Trust  Building,  St  Louis. 


T 


tie  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   "Works, 

Foot  of  East  Twenty-lhird  Street, 

Send  for  Illustrated  Catalogue.        NEW  YORK. 

THE  PILGRIM-HOLIDAY  NUMBER. 

Sent  free  to  any  address  on  receipt  of  all 
cents  In  postage.  Write  to  Geo.  H.  HeaSord, 
General  Passenger  Agent,  Chicago,  Milwaukee 
ft  St.  Paul  Railway,  Old  Colony  Building. 
Chicago,  11L 
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Air  Compressors. 


Rock  Drills. 

We  manufacture  Air  Compressors  suit- 
able for  all  kinds  of  work,  and  a  variety 
covering  every  size,  from  the  small  Belt- 
driven  Compressor  for  small  shops  and 
pumpinjt  small  quantities  of  water,  up  to 
the  In        I  I  >ound  Compi  r 

for  tiie  trreateftt  manufacturing  or  mining 
plants  of  the  world.  Asan  instance  of  the 
wide  range  covered  by  Compressors  of 
our  in. ike.  we  name  the  following,'  that  we 
have  recently  furnished,  all  of  whom  are 
equally  distinguished  in  their  line  : 

Newport  News  shipbuilding  Co.,  New- 
port News,  Va  ;  Duplex  i  ompressor  for 
operating  a  large  number  of  pneumatic 
'S.  A-  Bangs,  Bellevue, 
Pel.:  Valdosia  Water  Works,  Valdosta, 
Ga  for  pumping  water  ;  the  Manhattan 
Elevated  K  R  Cm  .  New  York,  for  machine 
shop  purposes;  Walker  Company,  Electric 
Works  (  leveland,  Ohio.  Harrison  Granite 
Co.,  Barre,  \'t..  pneumatic  tools;  L.  L. 
Manning,  Plainfield.  N  (.,  marble  works; 
tlie  Anaconda  Coi  per  Mining  Co.,  Butte. 
Montana, 

Our  Catalogues  give  information  on  the 
subject  of  Air  Compressors  and  other  sub- 
jects regarding  the  application  of  Com- 
pressed Air. 

Channelers.  Coal  Cutters. 

The  Pohle  Air  Lift  Pump. 


Hydraulic 

Riveters— fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
a„d  Accumulators. 

Matthews'  fire  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden   High-Pressure  Valves. 


c^»<-> 


T 
H 

£ 


Ingersofl  -Sergeant 
Drill  Company, 

Havemeyer  Building,  New  York. 


Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 

Smoke  Prevention 

Is  one  of  the  leading 
questions  of  to-day. 

Combustion  and  Smoke 
Prevention  on  Locomotives 

By  Angus  Sinclair,  will  help  any  fireman  or 

engineer  who  is  interested  in  his  work. 

25  cts.  each;  $2.00  for  10;  $15.00  per  100; 

$100.00  per  1000. 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  New  York 


AXE  1ST 


CEO.  P.  WHITTLESEY, 

Atlantic  Buiudino,  WASHINGTON,  D.  C 

RAILROAD  INVENTIONS  A  SPECIALTY. 


€ 


Improved  Pneumatic 

rack  Sanding *  * 
Apparatus 


For  Locomotives. 

HENRY  L.  LEACH.  176  HURON  AV„  N.  CAMBRIDGE,  MASS. 


lidli 


LINK-BELT 

Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE    HANDLING    OP 

Coal  and  Ashes. 

Monobar 
Coal  Conveyors 

etc.,  etc 

LINK-BELT  ENGINEERING  COMPY., 

Nicetown,  Philadelphia. 

49  Dey  St.,  New  York. 

(CHICAGO,  LINK-BELT   MACHINERY  COMPANY.) 


¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

¥  * 

I  YOU  I'm7                  —  I 

¥  * 

*  To  hear  the  crisp  crackling  of  the  dead  leaves  under  your  wheel  as  ¥ 
»  you  spin  along  over  the  hard,  smooth  October  roads  —  we  all  do!  With  a  £ 
U  Columbia  and  the  finest  cycling  season  of  the  year  at  hand  you  can  get  the  J 

*  best  thing  to  be  gotten  out  of  life  —  good  health.  * 


Columbia  and  the  finest  cycling  season  of  the  year  at  hand  you  can  get  the 

best  thing  to  be  gotten  out  of  life  —  good  health. 

¥  m 
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1897  COLUMBIAS 


STANDARD  OF  THE  WORLD. 


$75  T°  ALL  ^L|KE- 


¥ 

¥ 
¥ 
¥ 
¥ 

¥ 
¥ 

¥ 
¥ 


*¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 

¥  m 

„  yi  r»TI~/\r»f\       r»l/">V//">l   WC*         BeLter  than  any  other  except  Columbias, 
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LOCOMOTIVE    ENGINEERING. 


BOOK  DEPARTMENT. 

Cash  must  accompany  order.    No  books  soil  C.  0.  D.     Give  name  oj  book  and  author,  and  we  "in  furnish  any  book  wanted.    The  list 
below  is  especially  recommended  for  mechanical  readers.    All  books  sent  by  mail  free  for  price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 


A  Catechism  of  the  Steam  Engine.  John 
Bonnie,    ihhu.    One  of  the  very  best  beginners' 

books  on  the  steam  engine  that  bus  ever  been 
written.    Question  and  answer  style  $4.00 

Air-Brake  Catechism.  Conger.  1897.  This 
Is  Conger's  "  Air-Brake  and  Signal  Instructions " 
rewritten  and  Improved,  containing  the  air-brake 
ami  Blgnal  instructions  approved  by  the  Master 
Car  Builders1  and  Master  Mechanics1  Associations; 
also  the  standard  list  of  questions  for  air  brake 

Instruction.    This  is  the  latest  and  best  I k  on 

airbrakes.    Price 45c 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pocket $  i.ou 

Alexander**  Heady  Reference.  Alexander. 
189*.  A  first-class  work.  Tells  what  to  do  In  al- 
most any  kind  of  breakdown  on  the  road $1.60 

A  Library  of  Steam  Engineering.  Feb.- 
renbatch.  1895.  Illustrates  and  explains  every 
kind  of  steam  engineering,  stationary,  locomotive 
and  marine.  Has  chapters  on  the  mathematics  of 
steam  engineering,  covering  all  possible  points, 
but  in  plain  figures.  No  "higher"  mathematics 
used.  Can  be  understood  by  any  man  with  a  com- 
mon school  education.  A  whole  library  of  steam 
engineering.    800  O^  x  9>4  inch  pages $5.00 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  Kcoiioinii-al 
Working.  Robert  Wilson.  1889.  A  standard 
English  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    4)7  4}4  x7-in.  pages;  108  illustrations. $'4.50 

Block  and  Interlocking  Signals.  Elliott. 
1896.  .Tells  what  signals  are.  What  they  do.  How 
they  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de- 
tails of  their  construction,  operation  and  main* 
tenance.  The  best  book  published  on  signals. 
•77  pages,  6'  x  9'.     Leather  binding    $3.00 

Boiler  Making  for  Boiler  Makers..  W.  H. 

Ford.  189:).  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4  x  5t^inch  pages  ; 
134  illustrations $1.00 

The  Steam  Engine.  Geo.  C.  V.  Holmes 
1895.  An  excellent  English  treatise  on  the  con 
Btruction  of  the  steam  engine.  Rules  for  propor- 
tions are  given  in  algebraic  signs.  538  4^  x  6% -inch 
pages ;  212  illustrations $4.00 

Combustion  and  Smoke   Prevention  on 

Locomotive-.  Sinclair.  1896.  A  practical  book- 
let telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know 35c. 

Catechism  of  the  Locomotive.  Forney. 
1891.  Enlarged.  Illustrated.  50,000  sold.  Every 
beginner  wants  it,  and  every  locomotive  eugineman 
ought  to  have  it.    800  5*4  x  8-inch  pages $3.50 

Car  Lubrication.  Hall.  Ought  to  be  read 
by  every  one  interested  in  keeping  journals  run- 
ning cool $1.00 

Compound  Locomotives.  Wood.  1894.  En- 
larged. Tells  the  history  and  explains  the  prin- 
ciples of  ail  the  kinds  of  compound  locomotives  in 
use $3.00 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mission  and  Applioition   of  Compressed 

Air.  Frank  Richards.  1895.  About  the  only  book 
Id  print  that  supplies  the  information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  5x?*Hi-inch  pages  25  illustrations  and 
diagrams,  with  many  useful  t  ables $1.50 

Discipline  Without  Suspension.  Brown. 
ISM.  Pamphlet  explaining  the  "Brown"  system 
•f  discipline,  by  the  originator ;  full  data 10c. 

Dliiairi      of     the      Air-Brake    System. 

lynnestvedt  1894.  Tells  how  to  find  and  repair 
•very  defeot  that  the  air-brake  system  Is  liable  to 
lave  $1.00 

The  Practical  Management  of  Dyna. 
mos  and  Motors.  Crocker  and  Wheeler.  Both 
are  professors  and  manufacturers,  know  both 
sides  of  the  question,  and  tell  it  in  plain  English. 
Best  book  of  the  kind  we  know  of.    210  pages. 

$1.00 

Electricity  and  Magnetism.  Prof.  E.  J. 
Houston.  A  book  for  the  beginner  in  the  study  of 
electricity,  which  tells  in  plain  language  the  very 
points  a  student  wants  to  know.    115  illustrations. 

Sl.oO 


Knglnemen'*  Oulil«,  Time  and  Porket- 
Book.  KImnc  189$,  Kulesof  procedure  In  a  break- 
down, for  handling  air,  etc.  ( 'ontahm  a  time  hook. 
Good  for  three  years.    Bound  for  pocket $1.00 

Englnemen'M  Pocket  Com  pun  ion.    Booth. 

1895.  Contains  pages  arranged  for  time-keeping, 
lias  Traveling  Engineers'  Examination  for  Engine- 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine. 
men $1 .00 

■evolution  of  the  Air  Bruke.     Symies!  \.  <h  . 

1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  cone, ;. i inn  contained  in  the  simple  lever, 
up  to,  and  Including,  the  most  approved  forms  of 
the  present  day $1 .00 

Simple  LeMNons  in  Drawing,  for  the 
Shop.  Reynolds.  1898.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  instruments.  Tho  rudi- 
ments of  drawing  in  the  best  form.  83  4  x  6H»-inch 
pages 50c. 

Heat  a  Mode  of  Motion.    Tyndall.    Ti 

known  work  on  tin-  natltie  and  phenomena  Con- 
nected with  leat  and  one  wliicl]  no  one  who  de- 
sire- i  .i  understand  the  subject  can  afford  to  miss 
reading.  Interesting  and  instructive.  691  5xTMj- 
Incu pages;  125  Illustrations $-4.50 

How  to  Save  Money  in  Railroad  Black- 
smith Shop*  by  tlie  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-in.  pages.. 35c. 

Indicator  Practice  and  Steam  Engine 
Economy.  F.  F.  Ileinenway.  1890.  Thoroughly 
practical  and  useful,  (lives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  itt 
language  which  anybody  can  understand  who  will 
try.    184  5x7Mj-mch  pages ;  45  illustrations.  .$'4.00 

Key  to  Steam  Engineering.  Williams. 
1892.  More  especially  for  stationary  engines,  but 
good  Information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Link  and  Valve   Motions.     W.  S.  Auchln- 

closs.  1895.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newly-revised.  138 8^xb^-inch  pages;  52 illustra- 
tions  $4.00 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
Illustrated ft. do 

Locomotive  Engine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  i%  x  7J4-inch 
pages $4.00 

Locomotive  Mechanism  and  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book $4.00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1893.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  Il- 
lustrations.    110  4x5J$-inch  pages 50c. 

Machine  Shop  Arithmetic.  Colvin  & 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  bow  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  whioh  every  mechanic 
ought  to  understand 50e. 

Practice    and    Theory    of  the    Injector. 

Eneass.  1895.  The  only  complete  work  on  the  In- 
jector yet  published.  All  about  all  kinds  of  inject- 
ors.   132  5^  x  9-inch  pages $1.50 

Practical  Management  of  Engines  and 
Boilers,  w.  Barnet  Le  Van.  This  aims  to  assist 
engineers  and  firemen  in  their  work  by  giving 
them  practical  information  on  the  correct  prin- 
ciples involved.  It  is  plainly  written,  illustrated 
where  necessary  and  is  nicely  bound  In  leather 
266  pages,  i}4  x  6J4 $4.00 

Modern  Locomotive  Construction,  illus- 
trated Meyer.  1892.  Tells  how  to  design,  figure 
out  and  make  every  part  of  a  locomotive.  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  in  charee  of  buildine  and  repairs.  Large 
and  elaborate.    658  9  x  14-inch  pages $10.00 

Progressive  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  1891 
Three  hundred  questions,  and  answers  to  them,  on 
firing  and  running  locomotives.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals  97  4  j 
6-inch  pages 50c 


Haswell's  Engineer's  Pocket-Book.   1894, 

v  the  best   authority  In  engineering  mat- 
ters.   Rules  for  almost  everything $4.00 

Slide  Valve  i.nin.    P.  A. Hula 
of  diagrams,  but  no  mathematics.    M 

valve  as  i.lain  as  words  can  do  it.     135  Dx7W  inch 
Ions. $1.80 

The  Elements  of  Machine  Deaign.  W. 
<'.  LTnwtn.  The  standard  all  around  treat  M 
machine  design.    Contains  considerable 

hut  ue.st  of  Its  matter  I-  useful  ' 

standing  alg<  bra 

■in    i      General   Machinery.    *99  4%x(r%  Inch 

.    oa.  in........:   &•>   tin 


pages ;  804  illusti 
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Part  11  Steam  Engine.  SM  4^1 694-Inch  pages: 
174 Illustrations $1.58 

The  Mechanical  Engineer's  Pocket 
Book.  Kent,  1896  A  reference  book  of  rules, 
tables,  data  and  formulas  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap. 
The  author  has  verified  every  rule  and  table  used, 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The  Modern  Machinist.  Usher.  18BS.  A 
practical  treatise  on  modern  machine  shop  meth- 
ods. Illustrated  by  257  engravings  Does  not  con- 
tain descriptions  of  machine  tools,  but  of  special 
tools  and  appliances,  methods  and  plans  of  doing 
work  with  them.  The  book  Is  one  that  every  me- 
chanic should  have.    323  4$jx7»4-in.  pages.  .$4.60 

Modern  Examinations  of  Steam  En- 
gineers. W.  H.  Wakeman.  I8t>6.  Tbls  Is  a  prac- 
tical book  by  a  practical  engineer,  who  writes  for 

tie-  men  in  the  ranks  not  over  their  heads.  No 
one  can  fail  to  receive  considerable  instruction 
from  it  on  many  important  points.  It  contains 
270  pages,  5J4  x  8  inches $4.00 

Standard  Form  of  Progressive  Ques- 
tions   and    Answers    on    l  lie    Air    Brake. 

This  is  the  form  adopted  by  the  Association  of 
Railroad  Air-Brake  Men  at  the  Boston  convention, 
and  is  used  in  making  their  examinations.  Any 
one  who  wants  to  be  posted  on  the  latest  a  r-brake 
examination,  wants  one  of  these  books.  80  pages, 
6x9  inches 45c. 

The  World's  Railway.  Major  Pangborn. 
The  handsomest  book  ever  publi-hed  and  only  a 
1.000  of  them.  It  tells  the  whole  history  of  the 
railroad  from  the  first  steam  motor  up  to  the 
massive  engines  of  today.  Illustrated  in  colors 
and  finely  bound  in  leather  164  reading  paces. 
11  x14  inches  Cost  printers  over  S16  each  Sent 
for  $7.50;  you  pay  expressage. 

Proceedings  of  Fourth  Annual  Conven- 
tion, Association  of  Railroad  Air- Brake 
Men.  1897.  This  was  the  last  meeting  of  this 
association  at  Nashville,  Tenn..  and  contains  the 
latest  information  on  the  air  brake,  lots  of  kinks 
that  cannot  be  found  elsewhere.  There  are  240 
paees  6x9 inches.  Embossed  paper  cover,  50c; 
leather 75c . 

Ways  and  Means.  Formetal  workers. model 
makers,  watch  and  tool  makers,  jewelers,  drafts- 
men, etc.  This  book  is  written  by  our  correspond- 
ent. A.  H.  Cleaves,  and  in  it  will  be  found  illustra- 
tions and  descriptions  of  many  approved  devices 
which  are  used  in  watch  factories  and  other  shops 
to  facilitate  tool  making  and  other  manufacturing 
operations.  Very  many  things  will  be  found  in  It 
of  great  value  to  everv  machinist.  ton|  maker  and 
draftsman  158  4Hix 7-inch  pages;  126 illustrations. 
Price $1.0© 

Appleton's  Cyclopedia  of  Applied  Me- 
chanics. Two  volumes.  Sheep  binding.  Gives 
a  brief,  plain  illustrated  description  of  all  kinds  of 
machinery  used  for  any  purpose.  A  dictionary  of 
machinery.  An  education  in  itself.  The  two 
volumes $15.00 

Modern  Mechanism,  a  supplementary  volume 
to  above  and  bringing  the  mechanical  information 
right  up  to  date.  Complete  in  itself,  can  go  with 
the  other  or  not $7.50 

These  three  books  should  be  in  every  library  and 
reading  room. 

Binders    for   Locomotive    Engineering. 

These  are  the  handiest  and  most  suDstannal  bind- 
ers we  could  find.  Ho.d  a  year's  papers.  No 
trouble  to  put  them  in  or  take  them  out ;  no  holes 
to  punch  or  strings  to  lsce.  Have  paper's  name 
stamped  in  gold  on  cover.     .  $1.00,  post-paid. 
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CbeAftaU  muffler  Pop 


Is  the  pioneer  and  is  the  best. 


* 

I* 

i* 
I* 
it 

* 
I* 
I* 


The  Coale  Muffler  Pop  Safety  Valve  ... 

Is  the  standard  on  leadi.ig  railroads  and  power  plants  in  th# 
United  States.  Specify  our  valves  on  your  new  locomotive* 
and  boilers.  Simple  in  construction  and  reliable  under  aM 
conditions.    Sample  put  on  trial  on  application. 

The  Coale  Muffler  and  Safety  Valve  Company, 
Charles  &  Lexington  Sts.,  Baltimore,  Md. 


Adjective : 

Objective: 
Promotive : 

Instructive: 


Simple,  powerful, 
accurate,  economical. 


Peerless  Duplex 
Pipe  Threading 
Machinery. 

The  Blgnall  & 
Keeler  Mfg.  Co., 
Box  »*L," 
EHdwardsvllle,  111. 


Catalogue  No.  13. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads:  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet- 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis; 
Peoria,  Decatur  &  Evansviile;  Indiana,  Decatur  & 
Western;  N.  Y.,P.  &  O.  Div.,  Erie;  Dayton  &  Union; 
Flndlay,  Ft  Wayne  &  Western;  New  York,  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Benwood.and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;^Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  "Valley 
&  Toledo,  Cleveland,  Lorania  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  In  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 

Stow  Flexible  Shaft  0; 

FREDERIC  SCHOFF, 

Proprietor, 

26th  &  Callowhill  Sis., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES, 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc. 


ffi  STJGGESTIOH. 


able 


When  you  want   something  reli- 


Ask  for  the  "Utica"  Gauge. 


UTICA    STEAM    GAUGE    CO., 

70-7S  FAYETTE  ST.,  UTICA,  N.  Y. 


OFFICES: 

66  Broadway, 

NEW  YORK 
94 1    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 
Cast  Steel, 

ANDERSON,  IND. 


GOIXD    SI'RIKJG     BVFFER     BLOCKS  AND 
GOULD    FKEIGHT.CAR    COUPLER 


(^uEVELAND,     O. 
A  W.  JOHNSTON.  General  Superintendent.  B.  f.  HORNf  R.  General  Passenger  Agent. 


LOCOMOTIVE  WORKS  ANLi 
REPAIR  SHOPS 


NEED 


THREAD 
:        TAPER  STRAIGHT  : 


THE  BEST  TOOLS 
OBTAINABLE. 


mnwumnmuuwuwy 


j<  E  )i(  0  ^  C  >[<  B  |<    A    >; 

WE    MAKE   JUST   THAT    KIND— Of  STAYBOET   AND   OTHER   TAPS.    AISO  TAPER  TAPS  THAT  fIT  ANY  MACHINE 


OUR  CATALOG  WILL  INTEREST  YOU. 

S.  W.  CARD  MEG.  CO.,  Mansfield,  Mass. 


Wa,  Beveled  Packing  Ring 


j 


Simple, 
Durable, 


Self-Supporting, 


Standard. 
American  Balance  Sli  de  ValveCo. 


- -  .J  San  Francisco,  Cal.     or      krsrv  Shore,  Pa 


LOCOMOTIVE    ENGINEERING. 
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ALLISON   MFC.  CO., 

MANUFACTURERS  OF 

FREIGHT  CARS  AND 
LOCOMOTIVE   BOILER  TUBES. 

WROUGHT    IRON    PIPE  OF   SUPERIOR   QUALITY. 


PHILADELPHIA, 


Lunkenheimer's 
Automatic  Single-Tube  Locomotive  Injector 

(Formerly  the  Hogue), 

Is  the  simplest  and  most  efficient   Injector 
on  the  market,  has  but  half  as  many  parts 
as  other  makes  and  is  un- 
equaled  for  durability.    In- 
terchangeable    with     all 
standard  makes,  and  is  per- 
fectly automatic   in  operation.     Investi- 
gation and  correspondence  solicited. 

Injectors  sent  on  trial  and  satisfaction 
guaranteed. 

Catalogue  of  Locomotive 

THE  LINKENHEIMER  CO.  SpeciaIties on request- 


Cincinnati,  Ohio. 


„„,.,„..       I    26  Cartlandt  Street,  New  York. 
KK  v  V  hi  >  .    (    3S  Gt    Dover  street,  London,  S.  £. 


7!'? 

GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Fiielnr,    Conch    and    Car    Olla, 

the  Standard  l.uhrlcatliif;  Olla 

of  America* 

8AFKTT.  BPKED  and  ECONOMY  are  the  rwralts  of 
(be  Dae  of  Galena  Oil*.  COLD  TKST.  10  to  IB  DKLOW 
ZERO.  TheneolN  do  not  freeze  in  tin ■•  -'.Mem weather, 
whllu  they  are  adaptable  to  th«;  I.  atea. 

In  the  uho  of  Uulenit  Ollx  there  Im  an  entire  rreedoia 
f  ,  except  when  these  are  canned  lij  of 

ahaolcal  defects.  _  ... 

The  adoption  of  Galena  Oils  an  ntanlanl  railway  la. 
biicanta  hy  a  large  majority  of  the  leu'lini;  raliwaysof 
this  country  In  an  erldeni  a  of  their  Superiority,  whlla 
the  fart  that  the  name  ron.lH  use  these  "lin  to-day  that 
maed  them  more  than  JU  yearn  ag»,  It  an  evidence  Of 
their  iinifonnlty  from  year  to  year  ana  year  III  aoa  Ota. 

Galena Ollflaro  In  excluwlvo  uae  upon  three  continu- 
ous Un«  from  Boston  and  New  York  to  the  I'aWfls 
coa*t,  and  tiix.n  one  eontlnuoim  line  from  the  i  Ityof 
Mexico  to  New  York,  thu.detiioni.trat  lux  their  adapta- 
bility to  all  temperatures  and  climates.  Being  enttreli 
free  from  mm,  these  olla  are  not  affected  by  dual  and 
sand  aa  other  olla  are.  „„.  ».  n*.nm„* 

We  also  funilsb  our  customers  firRT.ETS  P7.RFEO. 
TION  VALVE  Oil.,  which  la  alao  used  exelualvely  upoa 
a  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WORKS,  Limited, 

Cuaki.es  Miller,  President, 
ijbhuoo  Brascb  Office,  Franklin,  Paw 

Pacenix  Building,  138  Jackson  St. 

THE  NEW  ENGLAND  RAILROAD  COMPANY. 

TAKE  THE 

Air   Line   Limited   Train 

WHEN  YOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  I  p.  m.,  due  opposite  city  «  p. «. 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Farlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK, 

Genl  Pass'r  Agent. 


A  NEW  TOOL. 


5 
2 
5 

9 


Car  Wheel 
Borer. 

With  Automatic  Hub  Facing  Attachment. 

o»r>»r>-»-ravo^» 

Swings  48  inches.  A  Steel  Jawed  Chuck— 
3  or  5  Jaws  as  desired — hold  wheels  op  to  42  in. 
on  the  tread.  Chuck  can  be  used  with  jaws  in- 
dependent or  universal. 

BORING  Spindle  travels  26  inches  — has 
four  Automatic  Feeds  —  is  counter-balanced  and 
has  rapid  hand  movement. 

HUB  FACING  Spindle  has  Tool  Holder 
having  vertical  adjustment  —  has  21  inches  hori- 
zontal travel  —  four  Automatic  Feeds  and  rapid 
hand  movement.  Hub  Facing  attachment  left 
off  when  not  needed. 

Power  Crane  swings  to  center  of  Chuck  and 
has  Automatic  Brake. 

Countershafts  for  both  machine  and  crane. 

Wrenches  and  boring  bar  furnished. 

l>lit  •  ^-»  <-»  -J 

The  Pond  Machine  Tool  Co.,  Piainfieid,  N.J. 

Manning,  Maxwell  &  Moore,  Sole  Agents, 

III  &  113  LIBERTY  ST.,  NEW  YORK.  60  S.  CANAL  ST.,  CHICAGO,  ILL. 

424  TELEPHONE  BULGING,  PITTSBURG,  PA. 
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S  Air  Brake 


Hose. 


BOSTON   B^UWUfr    GO 

tD\     a      \    2    3    4    5    6  7  Vaa 
8     9     10     II      12    197 

I    2    3    4    5    6   7/9$ 
8      9     10    II     12    99, 


°°     R 


AIR    BRAKE  HOSE 
jiiWJimi    i  i.i 


Car  Heating  \ 
Hose.       I 


v    MANUFACTURED 
V  BY 


RUBBER  GOODS  FOR  RAILROADS  A  SPECIALTY. 

Boston  Belting  Company, 


JAMES  BENNET    EORSYTH, 

Mfg.  Agt.  and  Gen.  Mgr. 


BOSTON :  NEW  YORK  : 

«  256,  258  and  260  Devonshire  Street.        100  &  102  Reade  Street. 

•  k>-  r>  x>  r>-  \z?  r>>  l*  r>>  i 


CHICAGO: 
109  Madison  Street. 


SAN  TRANCISCO: 
24  Fremont  Street. 


I 

2 

i 

9 


Ramapo  Wheel  and 
Foundry  Co 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND  CAR   CASTINGS. 
CONGDON  BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 


GENERAL  FOUNDRY   BISINESS- 


Office   and    Works:    RAMAPO,    N.  Y. 


Kamapo  Iron  Works,  Hillbiirn,  N.Y. 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and)  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 


CASTINGS, 


HEAVY  AND   LIGHT. 


A.  W.  SOPER,  Pres.  Robt.  Andrews,  Vice-Pres.  C.  H.  Howard,  Sec.  \V,  R.  Thomas,  Treas.  R.  M.  Dixon,  Engineer. 

The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMSo — By  hot  water  circulation  and  direct  steam  with  regulating  devices. 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplei 
of  Westinghouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM.— The   celebrated    Pintsch  compressed  oil  gas  method.       In  use  on  ovef 
70,000   cars   in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   fo* 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes. 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSEO. 


3  EDUCATORS: 


The  Engine  Chart  "  999,"  The  Car  Chart, 
and  the  Colored  Air  Brake  Chart. 


FOR  50  Cts. 


LOCOMOTIVE    ENGINEERING. 
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BOOKS 

FOR 

ENGINEERS 


AND 


FIREMEN 


Conger.    1897 


I'll.'  latest 

'4."»e. 


Air-Brake   Catechism. 

and  best  l k  on  Air  Brakes. . . 

Combustion  and  Smoke  Prevention  on  Loco- 
motives.   Sinclair,    1896.    Tells  the  "  how  "  and 

of  things  about  combustion 

Progressive     Examinations     <>f    Locomotive 

Engineers  ami   Firemen.     Hill.     1803. 

questions,  ami  answers  to  them,  on  firing  and  running  lor.o 


■  wby ' 


Three  hundred 

I  running  loco- 

n  several  roads. 

iglne 

50c. 


motives,    standard  form  of  examination 

Contains   oolored    plates  of   standard   train   and    engine 

signals 

Locomotive  Knglne-Runnlng  and  manage- 
ment. Illustrated.  Sinclair.  1898.  Eularged.  Best  work 
on  running  and  care  of  locomotives.  Plain  facts  plainly 
stated.    410  4%  x  VW-ineli  pages M.00 

Catechism  of  tlie  Locomotive.  Forney.  1801. 
Enlarged.    Illustrated.    50,000  sold.    Every  beginner  wants 

and  every  locomotive  engineman  ought  to  have  it.    8 


It 


,$:i.50 


S%  x  8-inch  pages 

Locomotive  Running  Repairs.  Hitchcock.  1803. 
A  practical  treatise  on  running  repairs,  by  a  practical  man. 
Numerous    diagrams    and     illustrations.     110  4x5M-inch 

.50c. 
pages  

Locomotive  engineering, 

256  Broadway,  New  York. 


s 


■+<%<M'%+r9'%'*'9'++<+-+/9'*-+'+/+/+/+/m/m/m/m/9/p 


THE  WORDS 

"ENTERPRISE" 


AND 


; 


"RAILWAY  AGE" 

MAY  BE  SPELLED  DIFFERENTLY, 
BUT 

THEY  MEAN 
THE  SAME  THING 


ADVERTISE  IN  AND  SUBSCRIBE 
FOR  THE  AGE  FIRST. 

TAKE  OTHERS  AFTERWARDS. 


THE  TILE  CARPET. 

(  .,1  pets  arc  soft   and  restful 

onltai  other  hand  they  collect  dirt  and  germs, 
clean  imperfectly,  and  soon  show  wear.  INTER- 
LOCKING RUBBER  TILE  is  just  as  comfort- 
abli  to  '  alk  on.  just  as  noiseless,  just  as  safi 

m;;.  II  is  also  water  and  germ  proof,  entirely 
sanitary,  cleans  easily  and  thoroughly,  lasts  for- 
ever, never  cracks,  looks  as  bright  and  fresh  at  the 

of  five  years  as  it  docs  the  first  day.  So 
i,,  lav.  too  goes  right  over  the  old  floor  without 
disturbing  it.  It  is  the  flooring  for  passenger  cars. 
The  Pullman  and  Wagner  Companies  are  using  it 
in  the  vestibules,  aisles,  smoking  rooms  and  lava- 
tones  of  some  sixty  cars.  We 
take  pleasure  in  referring  you 
to  cither  company. 


An   /■!  ake  //use. 

Air  Tool  11 

( 'ar  Il't'g  Hose, 
Water  Host . 
Fire  Hose, 
Packing, 

Gaskets  isf  Riny,  ., 
Rubber  Belting. 
Rubber  Matting, 
Rubber  Tiling. 


Chicago  148-116  Lake  Street. 

St.  Louie 210  North  VUh  Street. 

JndianapolU      '.'•  South  Illinois  Street. 

lelphia 308  Chestnut  Street. 

Bo  ton -I  summer  Street. 

San  Francisco... SOD  Oil  Market  Street. 


.*'. 


0, 


NEW  YORK  BELTING&  PACKING  CO.LTD. 


PIONEERS  AND  LEADERS, 
25   PARK   PLACE. 


THE 


LONG  &  ALLSTATTER  CO. 

Hamilton,  Ohio. 


MANUFACTURERS  OF  ALL  KINDS  OF 

Power  Punches  and  Shears 

For  all  Kinds  of  Work. 
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v  «$> 

rf»  <$> 

«|»  <■§> 

|  The  Westinghouse       1 

1  Air- Brake  Company  | 

«$»  *§> 

«t»  <$> 

i  is  now  prepared  to  fill  orders  at  an  hour's                      $ 


J  notice  for  one  or  one  thousand  sets  of  AIR-  J 

f  BRAKES  FOR  FREIGHT  CARS,  hav-  f 

J  ing  at  their  new  works  an  annual  capacity  J 

J  for  turning  out  air-brakes  for      «        «        «  ♦ 

|     250,000  FREIGHT  CARS  | 

I  6,000  PASSENGER  CARS  f 

|  10,000  LOCOMOTIVES     f 

|  Besides  repairs  for  the  500,000  Freight  and  £ 

¥  Passenger    Cars    and   30,000    Locomotives 

J  already  equipped  by     «        *        «        «        *  $■ 

-y  ^jP' 

<$> 

<$>  .  «$»■ 


«$> 


I  The  Westinqhouse       t 
!      Air-Brake  Company  t 
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O,  if.  imi  i ,  fYW 
0.  C.  Miller,  Tri  a 
UnowN  Caldwell,  8e\  </. 


Guarantee   the   IU  .st 
Ever  ilanulactured. 


16  WARREN  ST. 
N.  Y.  CITY. 


It  Has 
No  Equal. 


Peerless  Rubber .  Manufacturing  Co. 

Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


[TRADE-KAttK] 

ANACONDA. 


^jA  '  2  3  4  5  6  78  9  10  11  12 
IK  l  g  3  4  5  6  78  9  10.11  12 
;'  PEERLESS  RUBBER  MTG  CO.N.Y. 

The    Name    ' 

ENOINE 

AND 

TENDER 

HOSE 

CAN'T 

KINK. 


Peerless"    Signifies  Its  Durability. 

i...H.I-J.t..ll..WWWWfWWWW»»WPB 


.^jAl  23  456  78  9   10    II    12. 


IRj  2  3  4  5  6.7.8.9   10   ILU 
^f  PEERLESS  RUBBER  MF'G  CO. N. 


■ 


W.  J.  CoubT.vey,  Mpr.  K.  B.  X)ep(. 


O.  &  Pbobbeii,  Hatter  Mechanic. 


Get  C  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only. 


Manufactured  by  TYLER  TUBE  AND  PIPE  CO.,  Washington,   P«v 
GEO.  E.  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


Portable  Valve  Seat  Planer,  built  in  3  sizes, 
18  in.,  22  in.,  26  in. 


Portable  Valve  Chuck  for  Holding  Valves, 
to  use  with  Valve  Seat  Planer. 


Radius  Planer  Attachment,  for  Planing 
Links  on  Planer. 


Universal  Reamer  and  Cutter  Grinder. 


Portable  Tire  Heater. 


C.:.J.ls 

Portable  Crank  Pin  Turner. 


Otto  Flue  Cleaner. 


Special  Tools  for  Railway  Machine  Repair  Shops 

As  Built  by  Pedrick  &  Ayer  Co.,  PHILADELPHIA,  PA. 
MANNING,  MAXWELL  &  MOORE,  Selling  Agents,  III  Liberty  Street,  NEW  YORK. 


Smillie 


DOUBLE 
LOCK 


•  <*><*  *%.  THE  SMILLIE  COUPLER  &  MFG.  CO.. 

flfllinlPr     C^V  9I  claY  Street,  Newark.  N.J. 

I    X   X\\  NeuiVnrk  Offir-o  •   *?C)  Cnrtlanril    Slreot. 


TRADE.- 

COUPLES  BY  SLOW  IMPACT. 

MARK 


°UBIZ  V*C 


New  York  Office:  39  Cortlandt  Street. 

HAS  ONLY   FOUR  PIECES. 


It's  getting  to  be  a  question  of  PASS  examinations  or  QUIT  railroading.  The  "  Standard 
Form  of  Progressive  Questions  and  Answers  on  the  Air  Brake  "  is  a  great  help  in  Air  Brake 
Examinations.  It  has  been  adopted  by  the  Air  Brake  Association.  Eight}-  pages,  6x9  inches. 
Better  send  25  cents  for  one — Now. 

LOCOMOTIVE  ENGINEERING,  256  Broadway,  New  York. 
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|  Do  you  Know      ???  I 


i.  As  much  about  the  history  of  early  railroad- 
ing as  you  ought  to  —  about  foreign  as  well 
as  American  struggles   and   achievements  ? 


'&£>' 


2.  Who    first    used    steam    whistles,    when    and 

where  ? 

3.  About  the  early  patents  to  increase  weight  on 

drivers  in  proportion  to  load? 

4.  About   the   introduction    of  the    link    motion, 

feed-water  heating,  mail  cars,  etc.  ? 


THE  YVTORLD'S 

RAIL  WAY, 


w 


£e  the   finest   book   ever  published,   tells  you   all  about   these  =5 

^  and  hundreds  of  other  things  too.    Gives  tinted  illustrations  3 

gi  of  the  leading  engines  made  at   the   various  periods,  from  13 

^  the   faintest   suspicion   of   a   steam    engine   to   the    100-ton  3 

locomotive  of  to-day.    Sent  for  $7.50  and  express  charges.  ^ 

I  ANGUS  SINCLAIR  CO.,  | 

%.  No.  256  BROADWAY,  % 

%  NEW  YORK.  % 
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Cbe  Cower  Coupler 


THE    MOST    PERFECT    M.   C.  B.   COUPLER    IN 
AL.L.    MECHANICAL.    REQUIREMENTS. 


JldODtCd  3$  ^y  'en  'mPortant  roads  in  different 
Cf-irtflitvi  Parts  of  the  country,  and  in  use  in 
OlUIIUill  U  large  quantities  on  twenty-five  other 
roads  and  private  lines.  Our  four  great  works  with 
their  unrivaled  capacity  insure  prompt  delivery  as 
well  as  best  material  and  workmanship,    jtjt^tjtj* 


w  malleable  Iron  Castings  The  us£  of ma"«H« "<*>  *  *"*•* 

»»  *»-  i>.,i„^»  I   ji-a                        construction   gives   increased    strength 

*  for  Railroad  Use  ***««*  while  Iess£ning  the  weight  from  w  to 

'*  50  per  cent.    Correspondence  on  this  subject  is  invited  and  sample  castings 

W  will  be  furnished  to  railroads  interested.    j&j&jtjtj&j&j£jtjtjtjtj&jtjtjt 


The  lonfj  and  varied  experience  of 
this  company  In  designing  mal- 
leable Iron  parts  Insures  the  best 
possible  results  to  our  customers. 

Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


The  National: 

Car  Door  Fastener, 
Center  Plate, 
Journal  Box, 
Journal  Box  Lid. 


COFFIN'S  SILL  AND  BRAKE  BLOCK  POCKETS. 

NATIONAL   MALLEABLE 

CASTINGS  COMPANY. 


I»^TJL 


REEVES,      PHi  In  clolplt  i  st  • 


PHOSPHOR  BRONZE 


in  ingots  .;.  LOCOMOTIVE  and  CAR  BEARINGS 

CASTINGS*      •  A      SPECIALTY. 


BRASS  and    PHOS.  BRONZE    CASTINGS    from    >*  lb.  to  5,000    lbs 


WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 


HIGHEST    AWARD    AT    WORLDS    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


HOT  WATER  —  Single  and  Double  Circulation. 

THE  JOINTLESS,  FLEXIBLE  STEEL,  FIRE-PROOF  HEATER.  fa 

FIVE  OTHER  STYLES.  J 

fa 
Steam  Attachments  for  Baker  Heaters.  2 

Special  Pipe  Fittings  for  Baker  Heater  Work.  rJ1 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW  YORK. 


Coffin  Toughened  Process 


£    Driving,  Truck,  Freight 
jj  and  Passenger  Axles, 
3   Pistons,  Crank  Pins  and 
Side  Rods *■ 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  SEW  YORK- 


>oc  r>«^«-^i>oo«-^*>-r>- 


Cambria  Iron  Company, 


•  •  • 


General  Office,  PHILADELPHIA. 


Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York. 


STRUCTURAL  STEEL— 100  Broadway  New  York. 
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GOXTLD'S 

team  and  Water  Packing 

Patented  JbM  I.  IStiU. 

Especially  adapted  for  Iah.  .nuotive*. 

N(TH  ■tlcka  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  give  exact  diameter  of  Stuffing 
Box  and  Valve  - 
Nona  genuine  without  this  Trade  Mark. 

THE  GOULD  PACKING  CO., 

EAST   CAMBRIDGE.,    MA8& 


POPULAR 

WEDDING 

TRIP 


IS  TO  TAKE  A  D.  &  C.  STEAMER  TO  MACKINAC  ISLAND. 


If  you  want  a  delightful  wedding  trip  where  you  are  not 
likely  to  meet  acquaintances,  take  one  of  the  new  D.  &  C.  steel 
steamers  to  the  island  of  cool  breezes.  Staterooms  and  parlor 
reserved  3'.  days  in  advance.  Send  2  cents  for  illustrated 
pamphlet.     Address 

A.  A.  SCHANTZ,  g.p.a.  DETROIT,  Mich. 


The  Improved  Standard  Coupler 


NEW  YORK: 


26 


Cortlandt  St. 

MfN      p      T  V  D  C  Forged  Steel  Knuckle  and  Locking  Pin.     Only  3  parts.     No  pivot  pin.  STANDARD  COUPLER  CO. 

.    W.    D,       I     Trt.  Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST.  Pres.  A.  P.  DENNIS,  8ec. 


Carey's 

SECTIONAL  LOCOMOTIVE 


ASBESTOS-MAGNESIA 

Laggings 


Approved  Method  of  Application. 


Simplicity,  Durability,  Efficiency. 


Better  Get 
Samples  and  Prices- 


The  Philip  Carey  Manfo;.  Co. 

Lockland,  Ohio. 


They  will 
Both  Interest  You 


P 


irerifflffiT 


Seined]  for 


PEHiBffl 


EMKTYfffi 


descriptive  literature 


;MriOT7lro*rtt~sM^ ■ 


HEM 


New  York  Office, 
Taylor  Building, 
30  Cortlandt  St. 


BEMENT,  MILES  &  CO., 


PHILADELPHIA,  PA. 

MANUFACTURERS   OP 


Chicago  Office, 
534  Marquette  Bltig 


Metal  Working  Machine  Tools* 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 

Boiler  Shops,  Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 


Steam  and  Hydraulic 

RIVETING  MACHINES. 
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/ooke  Locomotive  and  Machine  Company, 


PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  New  York. 


H.  K.  PORTER  &  CO.,  6th  and  Wood  Sts.,  Pittsburgh,  Pa., 

BUILDERS  OF 

light  Locomotives,— Steam,  Compressed  Air  and  Electric,— for  all  gauges  of  track, 
every  variety  of  service,  3  to  45  tons  weight. 

STANDARD  AND  NARROW  GAUGE  LOCOMOTIVES  ALWAYS  KEPT  ON  HAND.  IN  STOCK. 
Propositions,  with  Specifications  and  Photographs,  promptly  furnished  <>"  bona  tide  inquiry. 


me  Lima  Locomotive  and  Machine  Company,  lima,  ohio. 


Manufacturers  and 
Builders  of 


Shay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRESPONDENCE      SOLICITED. 


Circulars 

for  the  asking. 


CROSBY 


Checks  on  the 
Coal  Pile. 


Steam  Engine  Indicators  and 

Gage  Testers, 
Pop    Safety    Valves,    Muffled 

and  Plain, 
Thermostatic  Water-Back 

Gages, 
Single  Bell  Chime  Whistles, 
Johnstone  Blow  -Off  Valves, 

Make  a  Perfect  Equipment 
for  a  Locomotive. 


Faultless  Design. 
Perfect  Workmanship. 


CROSBY  STEAM  GAGE  CO. 

STORES:        Boston,        New   York,        Chicago,        London. 


Tin 


Cocomoiive  Photographs. 

ilaraesl  collection  on  eartb.  irtetlea 

kmim      \n  i in-  railroad*  "f  'in-  world,  Ameri- 
can, Brll i  h   Krencb    Oei  man,  Italian,  etc.eti 

I    rain        ample* .  -  u, 
in  In.  x  -  In.,  to  ■  -  i'i  .  po  '  free,    illustrated  prlee  H»t 
■  appllcal  i'i, 

I  in     I MoTtVH   HaOASIKC,  til  1 1  >>t  railway  picture. 

and  Information,  contalnlo  u».i  of 

photographs,  mailed  free  fori 

I-'.  MOORE,   the  World's  Railroad  Photographer, 
gBoutta  Place,  Plotbtary,  London 


JT71TE  screw  being 
1  lubricated  and 
protested,  the  Jack 
Is  always  ready  foi 
Instant  service.  Rail 
road  men  appreciate 
the  Importance  of 
having  Jacks  always 
In  good  working  con, 
dltl  n  Serious  de- 
lays frequently  occui 
In  gettfng  commoi 
Jacks  so  that  they  can  be  worked  when  suddenly 
required  in  train  service. 

Common  Jacks  are  frequently  destroyed  in  efforts 
to  make  them  work  quickly  after  the  screws  are 
wt  with  rust  and  dirt.  This  consideration  aloe* 
nakei  the  CHAPMAN  JACK  the  most  eoonomioaj 
jne  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO. 


SparR  Hmsttr  Plate. 


X 


HENDRICK 
OC0M0TIVE  SPARK 
PLATE 


III 


THE  HENDRICK  MEG.  CO. 

CARBONDALE,  PA. 


ii 


Dig  Tour" 


THREE     CREAT     TRAINS. 


"KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  I  01  IS,  INDIANAPOLIS,  CIEVELAND,  CINCINNATI, 
NLW  lORk  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 

BETWEEN 

CINCINNATI,  COU'MBIS.  CLE\tUND, 
NEW  YORK  and  BOSTON. 

"WHITE  CITY  SPECIAL" 

BETWEEN 

CINCINNATI,  INMANAPOLIS  and  CHICAGO 


E.  O.  McCORMirK, 

Pass.  Traffic  Mgr. 


D.  B  Martin. 
Gen.  Pass.  <£■  Tkt.  Agt. 


Moran  Flexible  Steam-Heating  Connection,  All  Metal. 

Especially  Applicable  between  Engine  and  Tender. 

AAA 

Moran  Flexible  Steam  Joint  Co.,  inc., 

No.    149    Third    Street,       LOUISVILLE,    KY. 
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®M  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 
give:  the  best  results  for  evert  variety  ok  service. 

THOMAS     RROSSER    &    SON,     15   Gold   Street.    New*York. 

OLD    COLONY    BUILDING.    CHICAGO. 


SCHENECTADY    LOCOMOTIVE   WORKS, 


SCHENECTADY, 

NEW  YORK. 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  J  5  to  30  per  cent. 


DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 

WM.  0.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and  General  Manager. 

A.  P.  STRONG,  Secretary. 

A.  M.  WHITE,  Superintendent. 

J.  E.  SAGUE,  Mechanical  Engineer. 


Rogers  Locomotive  Company 


OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PL,  New  York. 


MANUFACTURERS    OF 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y, 

Reuben  Wells,  Superintendent. 


Dickson  Mfg.  Co. 

SCRANTON,  PENN. 

Locomotives  oF  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  For 
Plantations,  Mines  and   Logging. 


SPECIFICATIONS  ON  APPLICATION. 


C.  H.  ZEHNDER,  President. 
DECOURCT  MAY.  General  Manager. 


L.  F.  BOWER,  Secretary  and  Treasurer. 
JOHN  D.  CAMPBELL,  Manager. 


The  Glenn  Valve. 

Glenn's  Patent  Balanced  Glenn's  Patent  Stop 

Three  and  Four-Way  Valves.  or  Throttle  Valves. 

QUICK  ACTING       DURABLE.     SIMPLE  CONSTRUCTION.     ADAPTED  TO 
ALL  PRESSURES.     FOR  LOCOMOTIVES,  ROLLING  MILLS,  ETC. 

ADDRESS   FOR   PARTICULARS. 

Glenn  Valve  Manufactory,  92  ?L°hg0,*!.r.eet* 


BINDERS 

Best  made.     Holds 
a  year's  numbers. 


Stamped  in 
gold  on  cover 
like  this. 

$1.00  Post  paid. 


Ipcomotiye 

A 


.  •  RaiiwayMotive  Power 
t*MD  Rolling  Stock- 


Locomotives   Equipped 
with 

Detroit 
Sight  Feed 
Lubricators 

Make  the  Best  Records 
and  show  Least  Expense 

For  Maintenance  and 

Repairs. 

Catalogue  sent  on  application 

Detroit  Lubricator  Co.,  Detroit,  Mich. 


If  you  find 
the  name 


IMAPQF       onanVtaP' 
ItI\/I\OI_   reamer  or  other 


TOOLS, 


they're  the 
best  made. 


MORSE 
Twist  Drill  &  Machine  Co. 
NEW  BEDFORD,  MASS.,  U.S.A. 


LOCOMOTIVE    ENGINEERING. 


80? 


ESTABLISHED 
1831. 


BALDWIN  LOCOMOTIVE  WORKS. 


ANNUAL  CAPACITY, 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  anl 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantatioi 
Locomotives,  Oil-Burning  Locomotives. 

Adapted  to  every  variety  of  nervine,  and  built  aocnrmte]*  to  raiiKc*  and  tern- 

tijiir*  after  itaDdard  deitgiu  or  to  railroad  ooaararilet'  'ir;iwiDn. 
Ike  porta  of  different  engines  of  name  elu.Hn  perfectly  Interchangeable. 

Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 

BURNHAM,  WILLIAMS  d?  CO.,  Philadelphia,  Pa..  U.  S.  A. 

Established  1865. 


Richmond  Locomotive 


AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


Brooks  Locomotive  Works,  Dunkirk,  h  y. 


F.  H.  Stevens,  Pres. 
R.  J.  Gross,  Vice- Pres 


M.  L.  Hinman,  Treas. 

T.  M.  Heqitkwbodro.  Sec*y. 


David  Russell,  Supt. 
H.  Tandy,  Ass't  Supt. 


BUILDERS   OF   LOCOMOTIVE   EN- 
GINES FOR  ANY  REQUIRED 
SERVICE 
from  our  own  designs  or  those  of  purchasers. 


Perfect  interchangeabiliry,  and  all  work  fully  guaranteed. 


Compound 


Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


Pittsburgh  Locomotive 

Manufacturers  of      WWlcS  PITTSBURGH'  PA* 

Locomotives  adapted  to  every  variety  of 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 


WILSON  MILLER.  President. 


D.  A.  WIGHTMAN.  Gen'l  Mgr. 


LO'COMOTIVE    ENGINEERING 


THE   MODERN 
WAY 


is  to  equip  your  eugines  with 


AUTOMATIC 

STARTING 

device  insures  bell  ringing  whenever  whistle 
is  sounded. 

This  is  a  valuable  point  in  ease  of  lawsuits. 

Economizes  air  by  cutting-off  as  early  in 
stroke  as  desired. 

Stroke  of  bell  can  also  be  easily  adjusted. 

We'll  tell  you  more  about  it  if  you'll  let  us. 

WE  MAKE 

.U.  S.  METALUC  PACKING 

For  Pistons,  Valve  Stems,  and  Air  Pumps, 
DEAN  PNEUMATIC  SANDER, 

CHOUTEAU  PNEUMATIC  HAMMERS. 


SPECIFY  GOLLMAR  BELT,  RINGERS  ON  NEW  LOCOMOTIVES. 


UNITED  STATES  METALLIC  PACKING  CO. 

427  NORTH  THIRTEENTH  ST., PHILADELPHIA,  PA. 

"\  TOU  would'nt  expect  a  blind  man  to  make  the  best   typewritist,  and    £ 
yet — he  might  about  as  well  be  blind  as  to  use  one  of  the  flop-up-and- 
guess-at-it  kind  of  typewriters.  Can't  see  what  he's  doing  without  stop- 
ping to  roll  the  carriage  up  to  see  "  where  he's  at."     Then  his  ribbon  jigger 
don't  jig,  and  the  writing  looks  as  though  it  was  printed  through  a  salt  sack. 

The  Williams 

isn't  made  on  these  lines.  There's 
no  guessing  about  it.  Writing  in 
plain  sight,  direct  printing,  no  rib- 
bon jigger  to  cause  profanity,  etc. 
It  doesn't  get  laid  up  on  the  back 
track  for  repairs  every  month, 
either.  We'd  like  to  tell  you  more 
about  it. 

The  Williams  Typewriter  Co., 

273  Broadway,  New  York. 
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Locomotive  Engineering  has  two  like  this.    Only  ex- 
pense in  two  years  is  renewal  of  ink  pads  ONCE. 
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[Trade-Mark  Registered.] 


railwayMotiye  Power 
^and  Rolling  Stock' 


Vol.  X. 

New  Orleans  Limited. 

The  annexed  engraving  shows  a  mag- 
nificent limited  express  train  running  on 
the  Queen  &  Crescent  Route,  as  the  Cin- 
cinnati, New  .Orleans  &  Texas  Pacific 
Railway  is  popularly  called.  The  photo- 
graph from  which  the  engraving  was 
made  was  taken  when  the  train  was  run- 


NEW  YORK,  NOVEMBER,  1897. 

the  train  of  five  heavy  cars  is  nearly  al- 
ways taken  through  on  time,  which  is 
highly  complimentary  to  the  engines  do- 
ing the  work  and  to  the  management  of 
the  train  service.  The  run  from  Cincin- 
nati to  Chattanooga,  336  miles,  crossing 
the  Cumberland  Mountains,  over  a  very 
hilly    road,    with    numerous   tunnels   and 


No.   11. 

equipped    and   equal    to  anything   found 
on  wheels. 

The  engines  that  work  this  train  are 
ten  wheelers  of  Baldwin  make,  with  cyl- 
inders IQ  x  24  inches,  driving  wheels  68 
inches  diameter.  The  boiler  is  58  inches 
diameter  at  smallest  ring  and  provides 
1.811.4    square    feet    of    heating    surface, 


In  the  Blue  Grass  Between 
Burgin  and  Danville. 


ning  61   miles  an  hour,  as  shown  by  an 
automatic  speed  recorder. 

This  is  one  of  four  which  are  known 
as  the  most  celebrated  express  trains  in 
the  country,  and  the  feat  of  running  it 
from  Cincinnati  to  New  Orleans,  a  dis- 
tance of  826  miles,  in  22  hours  is  the  hard- 
est to  accomplish  of  anything  performed 
in  express  running  on  this  continent.    Yet 


NEW    ORLEANS    LIMITED, 

At  a  speed  of  61  miles  per  hour,  as  shown  by 

an  accurate  recorder  on  locomotive. 


sharp  curves,  is  made  in  8J4  hours,  an 
average  speed  of  about  40  miles  an  hour, 
including  stops.  The  causes  for  reduction 
of  speed  on  this  part  of  the  route  are  so 
numerous  that  an  average  speed  over 
60  miles  an  hour  must  be  maintained 
on  other  parts  to  make  the  running 
time. 

The  cars  are  said  to  be  magnificently 


Queen  and  Crescent 
Route. 


140.8  of  which  is  in  the  firebox.  The 
grate  area  is  18.7  square  feet.  The  steam 
pressure  carried  is  180  pounds.  The  boil- 
ers are  said  to  supply  all  the  steam  the 
cylinders  can  use. 

These  engines  are  said  to  be  almost 
smokeless,  although  they  burn  bitumi- 
nous coal  rich  in  hydro  carbons.  Mr.  J. 
P.     McCuen,    superintendent    of    motive 
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power,  writing  about  this  valuable  charac- 
teristic of  the  engines,  gives  the  first  credit 
to  the  skill  and  care  of  the  firemen,  and 
adds  that  the  work  of  these  men  is  aided 
by  firebrick  arches,  which  have  air  tubes 
running  through  them  and  deflecting  air 
tubes  placed  in  the  sides  of  the  firebox. 
With  these  smoke  preventatives  the  en- 
gines are  said  to  run  from  start  to  ter- 
minus with  as  little  smoke  as  can  be  seen 
at  the  moment  the  photograph  was  taken. 


Development  of  Our  Iron-Making. 

Prior  to  1838  the  manufacture  of  pig 
iron  was  in  a  primitive  condition,  that 
metal  being  practically  all  made  in  char- 
coal furnaces  producing  from  15  to  30 
tons  per  week,  converted  into  wrought 
iron  in  the  old-fashioned  charcoal  fires, 
and  was  shaped  into  blooms  for  the  roll- 


blast.  Previous  to  this  time  the  blowing 
cylinders  had  been  made  out  of  wood,  the 
pressure  of  blast  being  very  low — not 
exceeding  i}4  pounds;  hence  a  great  im- 
provement in  blowing  machinery  became 
necessary. 

In  1842,  puddling  began  to  come  into 
more  general  use,  and  puddling  trains 
had  to  be  built,  and  better  merchant  or 
bar  trains  were  now  required;  they  were 
all  geared,  and  gave  much  trouble.  The 
machinist  now  had  to  be  called  in  to  help 
to  keep  things  in  shape,  and  he  soon  took 
the  millwright's  place,  and  became  the 
precursor  of  the  mechanical  and  metal- 
lurgical engineer. 

In  1845  the  rail  mills  were  being  built, 
and  stronger  and  better  workmanship 
was  required.  These  mills  were  all  geared, 
but  the  shafts  were  generally  turned  up, 
and  wheels  all  bored  out,  and  fitted  up  in 


all  the  new  mills  that  were  built  were 
driven  direct,  without  gearing,  and  much 
stronger  and  better  in  every  way.  It  was 
during  this  time  that  the  great  changes 
and  improvements  were  being  made  in 
rolling-mill  and  blast  furnace  machinery, 
and  also  in  machine-shop  tools  of  all 
kinds,  which  enabled  much  better  work  to 
be  turned  out  than  had  been  previously 
possible. 

In  1864  the  Bessemer  process  was  in- 
troduced, and  it  soon  became  evident  that 
it  would  in  a  short  time  revolutionize  the 
iron  business.  Its  introduction  and  per- 
fection will  ever  remain  one  of  the  most 
interesting  and  important  epochs  in  the 
whole  history  of  the  iron  business.  It 
was  now  that  the  men  who  had  been  in 
training  were  called  to  the  front. 

In  order  to  show  what  the  Bessemer 
process  can  do  in  coal  and  labor,  as  com- 


AN    ILLINOIS   CENTRAL   EXPRESS   FREIGHT  TRAIN. 


ing  mill  and  into  bars  for  the  smith  by  a 
helve  hammer.  The  furnaces,  forges  and 
mills  were  all  driven  by  water-power, 
and  were  kept  in  order  by  what  was  some- 
times called  a  forge  carpenter  or  mill- 
wright. At  this  time  the  mills  were  all 
geared,  the  shafts  being  square,  hexagon 
or  octagon,  according  to  the  fancy  of  the 
millwright;  the  wheels  were  secured  on 
the  square  shafts  by  wooden  blocks,  and  in 
them  were  driven  thin  iron  wedges;  the 
segments  of  the  wheels  were  secured  to 
the  center  in  the  same  manner;  the  roll 
housings  were  all  set  on  wood.  All  this 
crude  machinery  the  millwright  was 
called  on  to  keep  in  running  order; 
consequently  he  became  an  important 
man. 

In  1840  the  use  of  anthracite  coal  and 
coke  in  blast  furnaces  was  commenced. 
This  required  a  much  higher  pressure  of 


a  much  better  manner,  which  required 
more  skill  and  better  workmen.  Pud- 
dling now  became  an  important  branch 
of  the  iron  business,  and  the  Old  Harry 
was  generally  to  pay  to  get  the  balls  in 
proper  shape;  to  do  this  mills  were  using 
the  old  Welsh  hammer.  Numbers  of 
squeezers  were  tried  and  failed;  finally  the 
Burden  squeezer  was  invented  and  adopt- 
ed by  the  mills  generally,  and  to  this  day 
is  the  best  machine  that  has  ever  been 
devised  for  the  purpose.  In  or  about  the 
year  1848  "boiling"  came  into  use,  which 
was  a  great  improvement  over  ordinary 
"puddling,"  and  gave  a  new  impetus  to 
the  trade.  From  1848  to  1856  no  marked 
improvements  were  made  in  the  business. 
In  1857  the  three-high  rail  mill  was  suc- 
cessfully introduced,  and  in  a  very  short 
time  practically  revolutionized  the  man- 
ner of  rolling  rails.     From  this  time  on, 


pared  with  puddling,  it  may  be  stated 
that  the  former  can  produce  in  ten  min- 
utes 10  tons  of  steel  ingots,  with  a  con- 
sumption of  2,000  pounds  of  coal.  It  will  j 
require  a  puddling  furnace  ten  days,  with 
practically  three  men,  to  produce  a  like 
amount  of  puddled  iron,  and  will  require 
about  20  tons  of  coal.  The  puddling  is  a  , 
hard,  laborious  and  exhausting  occupa- 
tion. The  Bessemer  requires  care  and 
attention  only,  but  these  it  must  have. 

We  left  the  blast  furnaces  in  1840,  mak- 
ing 15  to  30  tons  per  week,  and  produc- 
ing in  that  year  286,903  gross  tons.  In 
1895  we  have  furnaces  producing  between 
2,000  and  3,000  tons  per  week,  and  others 
building  that  are  expected  to  make  much 
more.  The  total  output  in  1895  was 
9,446,308  gross  tons,  which  exceeds  the 
quantity  made  by  any  other  nation. — 
President  Fritz  to  A.  S.  M.  E. 
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Jim  Skeevers'  Object  Lessons. 

BY   JOHN    ALEXANDER. 

Mow  a  Good  Thing  (lets  Introduced     Some  Little 
Annoyances  of  /Master  Mechanics. 

James  Skeevers,  superintendent  ol   mo 
tive  power  of  the  Great  Air  Line,  was  in 
trouble. 

A  superintendent  of  motive  power  is 
generally  in  trouble. 

Skeevers  has  a  new  general  manager, 
who  is  young  in  years  and  experience  and 
is  trying  to  make  a  reputation. 

Like  many   other  men    who   inherit   or 


The  new  general  manager  had  be<  n  to 
a  dinner  of  railroad  men,  where  the  irre- 
pressible oil  crank  read  a  memoranda  ol 
the  miles  hi  i  ngim  I  run  on  a  pint  of  oil, 
and   showed    what    a    saving    in    [tints    his 

management  had  made. 

Mind  yon,  he  didn't  say  a  word  about 
dollars — for  the  saving  in  them  wouldn't 
pay  his  salary  lor  tl I 

Well,  the  new  manager  took  notes  of 
the  miles  and  the  pints,  and  when  he  got 
home    he   compared    them    with    tin-    pel 
formance  sheet   furnished  by   Skeevers — 
then  he  wrote  Skeevers  a  letter 


put  his  ii  et  on  the  window-sill  and  com- 
II  ed  to  think. 

Skeevers  thought  of  a  way  out  of  the 
ditln  ulty. 

There  was  one  way — a  first-class  ma- 
chine shop  had  offered  him  a  job  as 
superintendent;  hut  that  seemed  like  a 
retreat  to  Skeevers,  and  Skeevers  is  not 
much   of  a  retreatcr. 

Skeevers  cami  ranks  on 

this  very  railroad,  learned  the  trade  in 
the   si  1     and     run     engines     for 

years,  and  knew  a  lot  of  things  about  oil 
and  the  craze  on  skimping  it. 
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marry  a  "pull"  that  puts  them  in  posi- 
tions of  command,  the  new  general  man- 
ager had  an  idea  that  to  be  familiar  with 
all  the  details,  and  run  them,  would  show 
his  ability  to  swing  everything  on  a  big 
railroad. 

The  new  general  manager  had  been 
taught  in  his  youth,  as  most  of  us  have. 
that  old,  old  chestnut  about  looking  after 
the  pennies  and  the  dollars  would  look 
after  themselves. 

This  proverb  is  good  for  boys  and  in 
the  small  affairs  of  life,  but  it's  suicide  for 
a  man  in  charge  of  a  big  railroad. 


It  wasn't  a  letter  asking  if  he  couldn't 
get  the  boys  to  do  better  on  oil,  or  if 
there  were  any  local  conditions  that  pre- 
vented a  better  showing — there  wouldn't 
be  any  authority  in  that — it  was  a  letter 
stating  that  the  amount  of  oil  used  was 
out  of  all  reason  and  must  be  stopped  at 
once,  that  so-and-so  many  pints  for  valves 
and  so-and-so  many  pints  for  engines 
was  enough — all  other  roads  used,  and  all 
this  road  was  going  to  use:  "please  see 
that  these  instructions  are  carried  oui 
forthwith,"  etc.,  etc. 

Skeevers    read   this    letter    over   twice. 


For  one  thing,  Skeevers  knew  that  the 
amount  of  money  wasted  in  oil  was  not 
very  large,  and  he  also  knew  that  he  could 
save  more  dollars  in  coal  than  pennies  in 
oil,  and  yet  the  oil  problem  was  not  to  be 
despised,  and  must  be  met. 

While  he  was  looking  out  of  the  win- 
dow. Jerry  Sullivan  backed  his  big  mogul 
down  near  the  office  and  took  his  long- 
spouted  can  and  two  hundred  pounds  of 
engineer  down  to  oil  'round. 

Jerry  is  a  good,  careful  man  with  oil, 
and  everything  else,  and  Skeevers  watched 
him. 
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The  Great  Air  Line  furnish  the  plain, 
mongrel  breed  of  tin  can,  with  22  inch 
spout,  a  filling  plug  and,  generally,  a  gob 
or  two  of  solder  around  the  bottom, 
where  it  has  been  repaired.  Jerry  started 
at  the  back  driving  box,  made  a  quick 
dive  with  the  spout  between  the  spokes, 
lifted  the  sheet  metal  box  cover  with  the 
spout,  and  with  dexterous  turnings  of  the 
wrist  put  the  thin  oil  on  wedge  and  shoe 
and  box  packing,  and  then  withdrew  the 
spout  with  a  quick  drop  of  the  right 
elbow — this  to  stop  the  flow  of  oil. 

For  all  this  care — and  Skeevers  couldn't 
have  done  it  better — there  was  a  nice 
little   canal   of   oil   across   the   hub   of  the 


of  a  pint  of  oil — and  Jerry  was  probably 
the  carefulest  runner  on  the  road. 

Then  Skeevers  figured  out  that  an  en- 
gine in  service  gets,  probably,  three  good 
oilings  in  a  hundred  miles,  or  an  average 
day's  work,  to  say  nothing  of  extras  for 
guides,  eccentrics,  etc.,  between  times, 
and  that  he  had  in  service  217  engines. 
If  he  could  save  the  waste  in  oiling,  the 
engines  would  not  get  skimped,  and  it 
would  make  a  show. 

Skeevers  made  a  bee-line  for  the  tin 
shop. 

"Josh,"  said  he,  "we've  got  to  get  up  a 
valve  oil  can  that  will  shut  the  spoilt  with 
a  valve  and  spring,  something  like  this," 
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wheel;  but  Jerry  wiped  it  off  and  went 
on.  When  it  came  to  the  links  and  eccen- 
trics, Jerry  couldn't  help  pouring  a  steady 
stream  of  oil  from  one  small  oil  hole  to 
another,  as  it  was  impossible  to  stop  and 
start  the  flow  of  oil  for  each.  Skeevers 
watched  him  oil  around  and  back  down 
for  his  train,  then  he  went  out  and  looked 
the  ground  over. 

There  was  a  very  complete  plan,  in  oil, 
of  Jerry's  engine;  every  driving  box  and 
truck  box,  eccentric  and  link  was  properly 
located — on  the  ties. 

Skeevers  went  back  and  figured  that 
Jerry  or  the  109  had  lost  at  least  a  quarter 


and  Skeevers  fished  up  a  pencil  and  made 
a  rough  sketch  on  a  sheet  of  tin. 

Old  Josh  didn't  say  a  word,  but  went 
to  a  cupboard  and  got  out  about  half  a 
dozen  cans,  of  all  shapes  and  sizes,  in  all 
stages  of  decay — and  all  of  'em  had  valves. 
He  picked  out  one  that  was  a  twin  sister 
to  the  one  Skeevers  had  pictured. 

"Well,"  said  Skeevers,  "what  was  the 
matter  with  that  one?  I  remember  they 
were  tried  a  long  time  ago;  but  I  never 
got  one  then,  for  I  was  running  out  of 
Granger,  and  all  the  new  things  were  tried 
up  at  this  end  of  the  road." 

"  'T  wan't  no  good,"  said  Josh;  "least- 


wise it  didn't  work,  sir;  cost  twict  as  much 
as  a  good  tin  can — yes,  three  times.  Alius 
needed  fixin',  and  the  engineers  didn't 
like  'em — dog-gonned  engineers  never  do 
like  nothin'  new,  anyhow,"  muttered  Josh. 

Just  here  John  Melvin  came  into  the 
tinker  shop  to  get  a  new  bottom  put  into 
his  tallow  pot — isn't  it  curious  that  the 
boys  will  call  'em  tallow  pots  yet,  when 
valve  oil  superseded  tallow  fifteen  years 
ago? 

"John,"  said  Skeevers,  "you  were  here 
when  all  these  cans  were  tried — what's  the 
matter  with  'em?" 

"Well,  sir,"  said  Melvin,  slowly  (Mel- 
vin was  a  careful  man),  "they  were  a 
nuisance,  mostly  because  they  were  no- 
good  anyway,  and  some  because  they  was 
made  poor  and  took  care  of  poor.  Now, 
this  one,  as  you  can  see,  has  a  valve  up  in 
the  spout;  a  crooked  wire  goes  down  the 
spout,  makes  a  turn  in  the  can,  and  comes 
up  through  this  stuffing  box  with  a  thumb 
button  on  it.  When  you  press  this  button 
the  wire  pulls  the  valve  down  into  the 
spout.  If  the  least  bit  of  waste  or  raveling 
gets  in  there,  it  will  stop  up  the  can,  and 
you  can't  get  it  out — the  spout  is  soldered 
on." 

"Well,"  continued  Melvin,  "Massey 
(the  ex-superintendent  of  motive  power) 
got  up  this  here  other  can,  to  overcome 
the  objections  to  that;  it's  got  a  big  valve 
right  at  bottom  of  spout — flat  disk  on  end 
of  lever  opens  down.  This  drizzles  about 
as  bad  as  any  can  when  the  valve  is 
shut,  because  the  spout  is  full  of  oil.  The 
filling  hole  is  higher  than  the  valve,  and 
in  this  case  was  a  good  brass  plug  screwed 
in,  with  a  knurled  top.  Why,  Massey  got 
a  patent  on  that  can!  He'd  a  made  a  go 
of  it,  'cept  for  Doc  Kellog.  Didn't  you 
hear  of  that?  Well,  Doc  was  firin'  for 
Jerry  Sullivan  then;  he  filled  one  of  them 
cans  one  cold  day,  and  run  it  over,  of 
course  (that's  the  way  to  tell  when  they 
are  full);  then  he  screwed  down  the  plug 
and  set  it  on  the  boiler-head  shelf. 

"Well,  sir,  ten  miles  this  side  of  the 
Springs  that  can  busted,  and  give  Doc  a 
shot  of  hot  oil  right  in  the  neck  as  he  was 
puttin'  in  a  scoop  of  coal.  The  door  bein' 
open,  he  took  fire,  and  was  bad  burned — 
got  the  marks  of  it  yet.  He  jumped  into 
a  snow  bank  and  saved  his  life.  Jerry 
climbed  out  on  the  running  board  to  get 
away  from  the  fire,  and  the  '98'  had  a 
cab  burned  off  before  he  got  her  stopped. 

"Old  man  Wider  come  up  to  the  shop 
the  next  day,  and  you  ought  to  aheard 
him  lay  down  the  law  to  Massey.  All 
the  patent  cans  was  took  off  the  engines 
that  night,  and  we  ain't  been  bothered 
with  'em  since." 

Skeevers  went  back  to  his  own  office. 

"Supply  man  here,"  remarked  his  clerk; 
"left  a  note  for  you,  and  a  package;  said 
he  was  going  over  to  see  Massey;  be  back 
to-morrow." 

Skeevers'  clerk  was  very  laconic;  he 
was  washing  up,  for  it  was  five  minutes  of 
six,  and  he  had  a  new  wife  in  a  new  house. 
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Skcevers   opened   the   note   and   read: 
"Mr.  Skeevers:  Here  is  on  oil  can  that 
is  all  right;  take  a  look  at  it,  try  it,  criti- 
cise  it — see  you  to-morrow. 

"P.  S. — Price  $1.50  each — last  three  tin 
cans. 

"  R.    I'SIIKK." 

Skeevers  took  two  cans  out  of  the 
package — one  was  cut  open  on  side  to 
show  internal  economy — looked  at  them 
until  whistle  blew,  and  then  bundled  them 
up  and  carried  them  home. 

Skeevers  spent  two  hours  fooling  with 
that  can  in  his  kitchen  sink;  then  he  sat 
down,  looked  at  the  sectional  one.  and 
made  notes,  until  Sarah  Skeevers  de- 
clared for  the  seven  hundred  and  seven- 
teenth time  that  if  he  didn*t  stop  bringing 
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home  his  worry  and  work,  she*d  burn 
every  blueprint  and  smash  every  brass 
faucet  he  brought  into  the  house. 

The  next  morning,  after  opening  his 
mail,  Skeevers  took  the  cans  and  his  note 
book  to  the  general  office.  In  an  inter- 
view with  the  new  general  manager  he 
told  all  about  his  investigation  of  the 
waste  of  oil  in  getting  it  on  the  engines; 
told  the  whole  story  about  the  old  cans 
that  had  been  tried,  and  then  sprung  the 
new  can. 

"Now,  sir,"  said  Skeevers,  warming  to 
his  work,  "here  is  the  can  we  need,  I  think. 
In  the  first  place,  it  is  made  of  pressed 
steel — it  will  last  the  life  of  three  tin  cans 
at  least.     The  valve  in  spout  opens  up — 


easy   to   clean,      Valve,    rod   and 

come  off  with  the  spout— gi  1  atable.    Fills 

through    spout    connection     no    plug   to 

leak.      Has  an  air  1  lumber   le   thai    is 

always  open  to  atmosphere — through  the 
level  shaft,  which  is  hollow — but  only  to 
can  when  valve  is  open.  Shuts  off  oil  at 
right  place  in  the  right  way;  engineer  can 
deliver  but  a  drop  it  wanted.  It's  a  me- 
chanical job,  ground  joints — no  leather 
gaskets,  no  packing,  to  wear  out  or  get 
lost  and  make  the  point  of  spout  point 
toward  handle  of  can.  There  are  no  'jim- 
cracks'  to  get  out  of  order;  the  whole 
thing  from  tip  to  base  is  made  of  No.  22 

[!.    \V.    I  I     steel .    1  i  Hillings    are    all    I 


portant  department,  advise  mc  to 
a  dollar  extra  lor  each  oil  can  on  the  road, 
0  prevent  careless  oiling  by  your  en- 

11,  hardly  that.  I  ran  an  engine  on 
1  In  road  for  more  than  ten  years.  I 
it  is  impossible  to  oil  around  with 
.1  plain  1  an  without  wasting  some  oil,  espe- 
cially in  getting  can  to  and  from  awk- 
ces  like  the  links,  eccentrics  and 
truck  boxes." 

"Mr.   Skeevers,"  said  the  new  general 

with    a   cynical    smile,    "this   is 

not  the  Pennsylvania.  We  have  no  money 

to    burn    on    fads    and    nickel-plated    no- 
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spring  is  bronze,  and  the  whole  thing  is 
nickel  plated.  Why,  sir,  the  meanest  en- 
gineer on  the  road  would  take  care  of  that 
can.  Keep  it  clean,  and  he  couldn't  help 
using  it  right. 

"I  think  all  the  saving  you  want  can 
be  made  by  using  these  cans — and  the  en- 
gines will  actually  get  and  use  just  as 
much  oil  as  ever." 

"Ahem!  How  much  did  you  say  that 
can  cost,  Mr.  Skeevers?"  asked  the  new 
general  manager. 

"One  fifty,  sir." 

"And  the  regular  cans?" 

"From  45  to  70  cents,  according  to 
quality." 

"And  you.  a  man  in  charge  of  an  im- 


The  new  general  manager  looked  at  a 
card  his  clerk  handed  him,  and  added: 

"I  shall  take  up  this  matter  of  extrava- 
gance in  oil  personally;  in  fact,  I  have 
already  done  so — tell  him  to  come  in." 

Skeevers  decided  that  he  was  dismissed, 
and  he  took  his  temper  and  his  oil  cans 
back  to  the  shop.  On  the  way  to  his  office 
he  went  through  the  roundhouse,  and 
noticed  an  indignation  meeting  of  engi- 
neeers  in  front  of  the  bulletin  board. 

The  new  general  manager  had  posted  a 
red-hot  notice  about  oil  economy  with  a 
stinger  in  every  line  of  it.  This  was  not 
the  first  time  the  new  general  manager 
had  gone  over  his  head  in  things  mechani- 
cal. 
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Skeevcrs  went  to  his  office  and  wrote 
three  letters;  here  they  are: 
"Mr.  II.  I.  Toping,  G.  M.,  G.  A.  L.  Ry.: 
"Please  accept  my  resignation,  to  take 
effect  at  6  P.  M.  this  day  and  date." 
"Mr.    Jno.    Davis.    Pres.,    Davis    Manu- 
facturing Company: 
"I   will  accept  your  offer,  and  assume 
duties  the  first.    Hope  I  can  please  you." 
"Mr.  Robt.  McVicar,  516  Equitable  Bldg.. 
Denver,  Col.: 

"Your  oil  can  is  the  best  one  in  every 
way  that  I  have  ever  tried.  No  mechanic 
who  has  used  an  oil  can  can  help  seeing 
its  advantages.  The  new  general  man 
ager  of  the  G.  A.  L.  won't  buy  anything 
that  will  save  money;  he  wants  the  men 
to  do  that.  I  shall  use  your  can,  in  a  lim- 
ited way,  in  a  new  field  which  I  enter  next 
week.  You  might  call  on  Mr.  Toping. 
but  wear  an  overcoat — you  will  get  a  frost. 
Wishing  you  success,  I  am,  yours  very 
truly, 

"James  Skeevers." 

$         @         S 

The     Russian    Locomotive    Works   at 

Sormovo. 

There  is  so  much  American  about  this 
locomotive  works,  the  tools,  the  leading 
mechanical  engineers,  etc.,  that  it  has  a 
peculiar  interest  in  addition  to  the  fact 
of  its  being  in  a  far-away  country.  The 
upper  and  lower  views  show  the  bridge  of 
the  traveling  crane  being  lifted  into  posi- 
tion by  the  use  of  the  single  mast  and  rope 
tackle.  This  makes  a  very  good  plan 
where  head  room  is  limited. 

The  upper  picture  shows  the  bridge 
nearly  in  position,  the  American  tools  at 
the  left,  and  the  leading  spirit  of  the  en- 
terprise, also  American,  in  the  shape  of 
Mr.  W.  F.  Dixon,  the  chief  engineer  ot 
the  locomotive  department  of  the  great 
works  at  Sormovo. 

The  lower  view  shows  the  power  used, 
in  the  shape  of  a  man-propelled  capstan, 
which  does  the  work  when  you  get 
enough  men  at  it.  These  views  also  give 
an  idea  of  the  construction  of  the  build- 
ings, which  are  evidently  well  lighted. 

The  middle  view  shows  the  same 
method  being  employed  to  put  the  boiler- 
house  stack  into  position,  it  being  placed 
in  two  pieces  and  afterwards  joined. 

The  photographs  were  taken  and  sent 
to  us  by  Mr.  Henry  H.  Stevens,  son  of 
the  general  foreman,  and  we  hope  to  have 
other  views  showing  the  progress  of  loco- 
motive building  in  Russia  from  time  to 
time. 

®      ft      ft 

Both  American  and  European  capital 
have  been  secured  to  build  a  45-mile  rail- 
way between  Puerto  Plata  and  Santiago, 
in  the  Dominican  Republic.  While  this 
seems  rather  insignificant  to  us,  45  miles 
means  considerable  to  an  island  like  San 
Domingo,  particularly  when  it  runs  cross- 
wise of  the  island. 
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The  "Composite"  Car. 

We  illustrate  with  two  engravings  a 
steam  motor  car  recently  built  for  the 
New  England  Railroad  by  the  Schen- 
ectady Locomotive  Works,  one  giving 
a  view  of  the  motor  alone,  the  other 
showing  it  applied  to  the  car.  The  pur- 
pose of  building  this  motor  was  to  pro- 
vide cheap  means  of  moving  small  bodies 
of  passengers,  so  that  frequent  service 
could  be  given  at  small  expense,  thereby 
enabling  the  railroad  conip  inv  to  compete 
with  electric  cars  for  suburban  service.  It 
is  a  move  to  arrest  the  taking  away  of 
steam  railroad  passenger  business  by 
street  car  lines. 

We  consider  it  the  most  important  ad- 
vance made  in  steam  motive  power  equip- 
ment for  many  years,  and  strangely  enough 
it  originated,  not  with  a  railroad  me- 
chanic or  locomotive  designer,  but  with 
Mr.  C.  Peter  Clark,  president  of  the  New 
England  Railroad.  Mr.  Clark  presented 
to  the  Schenectady  Locomotive  Works, 
as  he  had  previously  submitted  to  other 
locomotive  builders,  the  problem  of  build- 
ing a  car  for  service  on  some  of  the 
branches  of  his  road  where  the  traffic  does 
not  warrant  a  full  equipment  of  two  or 
three  cars  and  a  crew  of  four  or  five  men. 
The  "composite"  was  built  to  meet  this 
requirement,  and  is  considered  highly 
satisfactory.  Mr.  Clark  is  enthusiastic  in 
his  praise  of  the  work  done  by  the  Schen- 
ectady Locomotive  Works  people.  The 
•car  seats  sixty  passengers,  and  is  operated 
by  two  men. 

The  engravings  give  a  very  clear  idea 
of  the  construction  of  the  locomotive  and 
how  it  is  applied  to  the  car.  The  engine 
has  cylinders  12  x  16  inches,  and  the  driv- 
ers are  42  inches  diameter.  The  boiler 
carries  a  working  pressure  of  200  pounds. 
This  represents  considerable  power.  Fig- 
ured by  the  railway  master  mechanics' 
formula,  the  maximum  tractive  power  is 
•over  9,000  pounds. 

On  a  trial  trip  up  a  grade  varying  from 
50  to  58  feet  to  the  mile,  three  miles  in 
length,  the  car  maintained  a  speed  of 
thirty  miles  per  hour,  hauling  a  regular 
passenger  coach  as  a  trailer;  while  on  a 
level,  the  car  alone,  with  a  quarter-mile 
start  from  the  first  mile  post,  covered  five 
successive  miles  in  5  minutes  55  seconds, 
as  follows: 

1st   mile,    1    minute   and   20  seconds. 

2d    mile,    1    minute   and   10   seconds. 

3d    mile,    1    minute   and     5   seconds. 

4th  mile,   1    minute  and     7  seconds. 

5th  mile,   1   minute  and   13  seconds. 

As  will  be  seen  by  the  engravings,  the 
boiler  is  surrounded  by  a  circular  casting 
•on  which  is  a  groove  in  which  rest  about 
125  ij^-inch  hardened  steel  balls.  A  cor- 
responding casting  is  attached  to  the 
framing  of  the  car,  resting  upon  these 
balls,  which  allows  the  locomotive  to 
swivel  freely  in  passing  curves,  the  same 
as  an  ordinary  truck.  The  steam  and 
exhaust  pipe  connections  pass  from  the 
boiler  to  the  cylinder  inside  of  this  ball 
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run-way,  so  that  these  are  made  rigid, 
and  there  are  no  flexible  steam  joints. 
Every  detail  of  the  motor  is  wonderfully 
well  worked  out.  Compressed  air  is  used 
for  whistling,  for  ringing  the  bell  and  for 
shaking  the  grates.  The  motion  is  ar- 
ranged with  a  view  to  each  part  being 
easily  reached,  and  the  Walschaert  valve 
motion  employed  makes  that  part  very 
compact. 

The  fuel  used  in  car  is  coke  or  anthra- 
cite coal,  and  the  car  has  sufficient  fuel 
and  water  capacity  to  enable  it  to  run 
sixty  miles  without  replenishing  it. 

ft     ft     ft 

An  Efficient  Tie-Plug  Machine. 

The  tie  plug  cuts  no  small  figure  in  the 
maintenance  of  permanent  way,  in  plug- 
ging up  old  spike  holes  in  ties,  but  for 
which  care  a  tie  would  soon  be  fit  for  the 
pyre  at  the  track  side,  all  on  account  of 
the  decay  invited  and  fostered  by  water 


that  amount  of  material,  making  them 
convenient  to  store  and  handle,  and  also 
easy  to  pull  apart  by  the  section  men. 

With  this  machine  they  are  enabled  to 
use  up  all  oak  scraps  from  car  timbers, 
bridge  ties,  etc.,  that  are  four  feet  long 
or  over.  The  machine  has  been  in  opera- 
tion about  three  months,  during  which 
period  it  has  turned  out  3,000,000  plugs, 
one  man  and  helper  easily  making  45,000 
plugs  a  day. 

ft  ft  ft 

A  «'  Down    Hill  "   Railroad. 

That  all  the  decided  departures  in  rail- 
roading are  not  dreamed  of  on  this  side 
of  the  water  is  shown  by  the  Halford 
Aerial  Railway,  which  is  now  attracting 
the  attention  of  English  railway  men. 
The  "Railway  Engineer,"  of  London,  de- 
scribes it  as  follows: 

"The  lines  are  raised  at  any  convenient 
hight    above   the   ground,    in    order   that 
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collecting  in  the  little  holes  left  by  the 
withdrawal  of  spikes  from  a  tie. 

At  the  Brainerd  shops  of  the  Northern 
Pacific,  Mr.  S.  L.  Bean,  master  mechanic, 
they  have  devised  a  machine  for  making 
these  plugs  at  a  trifling  cost.  The  ma- 
chine consists  of  an  ordinary  saw  table,  20 
inches  wide  and  6  feet  long,  fitted  with 
two  arbors,  on  one  of  which  are  ten  No. 
13  gage  saws  used  for  ripping  the  ma- 
terial, and  the  other  having  eleven  knives 
used  for  pointing  the  plugs. 

The  material  is  passed  over  the  point- 
ing knives  from  two  sides,  which  opera- 
tion cuts  v-shaped  grooves  across  the 
block  both  ways,  making  a  chamfered 
point.  After  any  number  of  pieces  are 
thus  treated,  the  blocks  are  passed  over 
the  gang  saws  in  the  two  directions,  for 
which  purpose  a  small  iron  table  is  used 
which  slides  upon  the  machine  table,  the 
saws  having  an  adjustment  so  as  to  come 
within  Vi  inch  of  the  block's  thickness 
and  leaves  the  plugs  joined  together  by 


the  cars,  which  are  suspended  on  pivots 
attached  to  a  bogie,  may  clear  the  ground. 
The  line  consists  of  girders  resting  at 
both  ends  on  hydraulic  rams.  When  the 
train  is  ready  to  start  one  end  of  the 
girder  on  which  it  is  standing  is  raised 
and  the  train  runs  d.own,  and  as  it  ap- 
proaches the  other  end  of  the  girder  its 
weight  depresses  it  and  automatically 
turns  on  the  pressure  into  the  hydraulic 
cylinder,  which  begins  to  rise  immediate- 
ly the  train  has  passed.  In  a  full-sized 
train  the  working  of  the  hydraulic  cylin- 
ders would  be  controlled  from  the  cars 
by  means  of  electricity.  The  inventor 
claims  that  a  speed  of  200  miles  an  hour 
could  be  safely  attained  and  maintained. 
The  novelty  of  this  invention  is  startling, 
and  its  ingenuity  remarkable.  The  model, 
which  was  about  7  yards  long,  and  had  a 
straight  and  level  line,  worked  quite  satis- 
factorily." 

This  may  be  all  right  on  a  seven-yard 
'traight  line,  but  how  about  curves  and 


long  lines?  Unless  the  cars  are  lifted 
bodily  at  frequent  intervals  it  is  difficult 
to  see  where  the  "down  hill"  part  comes 
in.  It  appears  to  be  another  form  of  the 
old  gravity  road  plan,  with  the  addition 
of  making  the  grade  to  suit  by  raising  one 
end  of  the  track. 

It  reminds  us  somewhat  of  the  Hiber- 
nian who  went  to  hire  a  horse  at  a  livery 
stable,  where  the  only  available  animal 
was  in  a  rather  dilapidated  condition. 
"Never  moind,"  said  Pat,  "the  road  is 
down  hill  all  the  way."  "But  how  is  it 
coming  home?"  asked  the  proprietor. 
"Jist  about  the  same,  sor,"  was  the  reply. 
With  this  kind  of  a  road  Mr.  Halford's 
scheme  might  work  to  perfection,  but 
we  do  not  anticipate  any  adoption  of  a 
plan  to  raise  trains  bodily  to  obtain  speed 
by  gravity. 

ft  ft  ft 

The  Smallest  Locomotive  in  Train 
Service. 

The  photograph  of  the  very  small  en- 
gine hereby  shown  was  kindly  sent  to  us 
by  Mr.  E.  W.  Gregory,  of  New  York. 
Concerning  the  engine  he  writes:  "It  is 
one  of  the  five  in  use  on  the  Sea  View 


SMALLEST   LOCOMOTIVE. 

Elevated  at  Coney  Island.  They  run 
about  five  months  in  the  Summer,  and 
are,  I  think,  the  smallest  standard  gage 
passenger  locomotives  in  actual  opera- 
tion. Their  cylinders  are  7x10  inches  in- 
side of  frame,  as  are  the  cranks  in  the  in- 
termediate shafts.  They  have  a  slide 
throttle  valve  on  the  top  of  dome  and  out- 
side steam  pipes.  They  haul  one  or  two- 
coaches  as  travel  demands. 

"These  engines  were  originally  built  for 
the  old  Greenwich  Street  Elevated  Rail- 
road of  New  York,  and  are  probably  the 
oldest  elevated  railroad  engines  in  the 
country." 


A  movement  is  on  foot  to  build  a  rail- 
way in  the  Malay  Peninsula.  A  large  loan 
has  been  approved,  as  well  as  plans  for 
370  miles  of  railway,  which,  it  is  expected, 
will  be  in  operation  by  1903.  Work  is 
said  to  have  begun  on  one  section  of  the 
line. 
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Ten-Wheeled    Passenger    Engine — 

Atchison,  Topeka  &  Santa  Fe 

Railway. 

Some  new  ten-wheel  passenger  en- 
gines have  recently  been  built  for  the 
Atchison,  Topeka  &  Santa  Fe  Railway, 
by  the  Dickson  Locomotive  Works,  and 
our  engraving  representing  a  sideelevation 
of  the  engines  conveys  to  the  mechanical 
mind  a  very  clear  idea  of  what  the  ma- 
chines are  like. 

The  top  of  the  rear  section  of  the  frame 
is  sloped  to  carry  the  inclined  firebox, 
which  is  seen  to  have  a  good  depth  from 
the  top  of  grate  to  the  bottom  row  of 
tubes,  and  with  the  4-inch  water  spaces 
at  the  mud  ring,  and  the  water  tubes  sup- 
porting the  brick  arch,  shows  a  design 
evidently  meant  to  cope  with  water  not 
of  the  best.  In  connection  with  bad  water, 
attention  may  be  directed  to  the  crown- 
sheet  staying,  which  consists  of  T-section 
crown  bars  resting  on  thimbles  4  inches 
high,  giving  a  liberal  space  above  crown 
for  washing  out.  The  staying  system  is 
the  standard  of  the  road. 

Spring  suspension  at  the  rear  drivers, 
which  is  peculiar  to  the  Dickson  Locomo- 
tive Works,  appears  to  have  some  advan- 
tages over  many  other  devices  for  under- 
hung springs,  in  that  the  driving-box 
cellar  is  easily  removed  without  interfer- 
ing with  the  spring  rigging,  and  the  same 
may  be  said  of  the  removal  of  the  pedestal 
braces.  Pin  joints  are  used  exclusively 
between  the  spring  hangers  and  equaliz- 
ers, which  should  make  the  engine  sensi- 
tive to  a  high  or  low  spot  on  the  rail, 
equalizing  easier  and  riding  smoother 
than  with  rigid  gib  connections  at  both 
ends  of  the  hangers. 

A  new  location  is  shown  for  the  air 
pump,  which  is  seen  on  the' left-hand  side, 
under  the  fireman's  seat,  the  steam  cylin- 
der passing  up  through  the  running  board, 
and  the  covering  for  same  forming  the 
seat  for  the  fireman.  In  this  position  it  is 
believed  to  be  easier  of  access  than  when 
placed  forward  of  the  cab,  or  under  the 
waist,  and  handier  to  work  on  or  around; 
in  any  event,  it  is  out  of  the  way  of  every- 
thing, except  a  broken  side  rod. 

The  valve  rod  is  necessarily  long  in 
order  to  get  a  normal  length  of  eccentric 
rod;  but  no  buckling  effects  can  ensue 
from  this  cause,  as  the  rod  is  made  to 
pass  through  the  guide  yoke  and  bracket 
by  bushing  the  latter;  the  distance  from 
the  rocker  arm  to  the  bushed  bearing 
being  sufficient  to  prevent  binding  due  to 
the  vibrations  of  the  rocker. 

The  service  exacted  from  these  engines 
is  of  a  character  demanding  a  powerful 
machine,  the  train  consisting  of  twelve 
heavy  cars,  and  the  division  on  which  they 
run  having  an  average  gradient  of  52.8 
feet  per  mile.  To  meet  these  conditions 
there  is  provided  a  starting  draw-bar  pull 
of  21,200  pounds.  General  dimensions  of 
the  engine  are  as  below: 
Type  of  engine — Ten-wheeled. 
Fuel — Bituminous  coal. 
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Cylinders,  diameter — 19^  inches. 
Pistons,  stroke — 28  inches. 
Piston  rod,  diameter — 3^  inches. 
Piston-rod  packing — Jerome  metallic. 
Valves — Richardson  balanced, 
Driving  wheels,  diameter — 7.3  inches. 
Truck  wheels,  diameter — 30  inches. 
Weight  on  drivers — 110,000  pounds. 
Weight  on  truck — 30,000  pounds. 
Total  weight  of  engine — 140,000  pounds. 
Rigid  wheel  base — 15  feet. 
Total  wheel  base — 25  feet  2  inches. 
Length  of  engine  and  tender — 55  feet. 
Boiler,  type— Extended  wagon  top. 
Working  pressure — 1S0  pounds. 


Journals,  truck  axles — $'/£  inches  by  10 
mi  lies 

M  .1111   crank   [.in s     1,  inchi      diami  i'  1 .  6 

inches  long,  654  inches  die iter,  5  h 

long. 

Front  and  bach  1  1  ank  pin 
diameter,  j}?\  inch<  5  long. 

Sniokcbox,  diameter— 63  im  h< 

Smokebox,  length-   61  inches. 

Smokestack,     smallest     diameter     1  \l  j 

111,  In 

Exhaust  nozzle,  kind — Single. 
Sand  blast,  kind — Houston, 
Feed- water  healer — Rush  forth. 
Blow-off  cock — Reed's  cyclone. 


The  Telegrams  <iot  Mixed. 

A   CO  of    the    Westminster 

writing  of  a  distorted   French 

.   which  he  got  from 

Lord    (|ii  low    ',11    hi     return   from   New 

Many  years  ago  Mr 
speaking  of  Mr.  Parnell,  made  use  of  the 
ofl  quoted  1  through  ra- 

pine  i"  the  dismemberment  of  the  empire.' 
On  the  same  day  there  was  a  horse  race, 
in  which  the  winners  were,  respectively, 
Veracity,  Tyrone  and  Lobster.  These 
■  1  were  cabled  to  New  Zealand  to- 
gether in  the  usual  shorthand  style  of  the 
1  abli 


DICKSON    TEN-WHEELER    FOU   ATCHISON,    TOPEKA    &    SANTA    FE. 


Diameter  of  boiler,  small  ring — 60 
inches  outside. 

Thickness  of'material  in  boiler — ]/2,  9-16 
and  fs  inch. 

Horizontal  seams — Quadruple-riveted 
butt  joints. 

Circumferential  seams — Double  riveted. 

Diameter  of  dome — 30  inches. 

Firebox,  length — 88  inches. 

Firebox,  width — 42  inches. 

Firebox,  depth  at  front — 64J4  inches. 

Firebox,  depth  at  back — 58  inches. 

Brick  arch  support — On  tubes. 

Thickness  of  tube  sheets — yi  inch, 
front;  9-16  inch,  back. 

Thickness,  side  and  back  sheets — $i  in. 

Thickness  crown  sheet — yi  inch. 

Crown  sheet  stayed  with  the  Player 
crown  bar  and  stay. 

Grate  bars — Cast-iron,  shaking. 

Tubes,  number — 264. 

Tubes,  diameter — 2  inches. 

Tubes,  length — 14  feet  10  inches. 

Tubes,  gage — No.  11  W.  G. 

Heating  surface  in  tubes — 2.049.5  square 
feet. 

Heating  surface  in  firebox — 146.5  square 
feet. 

Heating  surface,  total — 2,196  square 
feet. 

Grate  area — 25.5  square  feet. 

Journals,  driving  axles — Syi  inches  by 
10  inches. 


Tender  frame — Steel,  9  inches  deep. 

Tender  truck  wheel,  kind — Standard 
wrought-iron  center  with  steel  tire. 

Tender  truck  wheel,  diameter — 30 
inches. 

Tender  truck  axle — 4!4  inches  diameter 
by  8  inches  long. 

Tank,  capacity  for  water — 4,650  gallons. 

Length  of  tank — 19  feet  9  inches. 

Width  of  tank — 9  feet  1  inch. 

Hight  of  tank  cistern — 4  feet  8  inches. 


Rich  Ladies  Get  Engineer  Into  Trouble 

A  press  dispatch  recently  sent  out  from 
San   Francisco   reads: 

"When  coming  across  the  continent 
recently,  Mrs.  Herman  Oelrichs  and  Miss 
Virginia  Fair  accepted  the  invitation  of 
Engineer  Sholl,  of  the  Central  Pacific, 
to  ride  in  the  cab  of  the  engine  from 
Promontory  to  Terrace,  a  stretch  of  road 
noted  for  its  scenic  beauty.  The  rules  of 
the  company  are  against  the  extension  of 
such  privileges  as  riding  on  the  engine  to 
passengers,  unless  a  special  permit  is  pro- 
duced, so  the  engineer  was  suspended  for 
forty  days  for  disobedience  of  rules.  On 
learning  of  this  order,  Mrs.  Oelrichs  tele- 
graphed to  Sholl  to  come  to  San  Fran- 
cisco. He  arrived  here  on  Thursday,  and 
it  is  reported  that  his  unauthorized  hos- 
pitality is  to  be  handsomely  rewarded." 


The  result  was  that  the  next  day 
the  New  Zealand  papers  contained  the 
following  extraordinary  paragraph:  'Mr. 
Gladstone  denounced  Mr.  Parnell  as 
marching  through  rapine  to  the  dismem- 
berment of  the  empire,  and  said  that  the 
Irish  leader  had  the  veracity  of  a  Tyrone 
lobster.'  " 


The  library  of  the  Railroad  Branch  ot 
the  Young  Men's  Christian  Association, 
361  Madison  avenue,  New  York,  has  got 
out  a  very  neat  little  catalog  of  the  books 
in  their  library  that  are  most  useful  to 
locomotive  engineers  and  firemen.  All 
the  books  mentioned  are  standard  works 
of  their  kind,  and  all  are  well  worthy  ot 
study. 

i     $     i 

An  English  electrical  engineer,  Mr.  E. 
Tremlett  Carter,  recently  inspected  the 
electrical  equipment  of  the  Baltimore  & 
Ohio,  at  Baltimore,  as  the  London  Under- 
ground Railway  has  adopted  the  same 
style  of  motors  used  in  the  Baltimore  tun- 
nel. Mr.  Carter  declared  it  the  most  com- 
plete and  economically  handled  plant  he 
had  ever  seen  and  said  he  had  never  been 
in  a  tunnel  that  was  so  absolutely  free; 
from  smoke. 
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The  Highest  Train  Speed   Ever  Main- 
tained Regularly. 

In  the  last  issue  of  "Locomotive  En- 
gineering" appeared  a  letter  from  Vice- 
President  Voorhees,  of  the  Philadelphia 
&  Reading,  congratulating  Engineer 
Charles  H.  Fahl  for  his  skill  and  courage 
in  running  the  Atlantic  City  express  for 
two  months  at  an  unprecedented  rate  of 
speed.  From  July  2d  to  August  31st  the 
average  speed  of  the  train  was  69  miles  an 
hour.  On  twenty-two  days  the  train  con- 
sisted of  five  cars,  and  on  thirty-one  days 
the  load  was  six  of  the  heavy  cars  used 
on  that  road. 

We  now  present  an  engraving  showing 
engine  and  train,  and  a  table  giving  par- 
ticulars of  each  daily  run.  The  engine,  as 
will  be  seen,  is  a  Vauclain  compound 
which  was  specially  built  for  heavy  fast 
passenger  service.  The  cars  averaged  in 
weight,  with  load,  about  75,000  pounds 
each. 


gers:  "Now,  all  ye  beggars  for  Chow- 
bent,  Chuckabcnt  and  Bowdene,  change 
'ere.  T'other  beggars  sit  still."  The  gen- 
eral manager  of  the  company,  hearing 
this  formula  as  he  came  down  the  line 
one  day,  called  to  the  porter,  "What's  that 
you're  saying,  my  good  man?"  Porter, 
as  before:  "Now,  all  ye  beggars."  Gen- 
eral manager:  "Do  you  know  who  I  am, 
my  man?"  Porter:  "Aye,  thou  beest 
William  Cawkwell,  general  manager, 
Lunnon,  North- Western  Railway;  'as  a 
'ouse  in  Lunnon;  gets  £2,000  a  year  for 
doin'  nowt.  Now,  all  ye  beggars." — 
"Railway  Herald." 


The  company  building  the  New  York 
&  Ottawa  Railroad,  a  line  under  con- 
struction to  run  between  the  two  cities 
named,  have  made  application  to  the  rail- 
road commission  of  New  York  for  per- 
mission to  cross  all  roads  at  grade.     As 


New  York,  New  Haven  &  Hartford,  but 
none  of  them  were  regarded  as  being 
likely  to  perform  the  work  with  the  regu- 
larity and  dispatch  of  the  steam  locomo- 
tives. The  different  forms  of  air  motors 
were  also  examined,  and  the  conclusion 
arrived  at  was  that  nothing  is  in  sight  that 
is  likely  to  push  the  locomotive  out  of 
train  service  that  is  heavy  and  fast. 


A  Pan  Handle  correspondent  writes  us: 
"We  are  making  some  good  runs  on 
fast  freight  with  the  class  of  engines  de- 
scribed in  'Locomotive  Engineering' 
some  time  back,  known  as  class  F.  I., 
P.  R.  R.,  built  at  the  Altoona  shops.  They 
make  the  run  from  Columbus  to  Denni- 
son,  100  miles,  in  4  hours.  They  have 
made  it  over  this  division  in  3  hours  45 
minutes.  The  run  from  Dennison  to 
Wall's.  108  miles,  was  done  in  4  hours  30 
minutes.      Thev    make   this   run   on   two 
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(iood  Reason  for  Wanting  a  Pass. 

The  general  passenger  agent  of  one  of 
the  Chicago  trunk  lines  received  a  letter 
from  a  Kansas  man  the  other  day  re- 
questing a  pass  for  himself  to  Chicago  and 
return.  There  was  nothing  about  the  let- 
ter to  indicate  that  the  writer  had  any 
claim  to  the  courtesy  he  requested,  but 
the  railway  man  thought  that  perhaps  the 
Kansan  had  some  connection  with  the 
road,  possibly  as  a  local  freight  agent. 
So  he  wrote  back: 

"Please  state  explicitly  on  what  account 
you  request  transportation." 

By  return  mail  came  this  reply: 

"I've  got  to  go  to  Chicago  some  way, 
and  I  don't  want  to  walk." 

§     §     $ 

The  Porter  and  the  General  Manager. 

The  following  story  is  told  of  the  late 
Mr.  William  Cawkwell,  whose  death  was 
lately  announced:  An  ancient  porter  on 
the  Lancashire  &  Yorkshire  Railway  had 
the  following  unique  formula  for  passen- 


public  sentiment  has  been  growing  very 
strongly  for  years  against  the  practice  of 
railroads  crossing  each  other  at  grade,  it 
is  earnestly  to  be  hoped  that  the  railroad 
commission  will  refuse  to  grant  permis- 
sion for  such  a  dangerous  practice.  All 
over  the  country,  railroads  are  going  to 
great  expense  to  abolish  grade  crossings, 
and  it  would  be  the  hight  of  folly  to  per- 
mit a  new  railroad  to  cross  other  rail- 
roads at  grade,  in  passing  through  the 
most  thickly  settled  State  in  the  Union. 


The  Illinois  Central  Railroad  Company, 
which  in  Chicago  have  the  finest  subur- 
ban railway  service  in  the  country,  have 
been  investigating  the  practicability  of 
substituting  some  other  motive  power  for 
the  locomotives  now  employed,  but  noth- 
ing has  been  found  that  would  handle  the 
heavy  traffic  so  satisfactorily  as  steam. 
The  various  methods  of  transmitting  elec- 
tricity for  car  operating  were  investigated, 
including   the   electric-car  service   of  the 


tanks  of  water.  The  first  50  miles  east  of 
Dennison  the  grades  run  from  30  to  40 
feet  to  the  mile.  The  rest  of  the  way  the 
grades  run  40  to  52  feet  to  the  mile.  This 
class  of  engines  are  rated  at  735  tons." 

i     §     ® 

In  the  interests  of  health  and  cleanliness, 
a  great  many  street  car  companies  have 
notices  posted  in  the  cars  informing  to- 
bacco chewers  and  others  that  spitting  on 
the  floor  is  forbidden.  Boston  has  risen 
to  an  appreciation  of  the  merits  of  this 
sanitary  regulation,  but  Boston  street  car 
companies  do  not  indulge  in  the  use  of 
common  words  when  expressions  that 
sound  profoundly  scholarly  can  be  em- 
ployed. Their  notice  reads,  "Deposit  of 
sputum  on  the  floor  is  prohibited." 

§     $     i 

Notice  that  black  thread  running 
through  the  wrapper  on  "Locomotive 
Engineering" — pull  it — that  opens  the 
wrapper.    You  don't  have  to  cut  or  tear  it. 
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TIME  MADE  ON   ATLANTIC  CITY   RAILROAD 

JULY. 


Stations. 


Camden 

W.  Collingswoocl 

Haddon  Heights 

Magnolia 

Clemcnton 

Williamstown  Junction 

Cedar  Brook 

Winslow  Junction 

Hammonton 

Elwood 

Egg  Harbor 

Brigantine  Junction 

Pleasantville 

Meadow  Tower 

Atlantic  City 

Number  of  cars 

Running  Time 

Miles  per  hour  (avei  age  l 


Dis- 

tana  . 


3-1 
5-5 
7-9 
12.0 
17.0 
19.9 
24.5 
27.6 
33  8 
38.7 
43  5 
50  s 
53.8 
555 


Sched. 
Time. 


3.48 
3-54 
3-5<> 
3.58 
4  02 
4.06 


2d. 


12 

15 
20 

24 
4.28 

4-33 


4.40 


3-50} 
3-55 
3-574 
4.00 
4-03 
4.07} 
4.10 
4-i3i 
I .  iii 
4.20} 

4.25 

4.28.J 

4.344 

4-37 

4.38J 

5 

.48 
f>9-3 


3d. 


3  •  5"8 
3-55 
3.58 
4.00 
I    0  1 1 
4.08 
■|.">l 
■I    I  I 
|. Hi'. 
4.21 
4.25 
4.294 
1-35 
4-37 
4-38i 
5 

•47* 
69.7 


5th. 


3.50J 

3-55 
3.57 
4 .  00 

403} 
4-074 
1.  |<< 
4.14 
I  !'■ 
4  21 
4.25 
4.29 
I  U 
4-37 
4-38 
5 

.  474 
70.1 


3.505 
3-55 
358 
4 .  00 
1  03 
4.07 
1 . "' 

4.131 
I    16 
I     10 
4.24 
4.28 

4   u 

4. 371 
6 

■47 
70.8 


7th. 


3.51 
3.56 

3.58 

I  .  „ , 
I  "4 
I  "- 
4-ioJ 
4.14 
1  "■'■ 
4 . 2 1  i 

4.25 
1  zg 

4-35 

4-37 

4.384 

5 

•  471 
70.  J 


'■ 
55 
574 
59* 
02j 

07i 
091 

13 
1 
4.20} 

4-241 
4.28 

4-33 

4-354 

4-378 

5 

•  47 
70.8 


jth. 


3-541 
3-57 
I     9 

I   " 
I   -.-.- 

4.1  I 

4-15 

1 

4.24 
I  ■'■ 
4  33 
I.  |6 
4  371 
6 

.48 
6g 


12th. 

1.  Vr 

3.494 

3-54 

3-54 

3-57 

3.564 

3-5H 

3  59 

1    02 

1    02 

.    1  '■ 

1  og 

l'"l 

4.12* 

4-13 

4   15 

4-15 

■1  .20 

4    20 

4.24 

4.24 

4.28 

4-33 

4-331 

4.36 

i     6 

4-371 

437* 

6 

5 

.48 

-48i 

(>9.3 

69.O 

Mill. 


3.49 

3.54 

3-584 
4-121 

1  '  r 

4-19S 
4.24 
4  27 
4-33 
4-351 
437 
5 

.48 
<><)-3 


14th 


354 

3-5<> 
3-59 

I  06 
408^ 

t-|- 
4-  '44 

4.234 
427 
432 
4-341 

5 

•  464 

71   6 


Stations. 


Camden 

W.  Collingswood 

Haddon  Heights 

Magnolia 

Clementon 

Williamstown  Junction 

Cedar  Brook 

Winslow  Junction 

Hammonton 

Elwood 

Egg  Harbor 

Brigantine  Junction 

Pleasantville 

Meadow  Tower 

Atlantic   City 

Number  of  cars 

Running  Time 

Miles  per  hour  (average). 


Dis-      Sched 
tance.     Time. 


.0 

3.1 

5-5 

7-9 

12.0 

17." 

19.9 

24-5 
27  6 
33-8 
38.7 
43-5 
50.5 
53-8 
55-5 


3-48 
3-54 
3-56 
3-58 
4.02 
4  .06 
4.09 
4.12 
4'5 
4.20 
4-24 
4. 28 
4-33 

4.40 


17th.       n)th. 


3.514 
3.554 
3.584 
4.01 
4.04 
4.084 
4. 11 
4-15 
4-174 
4.22 
4.26 
4-294 
4-35} 
4-374 
4-394 
6 

.48 
69-3 


3-51 
3-55 
3-58 
4.00 
4-03 
4.07 

4.094 

4.13 
154 
20 

-'( 

274 

324 

354 


4.38 
5 

•  47 
70.8 


20th.  2lSt. 


3-51 
3-554 


22d 


58 
(III 

03 
07  1 
09S 

13 

16 

4.204 

4.24 

4.28 

4-334 

4.36 

4.38 

5 

■  47 
70.8 


3  505 
3-5f> 
3.58 
4.00! 
I  0 
4.074 
4.104 
4.14 
4.164, 
4.21 

4  25 
4.29 
4-34* 
4-37 
4.384 

c 

•47* 
69.7 


50 
55 
57 
594 
02 
06 
09 
I2j 
15 
19* 
23* 
27 
32* 
354 
374 
5 

■  474 
70.1 


23d 


3-494 
3-54 
3-564 
3-59 
4.02 
4.07 
4.09 
4.124 
4.15 
4.20 
4.24 
4-274 
4-33 
4-36 
4.38 
6 

.1- 
68.6 


.-.till.   Jfth    27th.   28th.   29th.   30th.   31st 


349 
3  -54 
3-57 


59 
02 
06 
09 
I2j 
'5 
194 
24 
4-27 
4-321 
4-35 
4.38 
6 

•49 
67.9 


■  5lh. 

imi,. 

3   5»! 

3514 

3-541 

3.56 

3-571 

3-594 

4.024 

4.08 

1    i"i 

4-13 

4.14 

4-15 

4'7 

4.20 

4.21 

4-234 

4.244 

4-27 

4  33 

434: 

435 

4-364 

4-39 

4.384 

5 

5 

■  47 

68.3 

:■■  ■ 

3-49 
3-54 
3.56! 
3-59 
4.02 
4.06 
4.09 
4124 
4.15 
4.20 
4  24 
4-274 
4-33 
4-36 
4-39 
5 

■  50 
66.6 


3491 

3-54 

3-564 


59 
02 
06 

"9 
12J 

151 
20 

424 
4.28 
4   334 
4-36 

4   *84 

5 

•  49 
67.9 


3.48* 
3-534 

3.56 
3-58 
4.01 
4.06 
4-"- 
4-Hj 
4.14 
4  .19 
4-23 
4-27 
4-324 
4-354 
4-38 
5 

•  49i 
67.6 


3   49 

3-534 

3.56 

3-584 

4.014 

1  '  6 

4.084 

4.12 

t    1  i- 

4.19 

4.23 

4.264 

4.324 


349 
3-54 
357 
359 
4.02 
4.06 
4.09 


124 
15 
■9i 
23 

26J 

32 


4.35 
4-38 

6 

4  35 

4-37 

6 

•49 
67.9 

-48 
69.3 

3.50 

3.55 

3-574 
3-594 
403 
4  07 
4- "94 
4.124 

4.15 
4.20 
4.234 
4-274 
4-33 
4-354 
4-38 
6 

•  47 
70.8 


AUGUST. 


Stations. 


Camden 

W.  Collingswood 

Haddon  Heights 

Magnolia 

Clementon 

Williamstown  Junction 

Cedar  Brook 

Winslow  Junction 

Hammonton 

Elwood 

Egg  Harbor 

Brigantine  Junction 

Pleasantville 

Meadow  Tower 

Atlantic  City 

Number  of  cars 

Running  Time 

Miles  per  hour  (average). 


Dis        Sched. 
tance     Time. 


.0 

3-1 

5-5 

7-9 

12.0 

17.0 

19.9 

24-5 

27.6 

33-8 

38.7 

43-5 

50.5 

53-8 

555 


48 
54 
56 
58 
02 
06 
09 
12 

15 

20 

4.24 

4   28 

4-33 


4.40 


3  514 
3.56 
3-59 
4.01 
4.04 
4.084 
4. 11 
4-144 
4-17 
4.214 
4-25 
4.29 
4-34 
4-36* 
4-384 
6 

.463 
71.2 


3d. 


3-514 
3-564 
3-59 
4.01 

4.044 

4.084 
4. II 
15 
17 
21J 
25 
29} 

344 

37i 

39 

6 

■474 
70.1 


4th. 


3  5i4 
3.56 
3-59 
4.01 
4.04 
4.0S4 
11 
144 
17 
21* 
25 
29 
344 
37 
394 
6 

.48 
693 


5th. 


3-504 

3-554 

3-584 

4.02 

4.034 

4.074 

4-ioJ 

4.134 

4.16 

4.204 

4-24 

4.28 

4-33 
4-36 

4  3S4 
6 

.48 

69-3 


6th 


7th. 


ith 


iuth. 


-50l 

•  55 
574 

-594 
03 

•  °7± 
"94 

•  13 
■15 
.20 

24 

27 
•33 
354 

•  374 
6 

•474 
70.4 


3-494 

3-51 

3-564 

359 

4.02 

4.06 

4.09 

4.124 

4-15 
.20 

24 
27 
33 
354 
■  374 
6 

.48 
69-3 


3  5oJ 

3-55 

3-574 

3  594 

4.024 

4.07' 

4.094 

4.124 


15 
20 

234 
27 
33 
354 

4.38 
5 
•47i 

69-7 


3.5o4 
3-554 

4.00A 
4.034 
4.08 
4.104 
4.14 
4.164 
4-214. 
4  244 
4.2S 
4-34 
4-37 
4.384 
6 

-48 
69.3 


II 

th 

12th. 

3-49* 

3-5° 

3 

544 

3-55  ! 

3 

57 

3-57 

3 

594 

3-594 

4 

02+, 

4.024 

4 

"7 

4.064 

4 

09 

4.09  j 

4 

124 

4.124 

4 

15 

4-15 

4 

194 

4.20 

4 

23 

4.24 

4 

27 

4.27 

4 

324 

4-33 

4 

35 

4-354 

4 

37* 

4-38 

6 

6 

4~ 

.48 

6c 

>-3 

693 

ijtta.        14th. 


3-5"* 

3-55    I 

3-574 

3-594 

4.03 

4.07 

4.094 
4.134 
4-154 
4.20 
4.234 
4274 
4-33 
4-354 
4-37* 
6 

474 

70.1 


3-51* 

3-56 
3-584 
4.01 
4.04 
4.08 
11 
'4. 
17 
214 
25 
29 
35 
374 
4-39i 
6 

-48 
69.3 


ifith. 


3.514 
356 
3-59 
4.01 
4.04i 
4. 08  J 
4. 11 
4.14* 
4-17 
4.214 
4.254 
429 
4-344 
4-374 
4  391 
6 

■47* 
69.7 


Stations. 


Dis-      Sched. 
tance     Time. 


Camden o 

W.  Collingswood 3.1 

Haddon  Heights 5.5 

Magnolia ■      7-9 

Clementon ■    12  o 

Williamstown  Junction 17.0 

Cedar  Brook 19.9 

Winslow  Junction 24.5 

Hammonton 27.6 

Elwood 33-8 

Egg  Harbor 38.7 

Brigantine  Junction 43.5 

Pleasantville 50.5 

53-8 
55-5 


Meadow  Tower 

Atlantic   City 

Number  of  cars 

Running  Time 

Miles  per  hour  (average). 


3-4S 
3-54 
3-56 
3.58 
4.02 
4.06 
4  09 
4.12 

4- 15 
4.20 

4-24 

4.28 

4-33 

4.40 


17th. 


iEth. 


3.514 
3.56 

3.5S4 
4.01 
4.04 
4.08   I 
4.104 
414 
4.  Hi 
4   204 

4-244 
4.28 

4334 

4   36  * 

I   384 

6 

.46* 
71.2 


3.514 
3.56 
3.58 
4.oo4 
4-03* 
4.08 
4.104 
4-13} 
4.164 
4.204 
4.244 
4-284 
4 .  34 
4-361 
4-38* 
6 

■474 
70.1 


19th. 


3514 

3-554 


58 

004 
04 
oS 
104 

M 
104 
21 
.25 
28 
34 
364 
(8 
6 

■47 
70.8   j 


20th. 

2lSt. 

23d. 

3.51 

3  5I| 

3494 

3.56 

3   57 

3-54 

3.5S4 

3-59 

3-564 

4  oii 

4.014 

3  59 

404 

4-04* 

4.024 

4   08 

4.09 

4.o64 

4.  104 

4.12 

4.09 

4-134 

4.15 

4-13 

4. 16 

4-17'. 

4-1? 

4.204 

4    22 1 

4  194 

4-24 

4  ■  26 

4.23* 

4-275 

4  30 

427 

4-33 

4   354 

4.324 

4-35 

4.38 

4.35 

4-37* 

4.40 

4.38 

t. 

6 

6 

-46* 

4^i 

■' 

71.2 

69.O 

68.6 

24th. 


3  494 
3-54 

3  57 
3-59 
4.02 
4.06 

4  09 
4.124 
4-144 

4.23 
4.27 
432 
4-35 

4    :•- 
6 

*8 

6S.6 


25th. 


-,.4'i- 
3-54 
3-564 
3-59 
4.02 
4  06 
4  oSi 
12A 
'44 
19 
-,; 

324 

35 

5 

■  49 
67.9 


3  494 

3-54 

3.564 


59 
02 
06 
09 

12+ 

144 

194 

23 

27 

4-324 

-      ' 
6 

49 
67.9 


27th. 


49* 

•  55 
-574 
.00 
.03 

07 

.094 

•  13 

-154 

.20 

•24 

274 
■334 
■  36 
- 

5 

•48* 
68.3 


28th. 


3494 

3-54 

3-57 

3  59 
4.02 
4.06 

4  09 
4.12 
414* 
4.19 
4   23 
4.26i 
4.314 
4-34 
4-37* 

6 

•4^4 
69.0 


3otb. 


3.504 

3-55 
:    :~ 

3  ■  594 

4  024 
4.064 
4.09 
4.124 

4-15 
4.194 

4.23 
4-26} 
4.32 
4-35 
4-38 
5 

-47* 
69.7 


31st. 


3-51 

3  55 
3-58 
4.00 
4-03 
4.07 
4.10 
4-134 
4-154 
4.20 

4-24 

4  27* 
4-33 
4-36 
4  37* 

5 
.46* 
71.2 


Engineer,  Faiil. 


Conductor,  Stokes. 
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practical  Letters  from  Practical  iVlen. 


All  letters  in  this  Department  must  have  name  of  author  attached. 


The  Lehigh  Valley  Ten  Wheeler. 

Editors: 

The  curious  old  ten-wheeler  which  was 
illustrated  on  page  749  of  October  "Loco- 
motive Engineering"  was  an  old  Mason, 
and  was  built  in  1S70  or  1871.  They  had 
about  fifty  of  them  in  all,  the  only  differ- 
ence being  that  those  built  before  1866 
had  a  straight  boiler,  instead  of  the  wagon 
top  as  shown  in  the  picture.  I  presume 
they  have  a  number  of  these  still  in  ser- 
vice between  Wilkesbarre  and  Waverly. 

The  first  one  that  came  with  a  wagon- 
top  boiler,  as  shown,  was  No.  125,  and 
was  named  "Wyalusing."  This  and  her 
mate,  the  No.  126  (the  "Wysauking") 
were  put  on  the  road  in  the  summer  of 
1869,  and  I  doubt  if  any  engines  of  their 
weight  ever  did  more  work  and  cost  less 
to  keep  up  than  these.  They  used  to  run 
the  express  freights,  and  could  also  handle 
any  passenger  train  then  on  the  road  on 
schedule  time. 

Their  steam  ports  were  15  inches  long, 
and  made  as  shown  in  the  sketch,  being 
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1/%  inch  wide  at  the  ends  and  I  inch  wide 
in  the  center,  the  angle  side  being  the  ad- 
mission edge  of  the  valve.  The  valve 
had  J-^-inch  outside  lap  and  1-32-inch  in- 
side lap,  with  a  travel  of  4^4  inches.  I 
trust  this  will  be  of  sufficient  interest  to 
Mr.  Foster  Bird  and  other  readers  to 
warrant  publication. 

Camden,  N.J.  J.   B.  Rich. 


Delays  at  Stations. 

Editors: 

In  reading  last  month's  paper  the  arti- 
cle on  time  lost  at  stations  is  just  the 
thing,  only  not  enough  of  it.  I  would 
like  to  say  a  few  words  if  you  can  give 
my  poor  efforts  space  in  "Locomotive 
Engineering."  In  stopping  at  local  sta- 
tions it  is  very  seldom  you  see  the  agent 
out  ready  to  wait  on  the  train.  He  usu- 
ally comes  out  of  the  office  as  if  shot  out 
of  a  gun  after  the  train  has  been  stand 
ing  about  two  minutes.  Then  when  he 
gets  to  the  baggage  car  he  has  to  hold 
a  conversation  with  the  baggage  maste:, 
making  the  stop  five  minutes  instead  of 
two.  If  there  is  a  large  amount  of  bae- 
gage  to  load,  the  brakeman  takes  his 
time,  as -the  longer  time  put  in  the  less 
baggage  he  will  have  to  handle.  There  is 
also   considerable   delay   in   stopping   for 


1  lain  orders  by  the  dispatcher  not  having 
orders  ready. 

In  making  six  or  seven  stops  with  a  ten- 
car  train  it  is  an  easy  matter  to  lose  fifteen 
or  twenty  minutes,  and  it  is  always  put 
on  the  motive  power  side  of  the  house. 
If  you  make  a  good  run  it  is  done  with 
the  engine.  You  will  get  very  little  as- 
sistance from  the  train  crew.  The  time 
put  in  at  stations  comes  more  to  your 
notice  when  pulling  two  different  crews 
on  the  same  run.  With  one  crew  it  is 
easy  to  make  the  time;  when  pulling  the 
other  it  is  almost  impossible  to  stay  on 
time.  If  engineers  make  it  a  point  to 
stop  at  a  certain  point  at  each  station,  pas- 
sengers will  soon  get  on  to  it  and  be  at 
that  point  to  get  on  in  place  of  being  at 
th-.  other  end  of  the  platform.  If  engi- 
neers make  easy  stops,  passengers  will  be 
close  to  the  door  ready  to  get  off,  but  after 
being  stood  on  their  heads  two  or  three 
times  they  will  stay  in  their  seats  till  the 
train  stops.  A  stop  was  made  to  answer 
a  question.  At  a  flag  station  a  lady 
flagged  a  train.  When  the  train  stopped 
the  conductor  got  off  to  help  the  lady  on. 
She  asked  him  if  John  Smith  had  sent  a 
roll  of  carpet  up  for  her.  He  said  "Go 
ahead — "  nothing  else. 

Wm.  H.  Holbrook. 
Dennison,  O. 

I     i     i 

Peculiar  Wear  of  Valves. 

Editors: 

The  sketch  of  the  wear  to  the  valve 
face,  as  shown  in  your  paper  for  May,  is 
misleading.  I  fear  I  could  not  have  made 
the  same  clear.     I  shall  therefore  be  glad 


PECULIAR  WEAR  OF  VALVE. 

if  you  will  kindly  insert  the  accompany- 
ing sketch  of  a  valve,  and  from  which  it 
will  be  seen  that  the  face  has  three  planes, 
and  not  two,  as  shown  in  your  issue  for 
May. 

John  Riekie, 

N.  W.  Ry.,  India. 

i     i     i 

An  Old  Mason  Ten-Wheeler. 

Editors: 

The  communication  of  Mr.  Foster  Bird, 
entitled  "A  Curious  Old  Ten-wheeler," 
suggests  an  old  photograph  which  I  ob- 
tained from  the  Mason  Locomotive  and 
Machine  Company.     It  illustrates  a  loco- 


motive built  by  Mr.  William  Mason  for 
the  Lehigh  Valley  Railroad  in  1870. 

A  comparison  of  the  picture  shown  in 
your  October  issue  with  the  one  to  which 
I  refer,  and  of  which  I  send  a  copy,  indi- 
cates that  they  represent  the  same  engine 
or  "mates."  The  latter  differs  from  the 
former  principally  in  showing  a  diamond 
stack  and  four  windows  on  the  side  of  the 
cab.  G.  Franklin  Starbuck. 

Walt  ham,  Mass. 

[The  photograph  which  our  correspon- 
dent sends  is  practically  the  same  as  that 
shown  on  page  749  of  last  issue,  except 
that  it  has  a  diamond  stack,  consequently, 
there  is  no  use  in  reproducing  it. — Ed.] 


"  Setting  Valves  by  Sound." 

Editors: 

I  would  like  to  ask  Mr.  Fred  E.  Rog- 
ers, of  the  above  article,  in  the  October 
issue  of  the  "Locomotive  Engineering," 
page  749,  why  his  engines  with  balanced 
valves  invariably  give  a  heavy  exhaust  at 
the  back  centers  or  just  before  the  cross- 
head  reaches  the  back  end  of  the  stroke? 
Why  exhaust  is  heavier  at  that  end  than 
the  other  or  passing  the  forward  center? 

He  also  says  shorten  the  eccentric 
blades  an  amount  that  will  depend  on  the 
conditions  found,  generally  1-16  inch. 
And  if  his  engine  would  not  act  the  re- 
verse, if  he  were  to  back  her  up;  then 
again,  if  his  valve  gear  had  worn  equally 
on  both  sides,  why  should  he  invariably 
shorten  the  blades  and  not  lengthen  them? 

I  have  practiced  the  idea  of  setting 
valves  by  ear  for  four  or  five  years,  and 
will  admit  that  Mr.  Rogers  is  plain 
enough  in  his  article  as  far  as  he  goes, 
but  he  does  not  give  his  reasons  for  mak- 
ing these  alterations  to  true  the  sound 
of  the  exhaust. 

My  experience  has  been,  and  I  have 
concluded  that  the  cause  of  the  heavy  ex- 
haust coming  from  the  front  end  of  the 
cylinders,  was  on  account  of  the  wear  of 
the  driving  boxes  and  shoes,  and  when 
the  wedges  were  set  up  it  moved  the  ec- 
centrics ahead  that  much,  bringing  the 
travel  of  the  valve  towards  the  pin 
(through  the  reversing  motion  of  the 
rocker  arm),  consequently  prolonging 
the  opening  of  the  front  port,  and  pro- 
portionately decreasing  the  time  of  open- 
ing of  the  back  port,  thereby  making  the 
distribution  of  steam  unequal  in  the  two 
ends. 

As  Mr.  Rogers  says,  shorten  the  blades 
the  amount  that  will  depend  on  the  con- 
ditions found,  he  does  not  state  whether 
to  shorten  all  four  blades  or  those  of  the 
forward  motion  only. 

He  also  states  that  the  sharp  exhaust 
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from  a  locomotive  fresh  from  Uic  shop 
cannot  be  attained,  and  gives  no  reason 
why.  And  as  to  his  idea  of  setting  a 
slipped  blade,  I  prefer  to  use  the  old  rule 
of  "setting  the  bad  eccentric  by  the  good 
one"  first;  then  we  are  in  a  safe  range  to 
work  by  ear. 

Suppose,  Mr.  Rogers,  upon  working 
steam  with  lever  in  corner,  all  exhausts 
were  equal,  and  could  not  detect  any  dif- 
ference up  to  the  third  and  fourth  notches 
(from  the  corner),  but  upon  hooking  up 
to  the  first  or  second  notch  from  the  cen- 
ter, she  became  lame,  and  if  I  understand 
you,  you  would  shorten  or  lengthen  the 
forward  motion  blade,  as  the  case  may 
be,  until  exhausts  all  sound  equal.  This 
would  be  conclusive  evidence  that  the 
trouble  is  not  in  the  forward  blade  (that 
is,  by  being  square  in  corner  and  out  near 
center),  although  the  exhausts  can  be 
made  to  all  sound  alike  by  moving  the 
forward  blade  (while  hooked  near  center), 
but  upon  dropping  the  lever  to  the  corner 
again  she  would  be  lame,  where  she  was 
square  before,  the  trouble  lies  in  the  back- 
up blade,  and  when  the  forward  blade  was 
moved  to  square  her  while  hooked  near 
the  center,  it  threw  the  valve  out  as  much 
in  the  forward  motion  as  the  back-up  was 
in  its  direction,  thereby  dividing  the  de- 
ranged motions  equally  in  each  direction 
and  by  placing  the  reverse  lever  near  the 
center  (in  either  direction)  the  exhausts 
would  sound  equal,  when  in  fact  the  valve 
motion  is  out  in  both  directions. 

I  will  leave  this  question  open  as  it  is 
and  see  how  I  fare  at  the  hands  of  others 
before  going  further. 

W.  W.  Pitts. 
Hillsboro,  Tex. 


Old  Lehigh  Valley  Mason  Engines. 

Editors: 

In  the  September  edition  of  the  "Lo- 
comotive Engineering"  I  saw  a  picture 
of  an  old  Lehigh  Valley  engine  now  out 
of  service.  The  gentleman  sending  the 
picture  also  requested  information  con- 
cerning this  engine. 

This  engine  was  one  of  a  large  number 
furnished  the  Lehigh  Valley  Company  by 
William  Mason.  The  engines  were  ten- 
wheeled,  with  the  main  rods  connected 
to  the  front  driving  wheels.  The  driving- 
wheels  were  50  inches  in  diameter.  The 
cylinders  and  tongue  part  of  the  frame 
were  built  on  an  incline,  to  make  the  cyl- 
inder line  in  line  with  center  of  front 
wheel. 

The  cylinders  were  17x24  inches;  the 
boiler  small  in  diameter  but  long  and  of 
the  wagon  top  type.  These  engines,  as 
the  boilers  wore  out,  were  rebuilt  on  the 
old  lines,  with  straight  54-inch  boilers, 
and  18  x  24  cylinders.  Lately  extended 
smoke  boxes  have  been  added 

These  engines  are  great  favorites 
among  the  employes.  They  have  given 
the  Lehigh  Company  more  service  and 
better  service  than  any  other  engines  on 


the  road.  These  engines  haul  175  to  [90 
coal  "jimmies"  from  Packerton  to  Perth 

Amboy,  and  have  started  many  trains 
that  were  stuck  with  the  large  moguls. 
They  have  an  excellent  shop  record. 

There  are  many  of  these  engines  still  in 
service,  few  of  them  still  having  the  orig- 
inal boilers.  They  form  an  interesting 
part  of  the  history  of  the  Lehigh  Valley. 
Whenever  you  talk  to  a  Valley  employe 
about  the  motive  power  on  the  road  you 
can  always  hear  a  good  word  for  the 
Mason  engines. 

John   MILLER. 

South  Boston,  /'a. 

§    §    i 

British  Suburban   Locomotive. 

Editors: 

Noticing  in  the  August  number  of 
"Locomotive  Engineering"  that  you  de- 
voted the  chart   of  "Graphic   History  of 


safety  and  that  you  consider  it  of  suffi- 
cient interest  to  illustrate,  remain, 
Perth,  Scotland.  Sam.  a.  Fori 

A  Disguised  Blow  at  the  Link. 

Editors : 

It  lias  been  remarked  by  different  ob- 
ers  who  have  given  attention  to  the 
outcome  of  the  efforts  of  various  individ- 
11. il  to  u]m  1  ■  <1<  the  link,  that  that  rather 
common  adjunct  of  a  reversing  engine 
is  a  real  good  thing  for  inventors  to  let 
alone  when  possessed  of  an  idea  of  us- 
ing something  else  in  its  place.  Judging 
from  what  one  sees,  it  seems  to  ordinary 
humanity  that  when  an  inventor  starts  out 
to  supersede  the  link  he  does  so  fully  im- 
pri  ed  with  the  belief  that  the  link  has 
no  business  to  distribute  steam  as  it 
ought  to  be  distributed,  therefore  it  does 
not  do  so;  this  without  any  very  mind- 
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the  Locomotive"  to  American  tank  en- 
gines, I  thought  that  it  might  interest 
your  readers  to  see  a  typical  British 
suburban  traffic  locomotive,  and  have  ac- 
cordingly sent  you  a  photo  of  Great 
North  of  Scotland  Railway  engine  No. 
90,  one  of  a  class  of  the  largest  and  hand- 
somest tank  engines  running  in  Britain. 
Designed  by  Mr.  Johnstone,  the  late  loco- 
motive superintendent,  their  dimensions 
are:  Driving  wheels  (diameter),  5  feet; 
cylinders,  17^x26  inches;  heating  sur- 
face, 1,207  square  feet;  pressure,  165 
pounds  per  square  inch;  capacity  of  tank, 
1,200  gallons;  water  and  engine  weigh  53 
tons  15  cwt.  (2,240  pounds  per  ton).  These 
engines  handle  the  heavy  suburban  traffic 
on  Deeside.  and  Aberdeen  to  Dyce,  over 
heavy  gradients. 

Builders,  Neilson  &  Co.,  Glasgow. 

Trusting    that    photo    reaches    you    in 


racking  investigation  of  just  what  it  really 
does  do.  A  here's-what's-going-to-do-it 
conclusion  seems  to  precede  and  conclude 
argument,  which  is  perhaps  as  good  a  way 
to  get  along  with  the  matter  as  any  other. 

Akin  to  those  who  periodically  propose 
to  throw  the  link  into  the  scrap  heap  of 
obscurity,  are  those  who  are  willing  to  re- 
tain it  for  the  good  it  has  not  done,  by 
making  some  sort  of  auxiliary  attach- 
ment to  the  valve  to  correct  the  misdoings 
of  the  link;  patch  up  its  weak  points. 
Sometimesince  allusion  was  made  in  "Lo- 
comotive Engineering"  to  a  slip  that  was 
to  go  on  the  inside  of  the  valve  to  slip 
around  till  it  broke,  and  perhaps  broke  a 
cylinder,  in  the  meantime  accomplishing 
something  that  there  was  no  pressing 
need  of  accomplishing. 

With  the  slight  objections  to  cost  of 
maintenance,  and  the  danger  of  breaking  a 
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cylinder  once  in  a  while,  the  inside  slip 
both  harmless  and  useless,  the  gist 
iif  which  was  a  good  deal  in  its  favor,  as 
such  things  go,  and  the  latter  not  very 
much  against  it. 

The  latest  device  to  circumvent  the  ac- 
tion of  the  link  is  about  as  nearly  opposed 
to  the  inside  slip,  which  ingeniously 
enough  interfered  with  the  inside  lap,  as 
may  be.  It  boldly,  when  given  a  fair 
chance,  attacks  the  outside  lap.  It  is  an 
outside  slip. 

To  arrive  at  an  understanding  of  what 
this  slip  is  like,  imagine  a  thin  rectangular 
piece  resting  on  the  valve  seat.  Through 
this  piece  is  a  rectangular  slot,  in  which 
the  valve  tits  easily  in  one  direction,  while 
in  the  other  direction — the  direction  in 
which  the  valve  travels — the  slot  is  as 
wide  as  the  face  of  the  valve  plus  the 
width  of  one  of  the  steam  ports;  and  here 
is  where  the  slip  feature  comes  in.  This 
rectangular  affair,  together  with  some 
shoes  to  prevent  the  slip — that's  my  name 
for  it — leaving  the  seat,  some  nuts,  wash- 
ers, springs.,  etc.,  are  all  that  are  likely  to 
get  rattling  around  loose  in  the  steam 
chest  and  cylinder  unless  the  slip  breaks 
some  day,  which  is  rather  likely  to  be  the 
case. 

This  is  merely  mentioned  in  order  that 
it  may  be  seen  that  there  might  have  been 
more  pieces  likely  to  get  wandering 
around  promiscuously.  The  valve  is 
nearly,  or  quite,  without  lap,  and  the  ope- 
ration is  supposed  to  be  as  follows:  When 
it  begins  to  move  in  either  direction  the 
slip  remains  stationary  if  it  behaves  itself, 
until  the  port  is  fully  open,  then  the  valve 
strikes  the  slip  a  smart  blow  and  carries  it 
— or  its  pieces — along  with  it.  If  the  valve 
overtravels  the  port  the  slip  covers  the 
latter  to  the  extent  of  that  overtravel. 
When  the  valve  moves  back  so  far  that 
the  edge  of  its  face  strikes  the  inside  face 
of  the  rectangular'  slot  in  the  slip,  cut-off 
would  occur,  were  it  not  for  the  fact  that 
the  pounding  the  surfaces  that  come  in 
contact— the  exterior  edge  of  the  valve 
and  the  interior  edge  of  the  slip— get, 
speedily  puts  them  in  condition  to  form 
what  could  be  described  as  almost  any- 
thing but  a  tight  abutment.  Partial  sup- 
pression would  be  better  than  cut-off. 

As  if  to  discount  the  action  of  the  link 
as  far  as  possible,  thereby,  of  course,  gain- 
ing important  advantages,  the  greater  the 
travel  of  the  valve,  as  will  be  apparent,  the 
shorter  the  cut-off,  so  called. 

Notwitl^t  .nding  this  latest  rather  severe 
blow  at  the  link,  this  ignoring  of  it,  as  it 
were,  misguided  people  will,  just  as  likely 
as  not,  continue  to  use  it,  valve  and  all,  to 
let  steam  into  and  out  of  the  cylinders 
of  steam  engines  pretty  much  as  it  does 
now.  And  there  will  be  those  who  will 
persistently  continue  even  to  commend  it 
for  the  few  traps  it  has  about  both  valve 
and  operating  mechanism.  This  while  the 
inventive  progressionist  deplores  the  fact 
that  the  intellectual  density  of  the  com- 
mon sort  of  fellows  who  handle  levers  and 


control  the  doing  of  repairs  object  to  sit- 
ting down  on  things  that  are  old,  jusi  be- 
cause  they  are  good. 

F.  P.  Hembnway. 
Brooklyn,  X.  )'. 

§     i     i 

Threading  Tool  for  Car  Work. 

Editors: 

To  cut  the  threads  on  pocket  staples  or 
U-bolts,  rope  staples  and  such  work  on 
an  ordinary  bolt  machine  requires  the  sta- 
ples to  be  bent  like  A  in  the  view  of  one- 
half  of  the  staple;  then  after  the  threads 
arc  cut  on  the  ends  they  have  to  be  heated 
and  put  in  straight  position  again  like  B, 
shown  in  the  same  view,  and  it  has  been 
found  that  the  threads  get  more  or  less 
injured  by  that  operation.  To  avoid  bend- 
ing, a  special  thread-cutting  tool  has  been 
made,  which  can  be  applied  to  any  bolt 
machine  and  which  we  will  describe  and 
illustrate  by  Fig.  I  and  Fig.  2.  C  is  a 
round  iron  bar  and  is  threaded  at  D.  E 
is  a  taper  shank  fitted  to  the  hole  in  the 


ciency  many  fold;  designs  of  this  charac- 
ter are  constantly  under  way,  involving 
the  best  thought  of  experts  in  this  line  of 
work. 

One  of  the  neatest  adaptations  of  a 
tool  to  the  requirements  of  injector  work 
is  that  of  a  large  Bement  &  Miles  hori- 
zontal borer  to  the  boring,  reaming  and 
tapping  processes  demanded  on  these  in- 
struments. A  quick  hand  return  move- 
ment was  applied  to  the  machine,  which 
increased  its  capacity  greatly,  in  using  the 
sectional  adjustable  taps  and  gang  ream- 
ers by  which  the  interior  of  an  injector 
is  brought  to  size  and  shape. 

All  lubricators  sent  out  are  now  fitted 
with  the  Nathan  patent  circulation  valve 
attachment,  which  was  devised  to  insure 
action  of  the  lubricator  against  the  block- 
ing of  oil  in  the  delivery  pipes,  due  to  the 
present  high  boiler  pressures.  This  de- 
vice has  a  hand  oiler  attachment,  and  is 
connected  directly  to  the  lubricator  on 
one  side,  and  to  the  delivery  pipe  on  the 
other.     The  construction  of  the  device  is 
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spindle  of  bolt  machine.  F  is  drilled,  and 
also  hole  H  H,  through  which  chips  fall 
out. 

Four  recesses  are  slotted  to  receive  the 
dies  so  they  will  project  1-32"  from  face 
of  bar.  They  will  then  act  like  a  solid  die 
when  nuts  are  screwed  up  against  collar 
X.  To  close  the  dies  threaded  ring  P  is 
turned  forward,  and  this  will  also  move 
sliding  ring  5  forward  on  inclined  ends 
of  the  dies  and  in  that  way  closing  them 
to  the  required  size  of  bolt. 

The  dies  in  this  case  will  not  relieve 
automatically,  the  machine  is  reversed  to 
its  quick  back  motion  and  thereby  bolt  is 
backed  out.  One  set  of  H-ii-7A  dies  will 
answer  very  well  for  this  kind  of  work. 
J.    A.    ElSENAKER, 

Elmira,  X.  5". 

$     6     i 

Nathan's  Lubricators  and  Injectors. 

A  busy  place  is  the  Nathan  Manufac- 
turing Company's  shops  at  this  time,  noi 
only  busy  in  preparation  for  the  trade 
that  is  now  more  than  prospective,  but 
on  the  orders  already  at  hand.  Injectors 
that  inject  and  lubricators  that  lubricate 
are  put  up  on  the  interchangeable  prin- 
ciple followed  by  the  manufacturer  that  is 
not  in  business  for  purely  hygienic  rea- 
sons. In  addition  to  so-called  special 
tools,  particular  attention  is  given  to 
designing  labor-saving  devices  for  or- 
dinary  tools,   thus   increasing   their   erfi- 


simple,  consisting  of  a  small  valve  open- 
ing near  the  receiving  side  of  the  choke 
plug,  and  held  to  place  by  a  coiled  spring. 
The  valve  is  moved  from  its  seat  by  means 
of  the  cylinder  pressure  acting  on  a 
diaphragm,  and  when  the  valve  is  un- 
seated, the  cylinder  pressure  joins  with 
that  from  the  lubricator  and  forces  the  oil 
through  choke  plugs  to  the  cylinders. 

The  valve  is  simply  an  auxiliary  to  the 
lubricator,  to  overcome  excessive  back 
pressure  in  the  delivery  pipes,  the  lubri- 
cator feeding  in  the  usual  way  until  the 
pressure  in  the  delivery  pipes  overcomes 
that  from  the  lubricator,  when  it  becomes 
operative  at  once.  The  testing  plant  is 
very  complete  in  all  details  for  the  work, 
particularly  that  for  testing  injectors,  in 
which  a  Babcock  &  Wilcox  boiler  is  kept 
under  300  pounds  pressure  for  use  at  a 
moment's  notice.  The  plant,  as  a  whole, 
is  first  class,  as  would  be  expected  of  one 
so  long  in  the  business. 

§    §     $ 

The  Carnegie  mills  have  recently  added 
Eberhardt's  automatic  gear  cutters,  74  x 
14  inches,  for  their  large  work,  also  30- 
inch  for  spur,  bevel  and  worm  gears  for 
their  smaller  work.  These  machines  are 
marvels  of  automatic  mechanism,  and 
possess  improvements  never  before  put 
upon  the  market.  They  were  supplied 
with  cutters  specially  adapted  for  auto- 
matic machines. 
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Tender  Draft  Gear-  Chesapeake  &  Ohio 
Railway. 

A  solid  and  permanent  job,  mechani- 
cally considered,  is  that  of  the  draft  gear 
applied  to  his  tenders  by  Superintendent 
of  Motive  Power  Morris,  as  shown  in  our 
engraving,  in  which  is  seen  the  Butlei 
draw-bar  attachments  applied  to  the  ten- 
der frame,  in  combination  with  a  vertical 
plane  coupler. 

The  channel  ceiitei  ■  ill  lui  in  li  a  ^ciud 
opening  for  a  substantial  foundation  on 
which  to  build,  and  it  has  been  taken  ad- 
vantage  of   by    introducing    a    cast    iron 


that  gives  promise  of  a  better  status  of 
i  hing  i  in  tendei  drafi  geai  than  ha  i  be<  n 
general  practici    in  that  detail, 

$     $    $ 

Locomotive  foremen's  Club. 

The  Locomotive  Foremen's  Club  has 
been  established  in  Chicago  for  the  pur- 
pose of  discussing  qui   tion    ol  important 

interest    to    enginehou  i     foi n,     The 

first  meeting  was  hi  Id  at  the  rooms  ol  the 
Correspondence  School  of  Locomotive 
Engineers  &  Firemen,  335  Dearborn 
Street,  Chicago. 


dbj  Mr.  W.  J.  Eddington,  on  "Testing 

by  Mr.  F.  W.  Furry 

on  "Inje  tors."    'J  he  subji  i  have 

been  o  er,  and 

of  the  kind  that  will  lo  bring 

valuable  inforn  ation  to  the  members  of 
the  club. 

The  conductor's  air-brake  valve  on  the 
equipment  of  the  Long  Island  Railroad 

il  d  which  i5 
d  by  the  same  ban:  or  the 
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frame  to  carry  the  draft  rigging,  the  frame 
filling  the  space  between  the  center  sills 
for  a  distance  of  34  inches  and  abutting 
against  the  end  sill.  At  the  rear  end  the 
casting  extends  down  so  as  to  form  a 
pocket  for  the  spring  case  and  brings 
center  of  draw-bar  to  correct  distance 
from  the  top  of  rail. 

This  affords  a  simple  method  and  an 
inexpensive  one  of  putting  the  Butler  de- 
vice on  tenders  with  a  metal  frame,  but 
it  is  not  necessarily  confined  to  that  type 
of  frame,  as  the  casting  idea  may  be 
worked  up  to  suit  any  combination  of 
conditions.     The   case   presented   is   one 


The  first  officers  of  the  club  elected  are: 
President,  F.  E.  Pyle,  Atchison,  Topeka 
&  Santa  Fe;  first  vice-president,  C.  J. 
Quinby,  Wisconsin  Central;  second  vice- 
president,  J.  M.  Thompson,  Chicago  & 
Northwestern;  third  vice-president,  A.  J. 
Cunningham,  Chi  ago  &  Western  In- 
diana; secretary  and  treasurer,  A.  C. 
Beckwith,   Illinois   Central. 

The  club  seems  to  have  started  out  with 
great  vigor  to  hold  weekly  meetings. 
At  the  second  meeting,  a  paper  on  "Sight 
Feed  Lubricators"  was  read  by  Mr.  E.  A. 
Bischoff,  of  the  Nathan  Manufacturing 
Co.     The   following   week,   a   paper   was 


air-signal  cord,  the  hanger  having  a 
double  guide,  with  the  signal  cord  in  the 
usual  place  and  the  brake  cord  about 
three  inches  above.  Mr.  Prince,  the  super- 
intendent of  motive  power,  believes  this 
arrangement  has  some  advantages  worth 
consideration,  the  most  important  of 
which  is  the  accessibility  of  the  conduc- 
tor's valve  from  any  part  of  the  car. 
Emergencies  like  a  broken  car  axle,  for 
instance,  require  prompt  action  from  the 
rear  end,  and  a  very  good  way  to  insure 
a  quick  stop  from  that  end  is  to  make  it 
possible  to  reach  the  conductor's  valve 
in  the  shortest  space  of  time. 


sO- 


LOCOMOTIVE    ENGINEERING. 


Published  monthly  by 

ANGUS    SINCLAIR   CO., 

»S6  Broadway,  New  York. 

Editorial  Department : 

ANOUS  SINCLAIR.  Chief. 

O.  H.  REYNOLDS,     ■ 

P.  M.  NELLIS.  -Associate  Editors. 

FRED    M.  COLVIN.    \ 
Illustration  Department : 

A.  L.  DONNELL,  Chief. 
Advertising:  Department : 

C.  P.  DAY,  Eastern  Representative. 

J.  M.  WAKEMAN,  Western  Representative. 

British  Representative : 

F.  MOORE,  9  South  Place,  Finsbury,  C.  E., 
London. 

SUBSCRIPTION    PRICE. 

$2  oo  per  year,  $i.oofor  six  months,  postage  paid 
to  any  part  of  the  world.  Single  copies.  20  cents. 
Remit  by  Express  Money  Order.  Draft,  Post  Office 
Order  or  Registered  Letter. 

The  editors  reserve  tlie  right  to  use  or  discard 
matter  for  the  reading  columns  entirety  on  its 
merits.     The  reading  columns  will  not  be  sold. 

Correspondents  must  give  their  names  and  ad- 
dresses for  publication. 

Mailing  address  can  be  changed  as  often  as  neces- 
sary— alwavs  give  old  and  new  address,  and  if  you 
subscribed  in  a  club  state  wlio  got  it  up. 

Please  give  prompt  notice  wlwn  your  paper  fails 
to  reach  you  property. 

Entered  at  Post  Office.  New  York,  as  Second- 

l  la  s  mail  matter. 

For  Sale  by  Newsdealers  Everywhere. 

NO   BACK   NUMBERS  BEYOND  THE  CURRENT  YEAR. 

January  Issue, 30,000 

February  Issue, 25,000 

March  Issue, 22,000 

April  Issue, 20,000 

May  Issue, 20,000 

June  Issue, 25,000 

fuly'Issue,        .  20,000 

August  Issue 20,000 

September  Issue 20,000 

October  Issue 22^500 

November  Issue 22,500 


May    Help    steam    Railways    to    Win 
Back  Suburban  Business. 

Yesterday,  while  the  writer  was  enjoy- 
ing a  quiet  wheel  ride  amongst  the  sylvan 
scenes  of  New  Jersey,  his  reveries  were; 
interrupted  by  the  remarkably  lame  ex- 
haust from  a  laboriously  working  loco- 
motive, and  on  looking  up  he  beheld  a 
large  mogul  engine  pulling  three  passen- 
ger cars  that  were  nearly  empty.  Elec- 
tric trolley  cars  had  been  seen  several 
times  during  the  day  skimming  along 
lightly,  carrying  as  many  passengers  as 
were  in  the  steam  car  train.  We  esti- 
mated that  the  engine  and  tender  of  the 
train  weighed  210,000  pounds,  and  that 
the  cars  weighed  150,000  pounds. 

This  naturally  started  a  train  of  thought 
about  the  relative  cost  of  moving  passen- 
gers under  the  two  systems,  and  new  light 
seemed  to  shine  on  the  cause  of  electric 
cars  knocking  steam  trains  out  of  subur- 
ban service.  Then  the  reflection  came, 
why  do  not  steam  railroad  companies  try 
steam  motors  driving  light  cars?  II 
seemed  possible  to  use  the  weight  of  the 
car  for  adhesion  just  as  the  electric  com- 
panies do  and  employ  a  light  high  speed 
steam  engine  connecting  directly  with  the 
car  truck.     This  proved  to  be  a  fertile  sub- 


ject for  thought,  and  it  clung  so  tena- 
ciously that  we  spent  some  time  in  the 
evening  sketching  and  figuring  on  a 
steam  car  motor,  and  had  resolved  to 
push  the  device  upon  the  notice  of  some 
of  the  railroad  managers  who  are  rapidly 
losing  the  most  valuable  part  of  their 
suburban  traffic.  In  our  mail  next  morn- 
ing were  description  and  photographs  of 
the  composite  car  and  motor  recently 
built  by  the  Schenectady  Locomotive 
Works  for  the  New  England  Railroad, 
which  appear  in  another  part  of  this 
paper.  The  "composite"  came  so  near 
swallowing  the  ideas  we  had  been  em- 
bracing the  previous  evening  that  we  de- 
termined to  permit  the  railroad  companies 
and  locomotive  builders  to  work  out  the 
armor  needed  to  wrestle  with  the  electric 
people. 

One  cannot  examine  the  details  of  this 
"Composite"  without  marveling  why 
something  of  the  kind  had  not  been  tried 
earlier.  While  the  street  car  companies 
were  everywhere  pushing  out  into  steam 
railway  territory  and  striving  with  giant 
power  to  perfect  their  motors  and  develop 
their  cars,  the  steam  railway  companies 
have  kept  on  in  the  even  tenor  of  their 
way  hugging  antiquated  practices  and 
clinging  to  the  ancient,  heavy,  expensive 
machinery,  without  the  least  effort  to 
work  out  improvements  that  would  put 
them    in    line    with   modern   methods. 

The  increase  in  the  weight  of  Iocomo-. 
tives  and  cars,  while  wise  policy,  as  a 
rule,  has  not  always  been  carried  on 
judiciously.  A  heavy  locomotive  with 
considerable  margin  of  power  can  move  a 
heavy  train  more  economically  than  one 
which  has  to  be  pushed  near  the  limit  of 
its  capacity  to  do  the  required  work.  On 
this  account,  it  has  become  fashionable 
to  act  as  if  the  motive  power  could  never 
be  too  great  for  the  load.  When  street 
railway  companies  began  to  parallel  sub- 
urban steam  railroads,  and  when  they  pro- 
ceeded to  put  in  practice  their  policy  of 
taking  possession  of  the  principal  statute 
roads  extending  into  every  district  where 
paying  passenger  business  could  be 
worked  up,  they  acted  with  extraordinary 
sagacity  in  promoting  their  own  interests. 
The  leaders  in  this  movement  perceived 
that  frequent  service  and  attractive  cars 
would  develop  travel  and  draw  passengers 
away  from  the  steam  railroads.  They  gave 
that  kind  of  service,  and  it  proved  suc- 
cessful. The  cars  were  made  as  light  as 
possible  consistent  with  safety,  and  every 
care  was  taken  to  do  the  work  of  car  mov- 
ing with  the  least  possible  expenditure  of 
power.  Men  with  the  intelligence  and 
judgment  displayed  by  the  electric  street 
railway  managers  could  not  be  easily 
worsted  even  had  steam  railroad  man- 
agers understood  their  own  company's  in- 
terests and  defended  their  business  with 
shrewdness  equal  to  that  of  their  new 
competitors.  Instead,  however,  of  meet- 
ing novel  motive  power  appliances  with 
aggressive  changes  and  improvements  in 


the  same  line,  most  of  them  ordered 
heavier  engines  and  cars  and  widened  the 
time  between  trains.  They  succeeded  in 
saving  a  few  pounds  of  coal  per  car-mile, 
and  their  wages  account  was  lower  for  the 
thousand  passengers  carried,  but  their 
volume  of  passengers  was  smaller  than  it 
would  have  been  under  more  sensible 
management,  and  they  lost  money  by  the 
change. 

The  few  that  tried  light  trains  con- 
sidered any  kind  of  scrap  engine  good 
enough  to  haul  them.  The  delays  con- 
stantly resulting  invited  failure. 

The  New  York,  New  Haven  &  Hart- 
ford management  has  been  almost  unique 
in  fighting  the  street  railroad  companies 
with  their  own  weapons.  They  are  run- 
ning electric  cars  in  opposition  to  street 
cars  on  two  parts  of  the  system  in  New 
England,  and  this  steam  motor  car  has 
been  built  for  the  New  England  part  of 
the  New  Haven  company.  Its  use  will 
demonstrate  how  far  direct  steam  driven 
cars  can  compete  with  electric  cars  driven 
from  power  stations.  With  hour  intervals 
between  cars,  there  is  no  question  that 
the  independent  motor  will  do  the  work  at 
least  expense.  When  cars  are  run  every 
half-hour,  over  a  circuit  sixteen  miles 
long,  the  motor  is  almost  certain  to  come 
out  ahead;  but  as  the  intervals  of  time 
between  cars  are  reduced  towards  the 
shortest  practical  limit,  a  point  will  likely 
be  reached  where  the  electric  cars  have 
the  advantage.  This  steam  motor  car 
introduces  a  factor  into  suburban  train 
operating  which  can  be  employed  to  ascer- 
tain with  certainty  the  relative  economy 
of  steam  motors  and  electric  motors. 
There  has  hitherto  been  no  fairly  accurate 
means  of  making  this  comparison. 

Steam  railroad  companies  having  sub- 
urban passenger  business,  ought  to  be 
deeply  interested  in  the  performance  of 
the  steam  motor  car;  firstly,  because  it 
indicates  the  way  to  compete  with  rivals, 
and  secondly,  because  it  will  eventually 
prove  whether  or  not  it  is  well  to  change 
to  electric  operating,  and  when  the  time 
for  making  such  a  change  is  due. 

The  motor  used  to  drive  this  car  is 
wonderfully  powerful,  and  gives  the 
means  of  hauling  another  car  with  ease 
where  the  grades  are  not  heavy.  The 
"composite"  will  enable  railroad  com- 
panies to  provide  a  frequent  car  service  at 
moderate  expense,  and  will  thereby  put 
them  in  a  position  to  win  back  some  of 
the  business  the  street  railroads  have  been 
taking  away  from  them. 


Small  Steam  Ports  Give  Better  Results 
Than  Large  Ones. 

We  have  several  times  given  reasons 
for  the  belief  that  our  locomotive  design- 
ers are  falling  into  an  expensive  delusion 
in  their  efforts  to  follow  the  makers  of 
automatic  steam  engines  in  designing  the 
proportions  of  steam  ports.  Unfor- 
tunately,  we  were  not  able  formerly  to 
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cite  the  results  of  experiments  to  sup- 
port our  views  on  this  question,  but  we 
have  given  notes  on  the  relative  coal  con- 
sumption of  engines  having  comparatively 
small  ports  with  that  of  others  having 
very  large  ports.  The  facts  collected 
seemed  to  bear  satisfactory  testimony  that 
the  short-ported  locomotive  gets  all  the 
steam  into  the  cylinders  that  can  be  used, 
and  uses  a  smaller  volume  to  do  the  same 
amount  of  work. 

We  are  now  gratified  to  say  that  experi- 
ments made  by  Mr.  Robert  Quayle,  super- 
intendent of  motive  power  of  the  Chi- 
cago &  Northwestern,  on  his  experimen- 
tal plant,  and  experience  on  the  road, 
have  demonstrated  that  engines  with  ports 
16  inches  long  did  the  work  better  than 
the  same  engines  with  the  ports  20  inches 
long.  The  ports  were  reduced  only  at  the 
seat,  leaving  the  piston  clearance  practically 
the  same,  so  that  it  is  reasonable  to  sup- 
pose that  an  engine  having  the  clearance 
reduced  in  the  same  proportion  as  the 
port,  would  produce  much  better  results 
in  the  way  of  steam  economy. 

The  experiments  were  made  with  large 
eight-wheel  passenger  engines  having 
steam  ports  20  inches  long.  They  all  have 
false  seats,  so  there  was  no  difficulty  in 
substituting  ports  16  inches  long,  and 
valves  to  fit  them.  To  the  surprise  of 
the  investigators,  it  was  found  that  the 
small  valve  gave  a  little  better  mean  effec- 
tive pressure  than  the  large  one,  which 
would  probably  be  due  to  the  reduced 
spring  of  the  valve  gear.  Several  of  the 
engines  with  the  ports  reduced  to  16 
inches  are  now  running  the  heavy  express 
passenger  trains  between  Chicago  and 
Clinton,  which  frequently  consist  of 
twelve  cars,  and  they  are  doing  better 
work  than  they  did  when  the  ports  were 
20  inches  long. 

This  ought  to  be  evidence  sufficient  to 
make  the  lovers  of  large  steam  ports  pause 
and  wait  further  developments.  The  prob- 
able saving  in  coal  that  would  result  ought 
to  induce  some  enterprising  railroad  com- 
pany to  invest  in  a  new  pair  of  cylinders 
with  reduced  steam  ports  to  run  against 
an  engine  of  the  same  class  having  long 
ports.  Many  expensive  experiments  have 
been  made  on  investigations  of  much 
smaller  importance. 

The  practice  of  making  the  steam  ports 
very  large  is  bowing  the  knee  to  theories 
which  are  all  right  when  applied  to  certain 
engines,  but  probably  all  wrong  for  loco- 
motives. This  is  not  by  any  means  the 
first  time  that  locomotive  designers  have 
been  allured  into  very  expensive  prac- 
tices by  adhering  blindly  to  the  gospel 
of  the  automatic  engine  designer. 

It  is  a  highly  seasonable  time  at  present 
to  point  out  to  locomotive  designers  the 
dangers  besetting  the  road  they  are  travel- 
ing, because  at  the  last  Railway  Master 
Mechanics'  Convention  a  report  was 
adopted  which  commits  those  following 
the  recommendations  of  committees  to 
an  increase  in  the  proportions  of  steam 


ports  beyond  anything  yet  known  111      < 

motive  practice.    The  report  in  qui   tion 

' intended   that    the   ratio   of   steam 

pint  length  in  inches  to  cylinder  area  hi 
square  inches,  for  passenger  locomotivi 
should  be  preferably  about  10  per  cent. 
This  would  require  the  ports  of  the  Chi- 
cago &  Northwestern  engines  to  be  28.3 
inches    long,    which    is    palpably   absurd. 

The     goi  "1        ell     e     of     li  ,.  ntl|.,tr.  e     111'   II     pre 

vents  them  from  being  carried  away  into 
excesses  of  this  character,  but  they  arc 
liable  to  be  influenced  to  some  extent  by 
the  recommendations  of  men  who  have, 
presumably,  given  the  subject  careful  con- 
sideration and  exhaustive  investigation. 
We  have  no  doubt  but  the  compilers  of 
the  report  referred  to  were  conscientious 
.iiid  painstaking  in  the  work  they  did;  but 
they  worked  on  a  false  basis;  they  con- 
cluded that  they  must  be  safe  in  recom- 
mending for  locomotives  the  proportions 
of  ordinary  steam  engine  practice. 


The  Application  of   Safety  Appliances 
to  Locomotives  and  Cars. 

In  March,  1893,  an  act  was  passed  by 
the  United  States  Congress,  which  was 
called:  "An  act  to  promote  the  safety  of 
employes  upon  railroads  by  compelling 
common  carriers  engaged  in  interstate 
commerce  to  equip  their  cars  with  auto- 
matic couplers  and  continuous  brakes, 
and  their  locomotives  with  driving-wheel 
brakes,  and  for  other  purposes."  The  act 
was  a  very  short  one,  being  only  about 
800  words  long,  but  it  was  one  of  the  most 
important  edicts  ever  put  upon  the  na- 
tion's statute-roll.  It  required  that  on 
or  before  July  1st,  1894.  all  cars  used  in 
interstate  commerce  should  be  built  with 
uniform  hight  of  draw  bars.  Another  pro- 
vision called  for  secure  grab  irons  or 
hand-holds  to  be  placed  at  the  sides  and 
end  of  cars  by  July  1st,  1895.  It  required 
that  by  January  1st,  1898,  all  locomo- 
tives moving  interstate  traffic  should  be 
equipped  with  power  driving  wheel  brake 
and  appliances  for  operating  the  train 
brake  system,  and  that  a  sufficient  num- 
ber of  cars  equipped  with  power  brakes 
should  be  in  every  train  to  enable  the  en- 
gineer on  the  locomotive  to  control  the 
train  without  the  aid  of  brakemen.  On 
the  same  date,  all  cars  employed  in  inter- 
state traffic  are  required  to  be  equipped 
with  automatic  car  couplers.  Severe  pains 
and  penalties  are  provided  for  those  who 
fail  to  comply  with  this  law. 

When  the  law  was  passed,  a  great  many 
railroad  companies  did  not  seem  to  take 
the  matter  seriously,  for  they  paid  no  at- 
tention to  it  whatever,  and  appeared  to 
think  that  it  would  be  repealed  before  the 
time  for  enforcement  came  round.  Others, 
under  wiser  management,  proceeded  to 
prepare  for  the  day  when  the  law  would 
come  in  force.  The  first  effect  of  delay- 
ing the  changes  called  for  was  seen  as 
the  time  for  having  the  couplers  of  uni- 
form hight  was  drawing  near.    Some  rail- 


road  ■  ompanii  appi  ared  nol  to  1 
that  uch  a  law  had  passed  until  within  a 
■if  its  taking  effect,  when 
they  had  t"  proceed  to  work  night  and 
1  car  equipment  in  shape 
to  meet  the  legal  requirements.  The 
same  state  of  affairs  was  revealed  when 
the  time  for  applying  grab  irons  drew 
neat  I  hi  Bome  roads  the  greater  part  of 
the  work  had  to  be  done  by  working  day 
and  night  during  the  last  month  of  grace. 
On  the  first  of  next  year,  automatic 
brakes  and  car  couplers  must  come  into 
general  use.  Some  railroad  companies 
will  be  in  a  position  to  comply  with  the 
law  by  the  day  it  takes  effect,  but  others 
will  be  at  the  mercy  of  the  Interstate 
Commerce  Commission.  Some  time  ago, 
under  the  lead  of  President  Smith,  of  the 
Louisville  &  Nashville,  a  number  of  roads 
started  a  movement  to  put  pressure  upon 
Congress  to  delay  the  enforcement  of  the 
law  in  regard  to  the  enforced  use  of  auto- 
matic brakes  and  couplers.  They  hoped 
to  obtain  a  general  permission  that  would 
apply  to  all  railroad  companies,  but  it 
turned  out  that  the  railroads  which  had 
been  equipping  their  cars  and  locomotives 
with  brakes  did  not  favor  putting  off  the 
day  of  the  change,  and  so  the  question 
was  referred  to  the  Interstate  Commerce 
Commission.  That  board  has  power  to 
delay  the  day  of  making  the  law  compul- 
sory; but  the  members  will  only  grant 
permission  on  investigation  of  individual 
cases.  If  a  railroad  company  has  been 
so  situated  that  it  was  practically  impos- 
sible for  it  to  comply  with  the  law,  it  is 
likely  to  be  granted  longer  time;  but  rail- 
road companies  which  have  been  paying 
regular  dividends  are  likely  to  find  them- 
selves in  a  bad  position  on  the  first  day 
of  next  year.  Some  of  the  roads  that  are 
not  in  a  position  to  comply  with  the  law 
have  been  paying  good  dividends  during 
the  depression  of  business,  and  little 
mercy  is  likely  to  be  shown  to  them.  We 
expect  there  will  be  a  rush  to  get  on 
brakes  and  automatic  couplers  towards 
the  end  of  the  year,  similar  to  what  took 
place  when  the  time  for  the  application 
of  grab  irons  was  due. 

§     i     i 

Tonnage  Rating  for  Locomotives. 

Circulars  have  been  received  by  this 
time,  by  the  members  of  the  American 
Railway  Master  Mechanics'  Association, 
inviting  their  assistance  in  the  solution  of 
one  of  the  most  important  questions  ever 
embodied  in  a  report  to  that  body, 
namely.  Tonnage  Rating  for  Locomo- 
tives. This  is  a  matter  that  has  been 
slowly  coming  to  the  front  for  the  past 
four  or  five  years,  and  has  received  some 
attention  in  a  few  instances,  in  which  it 
was  demonstrated  that  motive  power  fell 
short  of  its  mission  as  a  paying  factor  in 
the  transportation  of  freight,  unless 
loaded  to  a  point  only  limited  by  its 
ability  to  make  schedule  time. 

Those  that  have  given  the  subject  atten- 
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tion  have  accumulated  a  fund  of  informa- 
tion of  the  highest  character  of  useful- 
ness, though  perhaps  applicable  to  in- 
dividual cases  only,  and  obtained  under 
conditions  rare  enough  to  not  be  called 
general,  yet  such  data  will  be  just  as  wel- 
come to  the  committee  having  this  thing 
in  hand,  as  the  most  elaborate  compila- 
tion of  results  covering  a  long  continued 
series  of  experiments  or  calculations. 

It  is  hoped  the  committee  will  have  the 
encouragement  it  has  a  right  to  expect, 
and  receive  early  and  complete  answers 
to  all  the  questions  bearing  on  the  sub- 
ject of  tonnage  rating,  sent  out  by  the 
chairman,  G.  R.  Henderson.  Common 
courtesy  ought  to  insure  the  co-operation 
asked  for,  but  professional  courtesy  and 
a  pride  in  the  reputation  of  the  Associa- 
tion's work  should  outweigh  all  other 
considerations  and  bring  out  such  a  flood 
of  suggestions  as  will  enable  the  chair- 
man of  the  committee  to  fully  equal  the 
record  established  by  his  previous  good 
work  in  the  Association. 


Want  of  Punctuality. 

Punctuality  is  a  virtue  that  is  thorough- 
ly appreciated  in  all  lines  of  business,  but 
it  is  peculiarly  so  among  railroad  men, 
especially  in  those  connected  with  train 
service.  A  man  who  permits  himself  to 
tall  into  habits  of  arriving  late  makes  him- 
self a  nuisance;  and  however  capable  he 
may  be  in  doing  his  work,  the  habit  of 
appearing  late  will  exert  a  strong  influ- 
ence against  his  advancement. 

There  are  some  men  who  never  can  get 
to  their  work  in  time,  no  matter  what 
hour  they  may  be  called.  We  have  known 
shopmen  who  were  habitually  late,  and 
when  short  hours  were  inaugurated  they 
were  just  as  tardy  in  getting  around  at  8 
as  they  were  at  7  o'clock.  A  shop  man  is 
the  worst  sufferer  himself  from  this  habit, 
but  in  the  case  of  a  trainman  his  weakness 
is  a  source  of  constant  annoyance  to  the 
officer  responsible  for  getting  engine  or 
train  out  on  time. 

An  engineer  who  is  habitually  late  does 
injustice  to  himself,  to  his  engine  and  to 
the  company  employing  him.  We  all 
know  of  men  who  seldom  reach  their  en- 
gine until  it  is  time  to  back  on  to  the 
train,  and  they  are  still  dropping  oil  upon 
the  most  important  bearings  when  the 
signal  is  given  to  start.  It  is  no  wonder 
that  this  kind  of  man  meets  with  no  end 
of  trouble  from  hot  bearings  and  from 
breakages  due  to  want  of  proper  inspec- 
tion. The  fireman  who  arrives  close  on 
starting  time  is  a  burden  to  the  engineer, 
and  begins  the  run  with  irritation  that 
generally  lasts  the  whole  trip  and  with  a 
fire  that  insures  the  losing  of  time  for  the 
first  ten  miles. 

A  peculiarity  about  this  want  of  punc- 
tuality is  that  it  is  not  always  the  lazy  man 
who  is  most  afflicted  with  the  habit.  It 
seems  to  be  due  mostly  to  careless  want 
of  foresight.     The  habit  does  not  deserve 


to  be  treated  lightly,  for  that  treatment 
generally  cultivates  the  malady.  The  fore- 
man of  a  large  engine  house,  talking  on 
this  subject,  said:  "When  I  took  charge 
I  found  that  the  rule  concerning  the  time 
the  engineers  should  reach  their  engines 
was  practically  a  dead  letter,  and  I  was 
constantly  harassed  to  get  the  engines 
out  on  time.  After  getting  reproved  twice 
for  engines  delaying  trains,  I  told  the 
men  that  they  must  come  round  on  time 
or  lose  the  trip.  During  the  first  week 
several  engineers  and  firemen  found  oth- 
ers in  their  places  when  they  reached 
their  engines.  That  stopped  the  annoy- 
ance, and  the  men  as  a  whole  are  highly 
satisfied  with  the  change." 

There  have  been  kings  nicknamed  the 
Unready,  but  they  were  of  little  use  in 
the  world.  The  most  celebrated  unpunc- 
tual  man  was  Charles  Lamb,  the  noted 
wit  and  writer.  He  was  employed  in  a 
government  office,  and  in  the  old  days 
before  civil  service  rules  were  dreamed 
of  it  took  long  and  persistent  delinquency 
to  incur  displeasure  from  unpunctual 
habits.  But  Charles  was  so  regularly  late 
that  his  chief  was  moved  to  remonstrate. 
"You  are  never  at  your  desk  on  time.  Mr. 
Lamb,"  said  the  chief.  "I  don't  know 
what  to  do  with  you,  for  your  want  of 
punctuality  is  having  a  bad  effect  upon 
the  whole  office."  "I  am  so-so-sorry," 
replied  Lamb,  who  was  a  great  stam- 
merer, "but  there  is  one  thing  you  must 
give  me  credit  for — I  am  always  punctual 
in  go-go-going  away  at  night." 

There  are  a  good  many  people  who  are 
like  Lamb — punctual  only  at  quitting 
time. 

$      $      6 

Lies    About    Railroad    Men    Being 
Wanted     in    China. 

We  have  received  a  copy  of  the  Wor- 
cester "Daily  Telegram,"  containing  par- 
ticulars of  an  interview  with  one  George 
W.  Horton,  recently  returned  from 
China.  In  the  course  of  this  interview, 
Mr.  Horton  says:  "Railroad  lines  will  be 
established  as  fast  as  possible  all  over 
China.  American  railroad  men  will  be 
in  great  demand  there,  and  are  now.  and 
I  think  the  men  that  know  that  business 
thoroughly  and  go  there  first  will  earn 
more  money  than  they  ever  did  before. 
Engineers  will  be  paid  at  least  $250  a 
month,  and  firemen  will  get  nearly  as 
much.  Li  Hung  Chang  thinks  there  are 
no  better  railroad  men  than  Americans, 
and  he  will  hire  all  he  ca,n  get.  He  sent 
a  representative  to  America  sometime 
ago,  and  I  understand  he  has  engaged  a 
number  of  engineers  and  firemen,  but 
many  more  will  be  needed." 

We  know  that  the  publication  of  this 
statement  will  bring  us  a  great  many  let- 
ters from  engineers  and  firemen  asking 
for  the  address  of  the  parties  who  are  en- 
gaging railroad  men  to  go  to  China.  We 
have  gone  all  over  this  several  times  be- 
fore, and  we  want  to  say  that  we  do  not 
believe  there  is  a  word  of  truth  in  what  it 


is  reported  Mr.  Horton  says.  On  ac- 
count of  a  similar  story  published  in  a 
New  England  paper  months  ago,  we  were 
flooded  with  letters,  and  made  inquiries 
at  the  Chinese  Consulate  and  received 
information  that  there  was  not  a  word  of 
truth  in  the  report. 

We  have  made  similar  inquiries  again 
among  the  Chinese  officials  and  can  as- 
sure our  readers  that  there  is  no  demand 
in  China  at  present  for  railroad  men. 

I     i     i 

Difficulties    in    the    Way    of    Keeping 
Time. 

At  a  recent  meeting  of  railroad  officials 
one  speaker  remarked:  "Our  trains  are 
controlled  by  train  dispatchers  and  a  sin- 
gle track,  and  I  should  like  to  know  how 
much  time  is  lost  waiting  for  orders." 
Another,  taking  up  the  question,  said: 
"I  had  occasion  to  look  up  a  matter  of 
that  kind  through  a  complaint  that  the 
engine  on  certain  runs  was  not  making 
time,  and  I  had  the  train  checked  several 
days  in  succession,  and  found  that  there 
was  about  fifty  minutes  lost  at  stations." 

There  has  been  for  the  last  few  years 
an  inclination  displayed  by  competing 
lines  to  offer  high  train  speed  as  an  in- 
ducement for  the  patronage  of  travelers. 
This  has  been  pushed  to  such  excess  that 
the  railroads  are  physically  unable  to 
make  the  time  advertised,  while  the  loco- 
motives are  pulling  a  paying  load.  Yet 
the  parties  soliciting  business  insist  that 
the  schedule  of  fast  speed  shall  be  re- 
tained, and  they  figure  very  conclusively 
in  the  seclusion  of  their  inner  office  that 
no  difficulty  ought  to  be  experienced  in 
making  the  speed  offered  to  passengers. 
Then  the  responsibility  of  taking  the 
trains  through  on  time  is  thrown  upon 
the  operating  department.  On  some  rail- 
roads the  details  of  train  running  are  so 
closely  observed  and  recorded  that  the 
failure  to  make  the  required  time  is  im- 
mediately identified  and  those  at  fault  are 
called  upon  for  explanations,  but  on  the 
majority  of  roads  the  records  are  so  im- 
perfectly kept  that  a  failure  to  make  the 
running  time  is  at  once  put  upon  the  lo- 
comotive and  thence  the  blame  is  trans- 
ferred to  the  head  of  the  mechanical  de- 
partment. We  have  known  of  several 
heads  of  the  mechanical  department  of 
railroads  who  fell  into  disrepute  with  the 
management  because  important  trains 
were  habitually  late,  and  the  hard  feelings 
aroused  resulted  in  the  despicable  notice, 
"Your  resignation  will  be  willingly  ac- 
cepted." 

An  immense  amount  of  injustice  has 
been  done  in  this  way.  In  the  first  place, 
the  tendency  is  to  expect  too  much  from 
the  motive  power,  and  there  is  not  suffi- 
cient discrimination  concerning  condi- 
tions that  prevent  the  locomotives  of  one 
road  from  performing  the  work  done  by 
the  engines  on  another  road.  A  railroad 
manager  in  Illinois  finds  out  the  weight 
of  trains  pulled  by  locomotives  on  a  lead- 
ing Eastern  railroad  and  notes  the  speed 
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between  terminals.  Then  he  calls  upon 
the  head  of  his  mechanical  department  to 
do  likewise  and  brooks  no  excuse  for  fail- 
ure to  give  as  good  a  performance.  The 
conditions  of  superior  coal,  engines  kept 
in  first-class  condition  and  .1  ij  tematic 
watch  to  prevent  delays  on  the  road  and 
at  stations  are  ignored.  These  conditions 
materially  favor  the  Eastern  road,  espe- 
cially the  stringent  care  exercised  to 
the  engineer  a  free  line  between  stopping 
points  and  the  vigilance  in  making  agents, 
expressmen  and  baggagemen  do  their 
work  so  expeditiously  that  no  unneces- 
sary time  is  lost  at  stations. 

Every  railroad  ought  to  be  provided 
with  automatic  speed  recorders,  and  these 
ought  to  be  applied  to  every  train  that 
fails  to  make  the  running  time  regularly. 
We  hear  a  great  deal  about  particularly 
high  speed  made  by  trains  under  favora- 
ble circumstances,  but  we  believe  that  the 
most  reckless  train  running  performed 
on  railroads  is  done  where  unnecessary 
delays  at  stations  urge  the  engineer  to  do 
everything  in  his  power  to  reach  the  ter- 
minal station  on  time.  Chances  are  taken 
under  these  circumstances  with  inferior 
track  and  crowded  stations  that  often  re- 
sult in  disaster,  although  the  real  causes 
of  the  accidents  are  not  identified.  The 
small  outlay  needed  to  maintain  auto- 
matic speed  recorders  on  the  engines  of 
fast  trains  would  be  a  good  investment. 


BOOK   NOTICES. 

"Railway    Engineering.    Mechanical    and 
Electrical."     By  J.  W.   Holdarc,  M.  E. 
Published  by  Spon  &  Chamberlain,   12 
Cortlandt  street.  New  York.    Price  $6. 
This  book  of  560  pages  is  decidedly  di- 
verse in  character  and   deals  with  about 
everything  that   refers  to   railroading   in 
any  way,   such  as  surveying,  tree   felling 
and  sawing,   and  other  similar  branches, 
from  an   English  standpoint.     The  Atlas 
Works    locomotive    department    is    thor- 
oughly described  and  illustrated,  and  their 
methods  of  building  will  probably  interest 
builders  on  this  side  of  the  water. 

Traction  engines  and  electrical  trans- 
portation is  also  shown  while  one  chap- 
ter is  devoted  to  rolling  stock,  a  portion 
of  this  being  devoted  to  American  prac- 
tice. It  deals  almost  entirely  with  the 
construction  instead  of  the  operating  de- 
partment. 

"American  and  Other  Machinery 
Abroad,"  by  Fred  J.  Miller,  editor 
"American  Machinist."  Published  by 
the  "American  Machinist,"  New  York. 
Price  50  cents. 

The  letters  on  the  above  subject  which 
Mr.  Miller  contributed  to  the  "American 
Machinist"  during  his  trip  abroad,  are, 
without  exception,  the  most  interesting 
and  most  valuable  which  have  ever  ap- 
peared on  this  subject.  They  have  been 
reproduced  by  foreign  technical  papers 
and  spoken   of  in  the  highest  terms  by 


them,  even  though  the  letters  occasion 
ally     criti'  ized     theii      mi  rather 

severely. 

They  are  an  accurate  record  of  the  con- 
dition  1  1  ting  to  day,  whii  h  hav<  to  be 
met  by  Amerii  an  m 

ing  tools  abroad.     Be  ides  this,  they  are 
very   inti  n    ting     to    thi     mi  1  h;  nic   who 
in  be  thoroughly  up  to  date. 

"Standai  d    Electi  ii  a!    1  Hi  tii  mary,"  by  T. 

O'Conor  Sloan,   A.    M.      Publishi 

Norman  W,  Henley  &  Co.,  New  York. 

Price  $3. 

This   is  a   revision   and   -  ent  0 

the  first  edition,  which  met  with  a 
sale  and  well  merited  approval.  The  title 
is  a  trifle  misleading,  because  it  is  not 
merely  a  dictionary,  but  a  condensed  en- 
cyclopedia or  book  of  reference,  with  the 
terms  and  subjects  well  arranged  for  find- 
ing any  desired  information.  It  is  fully 
illustrated,  well  printed  and  bound,  has 
682  pages,  ,3'i  by  7  inches,  and  can  be 
highly  recommended  to  those  who  wish 
to  become  familiar  with  electrical  terms 
and  apparatus.  It  is  an  authority  on  the 
subject,  as  Professor  Sloan  is  a  well- 
known  author. 

"Slide  Valves,"  by  C.  \V.  MacCord,  Jr., 
M.  E.  Published  by  John  Wiley  & 
Sons,  New  York.  Price  $2. 
The  subject  of  slide  valves  is  always  in- 
teresting to  engineers  and  mechanics  gen- 
erally, and  the  author  makes  clear  many 
points  which  often  puzzle  a  student.  The 
subject  of  valve  design  is  made  as  plain 
as  possible  with  the  Zeuner  diagram,  but 
we  consider  the  Bilgram,  the  Sweet,  or  the 
diagram  given  in  Part  VII  of  Professor 
Meyer's  "Easy  Lessons  in  Mechanical 
Drawing  and  Machine  Design"  much 
more  easily  understood  than  the  Zeuner 
diagram.  The  book  covers  about  the 
same  ground  as  the  one  by  Mr.  Halsey 
on  the  same  subject,  with  the  exception 
that  Mr.  MacCord  adds  a  chapter  on  the 
Principles  of  Shaft  Governors.  There  are 
168  pages.  sH  by  9  inches,  and  101  illus- 
trations. 


Our  book  department  has  just  com- 
pleted a  careful  revision  of  the  book  list 
which  will  be  found  among  our  advertis- 
ing pages.  The  books  mentioned  in  that 
list  are  the  best  of  their  kind,  and  are 
those  most  in  demand  by  railroad  men 
and  mechanics.  We  handle  a  great  many 
more  books  than  we  can  find  room  to 
mention.  In  fact,  we  are  prepared  to  take 
subscription  for  any  book,  journal  or 
magazine  published.  When  we  began  the 
publication  of  "Locomotive  Engineering" 
we  announced  that  we  would  have  nothing 
to  do  with  the  sale  of  books,  and  made 
several  sacrifices  on  that  idea;  but  our 
readers  were  so  persistent  in  ordering 
books  and  papers  through  this  office  that 
we  were  forced  into  the  business,  and  now 
we  are  doing  our  best  to  make  the  book 
department  a  success. 


The  Molman  Again. 
The   Holman  engine  has  again  a 

world,  according  to  the  news- 
.  by  making  a  mile  in  30 
120  miles  per  hour.     A  Philadclphi; 

ndi  hi.  v. ho  l   with  the 

of  the  case,  wi  1   mile 

that  tin    Ho  ding  truck  made  in 

to  Cape  May  was  a  mile  in  48  see- 
in  30  seconds  were  made 
on  the  return  trip  when  no  our  was  tim- 
ing it.  It  has  always  been  easier  to  make 
nine  under  these  conditions  than 
wh(  11  the  miles  arc  measured  and  a  watch 
used  to  tell  the  time,  instead  of  guessing 
at  it."  There  is  quite  a  little  sermon  in 
these  few  words. 


We  have  received  the  "Universal  Di- 
rectory of  Railway  Officials"  for  1897. 
This  work  is  compiled  by  S.  Richardson 
Blundstone,  editor  of  the  "Railway  Engi- 
neer" of  London,  who  is  to  be  compli- 
mented on  the  completeness  of  the  work 
The  book  gives  a  list  of  all  the  railways 
of  the  world,  together  with  the  principal 
officials  of  the  same,  and  is  almost  indis- 
pensable to  those  connected  with  or  de- 
siring intercourse  with  railways.  Pub- 
lished by  the  Directory  Publishing  Com- 
pany, Ltd.,  London,  England.  Price  10 
shillings. 


There  is  some  reason  for  believing  that 
acetylene  gas  will  be  extensively  used  as  a 
power  producer  for  industrial  purposes. 
Seve-al  street  omnibuses  in  Paris  are  run 
by  acetylene  gas,  and  they  work  very 
satisfactorily.  A  strong  recommendation 
of  acetylene  gas  for  moving  vehicles  is 
that  the  material  and  apparatus  to  be  car- 
ried are  very  light.  The  generators  used 
in  the  Paris  vehicles  are  only  about  one- 
tenth  the  weight  of  electric  accumulators 
required  to  produce  the  same  amount  of 
power. 


"American  Trade"  is  the  name  of  a 
new  monthly  journal  started  by  the  Na- 
tional Association  of  Manufacturers  of 
the  United  States,  for  the  purpose  of 
pushing  foreign  trade.  We  have  received 
the  first  number,  which  came  out  in  Oc- 
tober, and  from  a  careful  examination  of 
its  four  pages,  we  are  inclined  to  think 
that  it  would  be  a  very  useful  publication 
for  those  who  are  looking  for  foreign 
trade. 

i     i     -;- 

We  have  received  a  copy  oi  the  "Rail- 
way Magazine,"  published  at  Temple 
Chambers.  Temple  avenue.  London, 
which  is  a  new  candidate  for  popular 
favor.  It  is  an  elaborately  illustrated 
magazine,  and  contains  a  variety  of  very 
interesting  articles.  It  is  sold  for  the 
modest  price  of  sixpence  a  month,  which 
is  a  little  less  than  $1.50  a  year. 
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PERSONAL. 

Mr.  John  M.  Egan,  vice-president  of  the 
Central  Railroad  of  Georgia,  has  been 
elected  president  of  that  road. 

Mr.  E.  M.  Humestone,  master  mechanic 
and  assistant  superintendent  of  the  Phila- 
delphia. Reading  &  New  England,  has  re- 
signed on  account  of  ill  health. 

Mr.  A.  Dallas,  general  foreman  of  the 
Chicago,  Rock  Island  &  Pacific,  at  Her- 
ington,  Kan.,  has  been  transferred  to 
Goodland,  Kan.,  to  succeed  Mr.  A.  Mc- 
Cormick,  resigned. 

Mr.  W.  C.  Buly,  foreman  of  the  Wa- 
bash shops  at  Delray,  Mich.,  has  been  ap- 
pointed master  mechanic  at  Decatur,  111. 
Mr.  Herman  K.  Mudd  succeeds  him  as 
foreman  at  Delray,  Mich. 

Mr.  Clarke  Haire,  assistant  superin- 
tendent of  the  Saginaw  &  Mackinac  di- 
visions of  the  Michigan  Central  at  Bay 
City,  Mich.,  has  been  transferred  to  the 
Toledo  division  at  Toledo,  O. 

\t  a  recent  meeting  of  the  board  of 
directors  of  the  Pittsburg  &  Lake  Erie, 
Mr.  S.  R.  Callaway,  president  of  the 
Lake  Shore  &  Michigan  Southern,  was 
chosen  president  of  that  road. 

Mr.  E.  Ford,  general  superintendent 
of  the  Buffalo,  St.  Mary's  &  Southwest- 
ern, has  resigned,  and  Mr.  B.  E.  Wellen- 
dorf  has  been  appointed  to  the  position. 
Headquarters  at  St.  Mary's,  Pa. 

Any  railroad  company  needing  a  good, 
clear-headed,  first-class  mechanic  for 
master  mechanic  or  general  foreman  can 
be  put  in  communication  with  such  a  man 
by  dropping  a  line  to  the  editor  of  this 
paper. 

Mr.  J.  J.  McGrath  has  been  appointed 
general  foreman  of  the  Monterey  &  Mex- 
ican Gulf  Railway  at  Monterey,  vice  Mr. 
Henry  Kistner,  resigned,  to  accept  posi- 
tion on  the  Missouri,  Kansas  &  Texas 
Railway. 

Mr.  F.  E.  House,  chief  engineer  of  the 
Pittsburg,  Bessemer  &  Lake  Erie,  has 
been  promoted  to  be  general  superin- 
dent  of  that  road,  and  the  office  of  chief 
engineer  has  been  abolishd.  Headquar- 
ters at  Pittsburg,  Pa. 

Mr.  T.  M.  Feeley,  master  mechanic 
of  the  Anniston  division  of  the  Southern 
Railway  at  Selma,  Ala.,  has  been  trans- 
ferred to  the  Birmingham  division,  suc- 
ceeding Mr.  W.  A.  Stone,  resigned. 
Headquarters  at  Birmingham,  Ala. 

Mr.  Albert  S.  Ingalls  has  been  appointed 
assistant  superintendent  of  the  Cleveland 
and  Indianapolis  divisions  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis,  with 
headquarters  at  Cleveland,  O.  He  is  a 
son  of  President   Ingalls  of  that  road. 

Mr.  Chas.  M.  Hays,  formerly  general 
manager  of  the  Wabash,  now  president  of 
the  Grand  Trunk  of  Canada,  has  been 
elected  president  of  the  Chicago  &  Grand 
Trunk,  and  of  every  road  in  Michigan  go- 
ing to  make  up  the  Grand  Trunk  system. 


Mr.  Harry  D.  Galbraith,  of  Ossawa- 
tomie,  Kan.,  has  been  appointed  master 
in"  hanic  of  the  Cotton  Belt  Railroad 
at  Texarkana,  succeeding  Mr.  W.  C. 
Mitchell,  who  has  been  appointed  general 
manager  of  the  Lima  Locomotive  Works, 
Lima,  O. 

Mr.  \V.  G.  Purdy,  second  viee-presi- 
di  in  of  the  Chicago,  Rock  Island  &  Pa- 
cific, has  been  chosen  to  succeed  the 
late  Benjamin  Brewster,  as  first  vice- 
president,  and  Mr.  W.  H.  Truesdale, 
third  vice-president,  has  been  chosen  vice- 
president. 

Mr.  J.  T.  Robinson,  foreman  of  locomo- 
tive repairs  of  the  Southern  Railway  at 
Macon,  Ga.,  has  been  promoted  to  the 
position  of  master  mechanic  of  the  Annis- 
ton division  of  that  road,  vice  Mr.  T.  M. 
Feeley,  transferred.  Headquarters  at 
Selma,  Ala. 

Mr.  W.  M.  Hobbs,  division  superinten- 
dent of  the  Chicago,  Rock  Island  &  Pa- 
cific, at  Horton,  Kan.,  has  been  promoted 
to  the  position  of  superintendent  of  the 
Iowa  division  of  that  system,  succeeding 
Mr.  Harry  Fox,  resigned.  Headquarters 
at  Des  Moines,  la. 

Mr.  J.  B.  Gannon  has  been  appointed 
master  mechanic  of  the  Southern  Rail- 
way, vice  Mr.  V.  B.  Lang,  resigned. 
Headquarters  at  Louisville,  Ky.  Mr. 
Gannon  is  an  old-time  friend  of  "Loco- 
motive Engineering,"  having  been  a 
club-raiser  at  High  Bridge,  N.  Y. 

We  had  a  pleasant  call  last  month  from 
Mr.  E.  J.  Shrader,  mechanical  engineer 
for  the  West  Australian  Freight  &  Ex- 
press Co.,  with  headquarters  at  Perth, 
West  Australia.  Mr.  Shrader  left  us 
some  photographs  of  station  scenes, 
which  we  hope  to  use  in  the  near  future. 

Mr.  L.  E.  Rhodes,  formerly  of  The  L. 
E.  Rhodes  Company,  of  Hartford,  Conn., 
prior  to  that,  for  many  years  connected 
with  the  Pratt  &  Whitney  Co.,  has  as- 
sociated himself  with  the  Davis  &  Egan 
Machine  Tool  Co.,  of  Cincinnati,  O.,  and 
will  have  charge  of  the  department  manu- 
facturing Lincoln  millers,  hand  millers, 
etc. 

Mr.  C.  H.  Quereau,  general  foreman 
of  the  mechanical  department  of  the  Bur- 
lington &  Missouri  River  Railroad,  in 
Nebraska,  at  Plattsmouth,  Neb.,  has  been 
appointed  master  mechanic  of  the  Denver 
&  Rio  Grande  Railroad,  with  headquar- 
ters at  the  Burnham  shops,  Denver,  Col. 
Mr.  Quereau  was  formerly  with  the  Chi- 
cago, Burlington  &  Quincy,  and  rose 
through  the  department  of  tests.  He  has 
contributed  some  remarkably  good  papers 
to  the  railroad  clubs. 

Mr.  E.  M.  Roberts,  the  well  known 
master  mechanic,  has  been  appointed  as- 
sistant superintendent  and  master  me- 
chanic of  the  South  Atlantic  &  Ohio 
Railroad,  vice  Mr.  C.  M.  Lielich,  assist- 
ant superintendent  and  Mr.  John  King, 
master   mechanic,   both   having   resigned 


their  positions.  We  are  glad  to  welcome 
Mr.  Roberts  back  into  railroad  ranks 
again.  His  headquarters  will  be  at  Bris- 
tol, Tenn. 

We  regret  to  announce  the  death  of 
William  Barnes  Bement,  of  Bement,  Miles 
&  Co.,  Philadelphia,  Pa.,  in  his  eightieth 
year,  due  to  the  rupture  of  a  blood  vessel 
of  the  heart,  caused  by  a  severe  coughing 
spell.  He  has  been  in  mechanical  har- 
ness since  1854  and  had  a  varied  experi- 
ence, the  present  well-known  works  be- 
ing started  in  1851.  The  success  of  the 
firm  needs  no  mention,  its  tools  are  known 
the  world  over. 

The  office  of  the  superintendent  of  car 
department  of  the  Lehigh  Valley  has 
been  moved  to  South  Bethlehem,  Pa., 
and  the  title  of  Mr.  John  S.  Lentz,  sup- 
erintendent of  car  department  has  been 
changed  to  assistant  superintendent  of 
motive  power.  He  will  have  control  of 
all  car  work  and  oar  shops,  and  will  re- 
'port  to  the  superintendent  of  motive 
power.  He  will  also  communicate  with 
each  master  mechanic  in  all  matters  re- 
lating to  the  mechanical  execution  of  car 
work. 

We  understand  that  the  South  Ken- 
sington Museum,  of  London,  which  is  in 
possession  of  a  great  many  railroad  an- 
tiquities, has  applied  to  Mr.  David  Joy 
for  the  original  drawings  of  various  loco- 
motives, which  he  designed  many  years 
ago,  and  that  he  has  agreed  to  lend  them 
to  the  museum.  Mr.  Joy,  who  is  the  in- 
ventor of  the  valve  gear  which  bears  his 
name,  designed  some  of  the  most  famous 
locomotives  used  in  Great  Britain — loco- 
motives which  leave  their  mark  upon  the 
present  engine. 

Mr.  C.  L.  Mayne  has  been  advanced 
from  the  position  of  assistant  general 
superintendent  to  that  of  general  super- 
intendent of  the  Fitchburg  Railroad,  to 
succeed  Mr.  W.  D.  Ewing,  resigned. 
For  his  years,  Mr.  Mayne  is  an  old  rail- 
road man  having  entered  train  service 
in  1872  as  train  operator  on  the  Lake 
Shore  &  Michigan  Southern.  He  went 
to  the  Fitchburg  Railroad  in  1892  as  di- 
vision superintendent.  His  energy  and 
ability  quickly  marked  him  for  a  higher 
position,  and  he  was  only  a  short  time 
there  when  he  was  made  assistant  gen- 
eral superintendent. 

The  Baltimore  "Sun"  is  authority  for 
the  statement  that  probably  the  oldest  sta- 
tion agent  in  the  country  in  point  of  ser- 
vice is  James  A.  Gary,  the  Postmaster- 
General  of  the  United  States.  He  was  ap- 
pointed agent  at  Alberton,  Howard 
County,  Md.,  on  the  Baltimore  &  Ohio 
Railroad  some  forty-four  years  ago,  and 
his  name  still  appears  on  the  payrolls  of 
the  company.  The  two  next  oldest  Bal- 
timore &  Ohio  agents  are  said  to  be  Capt. 
Charles  W.  Harvey  at  Ellicott  City,  Md., 
and  John  W.  Howser  at  Relay.  They 
have  each  been  in  the  service  thirty-four 
years.     The  Baltimore  &  Ohio  have  also, 
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in  actual  service,  a  passenger  conductor, 
Capt.  Harry  Green,  who  lias  run  trains 
between  Baltimore  and  Cumberland  foi 
forty-seven  years. 

Mr.  H.  F.  J.  Porter,  general  sale  agent 
of  the  Bethlehem  Iron  Company,  with 
headquarters  at  1433  Marquette  Building, 
Chicago.  Ill.j  has  during  the  pasl  1. 
months  hern  located  al  (he  works  in 
South  Bethlehem.  Pa.,  during  the  absence 
in  Europe  of  Mr.  R.  W.  Davenport, 
second  vice  president.  Mi.  Porter  is 
spending  a  few  days  at  his  office  in 
Chicago,  and  reports  that  there  is  a  de- 
cided improvement  in  the  steel  forging 
business  in  the  East,  and  that  there  are 
evidences  that  business  will  pick  up  rap- 
idly in  the  West.  He  will  return  to  the 
works  and  have  his  headquarters  there 
during  the  winter.  His  Western  office 
will  be  in  charge  of  his  assistant,  Mr.  Er- 
win  Nelson,  who  will  be  glad  to  answer  all 
correspondence  and  give  information  on 
matters  relating  to  steel  forgings  of  all 
descriptions. 

The  following  appointments  have  been 
made  on  the  Grand  Trunk  Railway: 
Thomas  Hardy,  road  foreman  of  engines, 
districts  I,  2,  and  3,  headquarters,  Rich- 
mond; Felix  Payette,  road  foreman  of 
engines,  districts  4,  5,  6  and  7,  headquar- 
ters, Montreal;  Wm.  Newcoimb,  road 
foreman  of  engines,  districts  15,  20,  21, 
22  and  23;  headquarters,  Stratford;  Robt. 
Rutherford,  road  foreman  of  engines,  dis- 
tricts 16,  17,  18,  19  and  24,  headquarters, 
London.  The  position  of  foreman  at 
Fort  Erie  is  abolished.  Mr.  S.  Warren 
will  have  charge  of  motive  power  matters 
at  Niagara  Falls,  in  addition  to  his  car 
department  work,  vice  Mr.  W.  F.  Brough- 
ton,  resigned;  Mr.  Bryce  Stimson  is  ap- 
pointed foreman  at  York,  vice  Mr.  J.  S. 
Broughton,  resigned;  Mr.  W.  Kennedy 
is  appointed  foreman  at  Point  Edward, 
vice  Mr.  W.  Todd,  resigned.  Mr.  W. 
Aird  is  appointed  master  mechanic,  in- 
stead of  acting  master  mechanic,  in 
charge  of  Montreal  shops. 

Mr.  Lucius  Tuttle.  president  of  the 
Boston  &  Maine,  is  exceedingly  popular 
with  Boston  people,  and  in  fact  with  all 
the  business  men  he  has  to  deal  with  in 
New  England.  His  recent  re-election  for 
the  fourth  year  as  president  moved  the 
"Boston  Transcript"  to  publish  a  very 
laudatory  article  about  him.  The  article 
concludes:  "Not  only  in  his  office  and 
elsewhere  is  it  a  pleasure  to  meet  Mr. 
Tuttle,  but  at  hearings  where  questions 
affecting  the  interests  of  his  railroad  are 
under  consideration,  he  is  a  speaker  whose 
clear,  forcible,  persuasive  statements,  and 
evident  sincerity  and  straightforwardness 
appeal  almost  irresistibly  to  all  who  listen 
to  him.  The  Boston  &  Maine  Railroad 
and  the  people  of  Massachusetts  and  of 
New  England  are  to  be  congratulated 
upon  the  continued  presence  of  a  man, 
at  once  so  able  and  so  broad  and  genial, 
as  Mr.  Tuttle  at  the  head  of  its  great  ver- 


tebral railway  system,  which  has  become 
still  more  such  since  he  tool  .  harge  of 
il.     The  confidence  which  his  four  years' 

ei  \  it  1  I11  ■  gi  nerated  in  the  mind  .,t  tip- 
people  make  him  of  more  value  tie     1 

than  le   ever  was." 

Vmong  those  who  accompanied  Lieu 
tenant  Peary  on  his  recent  trip  towards 
the  North  Pole  was  Mr.  Charles  A. 
Moore,  Jr.,  son  of  Mr.  Moore,  the  well- 
known  member  of  Manning,  Maxwell 
&  Moore,  New  York.  Young  Mr.  Moore 
made  the  trip  with  Lieutenant  Peary  not 
from  an  adventurous  idea,  but  after  he 
had  thought  it  out  very  thoroughly,  and 
expressed  a  desire  to  spend  his  vacation 
that  way,  rather  than  fooling  around 
summer  resorts,  dancing  and  having 
what  they  call  a  good  time.  He  had  a 
wonderful  experience.  Only  four  ships 
have  ever  been  further  north  than  they 
went  on  this  trip.  He  was  with  the  party 
which  was  the  first  to  visit  the  camp  of 
the  Greeley  party  since  the  rescuing  party 
found  Greeley  and  his  men  there.  He 
secured  a  number  of  very  fine  and  inter- 
esting relics  of  his  trip,  and  brought  home 
two  fine  walrus  heads.  One  of  them  was 
the  first  one  he  shot,  and  the  first  shot  he 
made  at  a  walrus  was  successful  in  bring- 
ing him  down,  and  they  are  quite  good 
sized  game,  weighing  from  a  ton  to  a 
ton  and  a  half  each.  The  scenery  he  de- 
scribes is  almost  beyond  the  power  of 
human  words  to  convey  any  adequate 
idea  of,  and  living  a  month  in  the  Land  of 
the  Midnight  Sun  is,  of  course,  interest- 
ing, particularly  to  a  young  man  who 
feels  interested  in  travel  and  fishing  and 
gunning. 

i     i     $ 

EQUIPMENT  NOTES. 

Murray.  Dougall  &  Co.  are  building 
one  car  for  the  Empire  Oil  Works. 

The  Lenoir  Car  Co.  are  building  350 
freight  cars  for  the  Southern  Railway. 

The  St.  Charles  Car  Co.  are  building 
250  freight  cars  for  the  Wabash  Railroad. 

The  Illinois  Central  Railroad  are  hav- 
ing two  passenger  cars  built  at  Pullman's. 

The  Florida  &  East  Coast  Railway  are 
having  four  passenger  cars  built  at  Pull- 
man's. 

The  Kellogg  &  Spencer  Co.  are  having 
four  freight  cars  built  by  Murray,  Dou- 
gall &  Co. 

The  Georgia  Railroad  Co.  are  having 
ten  freight  cars  built  at  the  Mt.  Vernon 
Car   Works. 

The  Southern  Railway  Co.  are  having 
500  freight  cars  constructed  by  the  Ohio 
Falls  Car  Co. 

The  Munissing  Railway  Co.  are  hav- 
ing one  passenger  car  built  by  the  Barney 
&  Smith  Car  Co. 

The  Illinois  Car  &  Equipment  Co. 
are  building  200  freight  cars  for  the  Ar- 
mour Car  Lines. 

The   Pittsburg  Locomotive   Works  are 


1 11    ten-wheel    engines    for 
Central. 

The  Wabash  Railroad  have  ordered  250 
freight   cars   from   thi  iri   Car  and 

Foundry  Company. 

I  he  Southern  Railway  '  under 

on  truction  by  the  Barney  &  Smith  Co. 
nger  cars. 

The  Mather  Stock  Car  Co.  arc  having 
ight  cars  built  by  the  Indianapolis 
Car  &  Foundry  Co. 

The  Southern  Pacific  Railway  are  hav- 
ing ten  passenger  cars  built  by  Barney  & 
Smith   Car  Company. 

The  Wells  &  French  Car  Co.  are  build- 
ing 200  freight  cars  for  the  Continental 
Freight    Express   Co. 

The  Grand  Trunk  Railway  system  are 
having  500  freight  cars  built  by  the  Michi- 
gan Peninsula  Car  Co. 

The  Chicago,  Milwaukee  &  St.  Paul 
are  having  eight  passenger  cars  built  by 
the  Barney  &  Smith  Co. 

The  Pittsburg  &  Lake  Erie  Railroad 
are  having  50  freight  cars  built  by  the 
Schoen  Pressed  Steel  Co. 

The  Michigan  Peninsular  Car  Co.  are 
building  200  freight  cars  for  the  Pitts- 
burg &  Lake  Erie  Railroad. 

The  Barney  &  Smith  Car  Co.  are  build 
ing   one  passenger   coach   for  the   Pitts- 
burg &  Lake  Erie  Railroad. 

The  Baldwin  Locomotive  Works  are 
building  four  six-wheel  connected  engines 
for  the  Rio  Grande  Western. 

The  Toledo  &  Ohio  Central  are  having 
a  large  order  of  freight  cars  built  by  the 
Michigan  Peninsular  Car  Co. 

The  Barney  &  Smith  Car  Co.  are  en- 
gaged on  the  construction  of  ten  cars  for 
the  United  States  Express  Co. 

The  Astoria  &  Columbia  River  Rail- 
road are  having  103  freight  cars  built  by 
the   Ensign   Manufacturing  Co. 

The  Pittsburg  Locomotive  Works  are 
building  twelve  consolidation  engines  for 
the  Chicago  &  Eastern  Illinois. 

The  Louisville.  Henderson  &  St.  Louis 
Railroad  are  having  fifty  freight  cars  con 
strutted  by  the  Ohio  Falls  Car  Co. 

The  Barney  &  Smith  Car  Co.  are  en- 
gaged on  24  passenger  cars  for  the  As- 
toria   &    Columbia    River    Railway. 

The  Pittsburg  Locomotive  Works  are 
building  one  six-wheel  connected  engine 
for  the  South  Atlantic  &  Ohio  Railroad. 

One  hundred  freight  cars  are  being 
built  by  the  Ohio  Falls  Car  Company  for 
the  South  Carolina  &  Georgia  Railroad. 

The  Brooks  Locomotive  Works  are 
building  twenty-five  locomotives  for  the 
Finland  State  Railway  of  Northern  Russia. 

The  Baldwin  Locomotive  Works  are 
building  two  six-wheel  connected  engines 
for  the  Fort  Worth  &  Rio  Grande  Rail- 
way. 

(Continued  on  page  Sjo.) 


834 


LOCOMOTIVE    ENGINEERING. 


Quick   Bridge  Work    on    the  Pennsyl- 
vania   Railroad. 

The  Pennsylvania  Railroad  never  does 
by  halves,  and  its  latest  engineer- 
ing feat  is  ahead  of  anything  we  ha\  i   evei 
heard   of,    reflecting    great    credit   on   its 
engim 

The  bridge  across  the  Schuylkill  R 
ju>t  above  Girard  avenue,  in  Philadel- 
phia, is  composed  of  four  stone  arches, 
two  on  each  side  of  the  river,  and  a  steel 
span  of  24J  feet  between  them  over  the 
river. 

The  original  bridge  was  built  in   1868, 
and   since   that    time    the   traffic   has   in- 


moved  bodily  in  place  as  soon  as  the  old 
one  could  be  removed. 

Sunday,  October  17th,  was  chosen  as 
the  time,  on  account  of  fewer  trains  than 
on  week  days,  and  at  2:53  P.  M.  the  last 
train,  a  Chestnut  Hill  accommodation, 
passed  over  the  bridge.  The  last  car  had 
just  passed  over  when  workmen  began 
tearing  away  the  connections  between  the 
span  and  the  pier,  and  in  four  minutes  the 
order  to  move  was  given.  Two  hoisting 
engines  with  the  necessary  ropes  and 
tackle  started  to  work,  and  in  two  minutes 
and  a  very  few  seconds  the  old  span  was 
out  and  the  new  one  in  place,  three  min- 


a  photographer  on  the  spot  and  to  obtain 
a  photograph  of  this  in  time  for  this  issue. 
The  view  shows  the  last  trains  passing 
over  the  old  bridge  and  the  new  span 
ready  to  be  moved  into  place  as  soon  as 
the  old  one  was  out.  A  good  idea  of  the 
truss  for  supporting  the  new  span  is  also 
given. 


In  spite  of  the  conclusions  of  naval  archi- 
tects, that  it  was  impossible  for  a  boat 
carrying  its  own  motive  power  to  glide 
on  the  surface  of  the  water,  a  French  en- 
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creased  to  such  an  extent,  both  in  fre- 
quency and  weight,  as  to  make  a  new- 
span  necessary.  As  this  is  one  of  the 
busiest  portions  of  the  Pennsylvania 
Railroad,  and  as  they  always  make  it  a 
point  never  to  delay  a  train  if  it  can  be 
avoided,  the  problem  of  putting  in  a  new 
bridge  was  a  serious  one. 

It  was  satisfactorily  solved  as  follows: 
False  work  was  built  on  each  side,  and  in 
front  of  both  piers  next  to  the  span,  and 
the  new  steel  span  was  put  together  be- 
side the  one  it  was  to  replace. 

The  new  span  has  nine  sections,  and 
was   entirely    put    together    so    as    to   be 


utes  more  being  used  to  adjust  the  rails 
and  connections.  In  twelve  minutes  after 
the  passage  of  the  last  train  a  special, 
carrying  the  engineers,  went  over,  and  not 
a  regular  train  was  delayed. 

The  old  and  new  spans  were  moved  to- 
gether to  save  time,  and  a  total  weight  of 
over  1,700  tons  was  handled  at  one  time, 
the  old  span  weighing  750  and  the  new 
span  970  tons. 

When  it  is  considered  that  the  span  was 
242  feet  long  by  20  feet  wide,  and  was  40 
feet  above  the  river,  an  idea  of  the  diffi- 
culties to  be  overcome  can  be  obtained. 

We  were  fortunate  in  being  able  to  have 


gineer,  Count  Lambert,  of  Versailles,  de- 
termined to  try  it  himself,  and  succeeded 
to  quite  a  remarkable  degree,  considering 
that  the  engines  were  not  adapted  to  the 
speed  necessary.  There  are  two  hulls  con- 
nected by  metal  tubes  and  four  blades, 
which  support  the  boat  when  running. 
The  boat  has  attained  a  speed  of  over  20 
miles  per  hour,  and  with  proper  engines 
it  is  confidently  expected  that  this  will  be 
materially  increased.  It  is,  of  course,  only 
intended  for  smooth  waters.  This  shows 
that  "authorities"  are  sometimes  mis- 
taken and  retard  progress  by  being  ac- 
cepted as  final. 
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Car  Department. 


Northern  Pacific    Steel    Body  Bolster. 

A  mechanical  creation  in  tlic  way  of  a 
body  bolster,  and  one  that  shows  origi- 
nality in  design,  is  presented  herewith.  In 
many  respects  this  bolster  stands  alone 
and  apart  from  the  great  grist  of  schemes 
ground  out  with  the  laudable  intention  of 
improving  on  the  old  order  of  things;  the 
majority  of  these  dreams,  as  is  well 
known  by  those  who  have  kept  in  touch 
with  the  subject,  have  been  rank  failures. 

This  bolster  is  of  soft  open  hearth 
steel,  consisting  of  only  five  parts,  namely, 
the  lower  section  which  embraces  the  cen- 
ter bearing,  the  side  bearings  and  the  lip 


CONDUCTED  BY  O.  H.  REYNOLDS. 

without    in  ^f  the  car 

body.     This   is   practically,   linn  n.re,  8J/2 

per  than  the  old  bolsters,  which 

wen  made  of  two  plates,  the  top  one  of 
whii  h  supporti  'I  th<  iil  .  thus  restricting 
the  distance  between  the  body  and  truck 
bolsters,  and  right  here  is  seen  the  reason 
why  the  shallow  bolster  is  weak — there 
is  not  room  enough  between  the  bottom 
of  the  sills  and  truck  bolster  to  get  in  a 
section  with  the  proper  resisting  moment. 
An  examination  of  the  lines  of  this 
bolster  will  make  it  plain  that  full  ad- 
vantage is  taken  of  the  opportunity  to  get 
the  strength  with  a  minimum  amount  of 


Bection  is  seen  at  the  center  for  a  distance 

of  2ij4  inches,  and  the  remainder  webbed 

with   the  result  that  there  is 

no  "lie  point  weaker  than  another;  the 

shape  of  the  section  being  made  with  the 

one    purpose     of    equalization     of     fiber 

stresses  in  view,  for  the  whole  length  of 

r,  with  a  distributed  load.     A  test 

strength  of  one  of  these  bolsters 

under  a  static  load  applied  at  the  outer 

ends,  and  therefore  much  greater  than  if 

1  inly    distributed,    was    made     in    a 

hydrostatic  machine,  with  the  result  that 

with  65,416  pounds  of  load,  the  deflection 

at  ends  was  3-16  inch,  while  the  deflection 
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at  the  ends — all  in  one  piece,  together 
with  the  upper  section,  which  is  secured 
to  the  lower  by  means  of  three  steel  pins 
through  the  jaws  at  either  end  and  at  the 
center.  The  truss  rod  bearings  are  of 
malleable  iron  and  bolted  to  the  bolster, 
which  was  in  this  case  designed  for  the 
70,000-pound  twin  hopper  coal  car. 

In  order  to  get  sufficient  depth  at  the 
center,  and  a  section  that  would  resist  the 
stresses  without  deflection,  the  pin  con- 
struction in  the  tension  member  was 
adopted.  By  its  use  the  sills  pass  through, 
the  top  of  bolster  becoming  the  floor  line, 
and  a  depth  of  18^5  inches  from  the  face 
of  the  center  bearing  to  the  top  is  obtained 


material — an  opening  that  has  presented 
itself  so  rarely  in  bolster  design  as  to  be 
worthy  of  rather  more  extended  comment 
than  it  is  likely  to  receive,  simply  because 
it  has  failed  of  recognition  so  long;  the 
sole  aim  of  the  experimenter  in  this  field 
being,  to  judge  from  results,  to  make  the 
old  bolster  go  by  means  of  filling  pieces 
between  the  upper  and  lower  plates.  How 
well  they  have  succeeded  is  best  known 
to  those  who  have  failed. 

The  difficulties  of  having  any  desired 
section  for  a  given  load  are  surmounted 
by  the  use  of  a  casting  of  steel.  How  the 
material  is  disposed  is  clearly  shown  in 
the  three  sectional  views,  in  which  a  box 


at  the  side  bearings  was  less  than  1-64 
inch,  and  with  50,300  pounds  on  the  bol- 
ster there  was  no  deflection  whatever  at 
the  side  bearings. 

To  get  these  figures,  it  was  necessary  to 
make  the  machined  fit  between  the  shoul- 
ders of  the  tension  member  and  also  of 
the  pins  which  were  turned  and  driven 
into  reamed  holes:  the  pins  being  also  of 
steel,  i's  and  i%  inches,  respectively,  at 
the  center  and  ends  of  the  tension  mem- 
ber. The  design  of  this  bolster  was 
worked  out  by  Chief  Draftsman  Posson, 
in  the  office  of  M«chanical  Engineer 
Thompson,  of  the  Northern  Pacific  Rail- 
way. 
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Vestibuled  Train  of  the  South- 
eastern Railway. 

The  South-Eastern  Railway  of 
England  has  made  a  long  stride 
in  advance  of  past  and  existing 
practice  on  foreign  railroads  by 
placing  on  its  line  the  new  vesti- 
bulcd  train  shown  in  our  engrav- 
ing. Eight  cars  comprise  the 
train,  which  is  made  up  as  partly 
shown  in  Figs.  I  and  2 — which 
takes  in  the  full  train — in  which 
a  combination  baggage  and 
smoking  car  is  at  either  end, 
with  the  first-class  cars  in  the  cen- 
ter and  the  second  and  third-class 
cars  between.  Fig.  3,  the  eleva- 
tion of  the  first-class  car,  is  so 
much  of  an  American  in  appear- 
ance, that  if  put  in  one  of  our 
trains,  it  would  not  be  easy  to  tell 
that  it  was  built  in  England,  and 
the  illusion  would  still  hold  if  we 
should  pass  into  the  car  and  see 
it  as  shown  in  the  plan,  Fig.  4,  in 
which  is  seen  the  buffet  and  smok- 
ing compartment,  the  saloon  or 
lounging  room,  the  hot  water 
heater  and  the  lavatory. 

The  finish  and  decoration  of  the 
first-class  car  is  of  the  period  of 
Louis  XV,  while  the  woodwork 
is  of  Italian  walnut,  heavily  carved 
and  with  -esthetic  gilding.  Mir- 
rors between  the  windows,  sur- 
rounded by  white  and  gold  orna- 
mentation, lend  a  satisfying  air  of 
luxury  in  perfect  keeping  with  the 
general  finish.  Basket  racks  above 
the  seats  are  not  forgotten  in  the 
effort  to  have  no  conveniences 
wanting.  The  lighting  is  provided 
by  a  dynamo  under  each  car,  oper- 
ated from  the  axle.  An  independ- 
ent hot  water  heater  is  provided 
for  each  car,  and  ventilation  is  had 
by  means  of  air  extractors  in  the 
clear  story.  The  car  being  so 
nearly  like  our  own  product,  it  is 
proper  to  assume  that  fresh-air 
fiends  will  be  in  attendance  as  with 
us,  to  torture  and  drive  mad  the 
thin-blooded  contingent,  by  keep- 
ing windows  raised.  The  seats,  it 
is  seen,  come  under  the  head  of 
parlor-car  practice,  which  has  been 
found  to  bring  discomfort  to  the 
seat  hog,  who  waxes  fat  over  here, 
because  our  coach  seats,  by  their 
arrangement,  encourage  his  self- 
ish instincts. 

While  of  about  the  same  length 
as  the  American  car,  these  cars 
are  somewhat  narrower,  the  de- 
creased width  being  made  neces- 
sary by  reason  of  narrower 
tunnels  than  ours.  In  the 
matter  of  sills  these  cars  fur- 
nish an  object  lesson  in  light 
construction,  with  their  six  longi- 
tudinal sills,  four  of  which,  the 
center      and      intermediate,      are 
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wood  and  the  outside  of  steel  angles, 
4x9x^2  inch,  all  continuous  to  the 
platform  end  sills,  thus  Forming  plat- 
Form  sills  in  themselves.  The  outside 
sills  are  closed  in  for  a  length  of  2Jl/i 
inches  from  the  ends,  to  a  width  of  7  feet 
over  all,  making  the  platform  3%  inches 
narrower  than  the  width  over  sills.  Just 
why  this  was  done  is  not  clear  from  the 
drawings;  if  from  considerations  of  statii  in 
platform  space  we  may  look  for  the  rea- 
sons, it  is  explainable;  but  if  viewed  from 
the  finish  standpoint,  the  straight  sills  and 
flush  vestibule  would  have  been  neater 
in  appearance.  The  Challender  truss  of 
J^-inch  steel  plate  runs  full  length  of  the 
car,  extending  from  the  belt  rail  to  the 
sill,  to  both  of  which  it  is  riveted,  and 
also  screwed  to  the  posts. 

Train  is  fitted  with  the  telescopic  corner 
buffers,  which  are  used  only  when  the 
cars  may  happen  to  run  in  a  train  fitted 
up  with  the  old-style  buffing  appliances. 
This  train  has  the  Gould  coupler  and 
buffer,  and  the  dotted  and  full  lines  of  the 
corner  buffers,  as  shown  in  Fig.  4,  give 
their  relative  positions  when  running  as 
buffers,  or  backed  out  of  position  to  leave 
the  vestibule  to  do  the  buffing.  Fox  steel 
truck  frames  are  used  with  42-inch  wheels. 
Two  lJ4-inch  truss  rods  having  turn- 
buckles  are  connected  in  a  peculiar  man- 
ner to  the  truss-rod  posts,  presumably  for 
letting  in  the  supply  box  at  the  center  of 
the  car. 

In  ali  essential  particulars  this  train  re- 
flects credit  on  the  management  that  can 
tear  itself  loose  from  the  traditions  so 
long  and  tenaciously  held  in  the  matter  of 
car  construction,  and  the  "Gordian  knot" 
of  conservatism  once  cut,  improvements 
in  rolling  stock  will  come  fast  enough 
The  case  under  consideration  is  evidence 
of  what  can  be  done  when  the  best  feat- 
ures of  English  and  American  practice 
are  combined,  as  in  the  Continental  Ex- 
press of  the  South-Eastern.  For  the  par- 
ticulars and  engraving  of  this  train  we  are 
indebted  to  "Engineering."  of  London. 
England.         ^  j|  ^ 

Car  Harems. 

One  of  the  questions  that  agitated  Cairo 
last  winter,  says  a  writer  in  the  "Cosmo- 
politan Magazine."  was.  How  can  the 
street  railway  company  be  compelled  to 
curtain  more  effectually  the  trolley-car 
harems?  A  large  part  of  the  city,  and  by 
no  means  the  European  section  exclusive- 
ly, is  served  by  a  rapid  transit  system.  The 
cars  do  not  differ  materially  from  the  open 
cars  employed  on  American  lines,  but 
the  rear  seat  is  reserved  for  women,  in- 
stead of  smokers,  and  its  use  is  indicated 
by  curtains  that  might  be  drawn,  but  in 
practice  are  not  drawn,  at  the  sides.  There 
is  no  curtain  in  front  to  divide  the  harem 
from  the  other  seats,  and  on  an  important 
route,  like  that,  for  example,  from  the  Ez- 
bekiyeh  through  the  Boulevard  Mehemet 
Ali  to  Old  Cairo,  the  ceaseless  chatter  of 
its  black-cloaked,  black-veiled  occupants. 


regardless  of  1 1 1 ,  ill,  robed  men  ill  front 
and  t lie  red  night  capped  hangers-on  at 
the  sides,  gives  a  hysterii  suggestion  of  a 
picnic  attended  by  masked  mourners. 

Many  of  the  solid  Moslems  of  Cairo  arc 
disquieted  by  the  publii  ity  of  the  street- 
car harems,  ami  their  feelings  are  under- 
stood, ami  to  some  extent  shared,  by 
a  few  of  the  Anglo-Egyptians  of  the  sec- 
ond and  third  generations.  The  short  line 
of  the  Constantinople  underground  rail- 
way is  more  mindful  of  Moslem  custi 
The  harem  divisions  of  its  cars  are  fully 
curtained;  but  these  divisions  are  too 
small  to  hold  the  women  who  flock  from 
the  Galata-Pera  sections  during  shopping 
hours  to  the  bazaars  of  Stamboul,  and 
there  is  usually  an  overflow  in  the  main 
part  of  the  car.  No  seats  are  provided, 
and  the  privacy  of  the  Turkish  woman, 
homeward  bound  at  sunset,  after  a  war  of 
wits  with  the  stately  diplomats  of  the 
Oriental  bargain  counters,  is  comparable 
to  that  of  the  standing  throng  in  a  rush 
trip  on  a  Brooklyn  Bridge  car. 

$     s     $ 

Truss    Rods,   Side    Bearings    and 
Bolsters. 

At  regular  recurring  periods  those  fol- 
lowing up  railroad  literature  are  treated 
to  long-winded  dissertations  on  the  im- 
provement of  rolling  stock  design.  There 
are  stock  recommendations  for  standard 
parts  duly  labeled  and  pigeonholed  for 
future  use.  embracing  such  details  as  sills, 
bolsters,  truss  rods  and  side  bearings — all 
for  consideration  in  the  abstract  or  other- 
wise as  befits  the  occasion.  While  all  in- 
terested are  obliged  to  concede  the  neces- 
sity for  hammering  at  these  standbys, 
there  is  a  certain  vague  feeling  that  a 
great  part  of  the  energy  expended  would 
be  productive  of  better  results  if  the  pro- 
posed improvements  could  in  all  cases 
emanate  from  practical  sources. 

It  has  been  discovered  again  that  body 
bolsters  are  weak,  and  go  down  to  a  solid 
bearing  on  side  bearings,  with  the  usual 
disastrous  outcome  to  wheel  flanges.  In 
one  instance  the  proposed  remedy  for  this 
trouble  is  to  use  a  side  bearing  as  nearly 
frictionless  as  possible  and  carry  the  load 
there,  losing  sight  of  the  fact  that  car 
history  is  one  long  record  of  failures  to 
devise  such  a  bearing.  The  unmistakable 
lesson  conveyed  in  shifting  the  load  from 
the  bolsters  to  the  side  bearings  is  that 
the  former  is  the  place  to  rectify  errors 
in  design. 

Bolsters  can  be,  and  are.  designed  to 
stand  up  under  any  required  load,  and 
that,  too,  without  excessive  weight,  for 
both  body  and  truck.  If  cost  of  main- 
tenance of  rolling  stock  were  traced  to 
its  proper  source,  and  each  part  charged 
up  with  its  rightful  contribution  to  the 
account,  more  thought  would  be  given 
to  the  question  of  bolsters  than  they  have 
received  in  the  past,  and  side  bearings 
would  be  a  dead  issue.  A  weak  bolster  can 
serve  only  one  useful  purpose,  and  that 


up   the   incompetency   of   the 

man  that  wasted  his  time  in  giving  it  form 

nl     triving    bj    every  subterfuge  known 

to  the  art  of  car  building  to  make  it  go. 

No  aid  from  the  framing  need  be  lo 
for  to  help  a  bo!  t(  1  do  its  work;  it  mil  I 
tand  alone,  but  it  can  be  assisted  to  do 
this  very  materially  by  a  proper  arrange- 
ment of  the  truss  rods — a  fact  that  ap| 
to  be  little  understood.  We  may  make 
the  general  statement  that  the  truss  rods 
carry  all  of  the  load  coming  between  the 
bolsters,  since  that  part  of  it  sustained  by 
the  sills  and  superstructure  framing  is  so 
small  as  to  be  practically  a  negligible 
quantity,  if  the  car  is  assumed  to  be  built 
as  light  as  it  should  be.  This  being  the 
case,  the  load  sustained  by  the  rods  is 
deposited  at  the  bolsters,  and  the  point  at 
which  this  occurs  is  of  the  greatest  im- 
portance as  affecting  the  strength  of  the 
bolster.  This  will  be  understood  when 
the  difference  in  bending  moments  be- 
tween a  load  at  the  end  of  the  bolster  and 
one  near  the  center  is  considered.  At  the 
end  it  is  greatest;  at  the  center  it  is  zero. 
This,  it  is  seen,  furnishes  the  best  of  rea- 
sons for  placing  the  outside  pair  of  truss 
rods  as  near  the  intermediate  sills  as  pos- 
sible, and  not  at  the  outside  sills,  as  is 
done  in  almost  all  cases. 

Any  attempt  to  shift  the  function  of 
the  truss  rods  to  the  sills  cannot  be  pro- 
ductive of  anything  but  loss  in  the  end. 
Sills  are,  as  a  rule,  too  heavy,  for  which  we 
are  indebted  to  the  practice  of  the  past 
when  those  members  were  not  assisted 
by  a  truss.  Recourse  must  be  had  to 
other  means  than  by  these,  to  hold  up  the 
loads  of  the  present  day  equipment,  and  a 
light  construction  simply  means  a  strong 
bolster  and  proper  rod  trussing. 

A  bolster  designed  to  stand  up  under  a 
static  load  will  not  take  a  permanent  set 
under  the  shocks  of  service,  and  while  a 
certain,  or  rather  an  uncertain,  amount  of 
deflection  will  be  present,  the  side  bear- 
ings are  easily  arranged  so  as  to  avoid 
contact  in  such  a  case  without  impairing 
the  stability  of  the  car  on  curves,  by  a  re- 
duction of  the  contact  faces  so  as  to  clear 
under  the  greatest  deflection  of  the  bol- 
ster. Deformation  under  load  exists  in 
every  bolster  thus  far  built,  and  since  stiff- 
ness is  only  comparative,  the  question  nar- 
rows itself  down  to  a  deflection  within 
the  elastic  limit  of  the  material:  when 
that  is  done  side  bearings  may  profitably 
receive  attention  as  to  their  proper  rela- 
tion to  bolsters. 

$     ®     i 

Imperceptible  slip  has  been  found  to  be 
.04  of  one  per  cent,  on  engines,  in  test 
at  the  Chicago  &  Northwestern  testing 
plant:  that  is.  the  revolutions  of  the 
wheels  were  that  amount  greater  than 
the  revolutions  recorded  on  the  counter  of 
the  plant.  A  gain  of  one  revolution  in 
400  is  a  strikingly  small  amount,  much 
smaller,  in  fact,  than  it  was  supposed  to 
be  prior  to  the  accurate  demonstration 
of  it  with  instruments  of  precision. 
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How  to  Make   Heavy    Repairs  on   the 
Locomotive  Boiler. 

BY  HKNRY  J.  RAPS. 

When  the  boiler  has  been  in  service  from 
three  to  five  years,  a  large  number  of  the 
heads  of  stay-bolts  in  the  lower  portion  of 
fire-box  will  be  found  completely  fatigued 
or  burnt  out  from  exposure  to  the  in- 
tense In  it  of  the  lire.  Although  the  wash- 
ing-out has  been  as  thorough  as  possible, 
a  small  ring  of  scale  has  gathered  around 
the  inner  end  of  stay-bolt  }4  inch  larger 
than  diameter  of  bolt,  and  become  as  hard 
as  stone.  As  it  is  impervious  to  water, 
it  naturally  helps  to  increase  the  tempera- 
ture of  sheet  and  bolts,  and  consequently 
is,  in  part,  the  cause  of  the  fatigued  con- 
dition of  the  stay-bolt  heads.  Here  and 
there  a  head  will  be  found  which  has  the 
life  completely  burned  out  of  it  around  the 


sides  when  being  removed,  using  an  air 
motor  to  furnish  the  power.  Holes  should 
not  be  tapped  larger  than  necessary.  1-32 
inch  larger  will  usually  suffice.  Tin-  re- 
newing of  stay-bolts  in  the  lower  part  of 
fire-box  is  a.very  important  feature  in  the 
repair  of  the  locomotive  boiler,  and  shi  Mild 
not  be  neglected,  as  by  it  the  life  of  the 
fire-box  will  be  doubled. 

It  may  be  that  by  this  time  the  door- 
hole  has  developed  a  number  of  cracks  at 
the  bend,  on  account  of  too  much  lap  on 
inner  flange,  builders  sometimes  leaving 
as  much  as  i'j  inches  from  center  of 
holes.  This  keeps  the  water  away  from 
outer  flange.  It  also  leaves  a  very  small 
space  between  the  edge  of  inner  flange  and 
bend  which  is  very  soon  filled  up  with 
scale,  causing  overheating  and  cracking. 

If  the  number  of  cracks  is  large  enough 


sheet  through  the  holes  in  new  piece,  the 
holes  in  flange  are  then  marked  with  a 
scratch-awl  through  the  holes  so  drilled, 
tin  patch  is  again  removed,  holes  in  flange 
punched  or  drilled,  and  the  same  process 
is  then  gone  through  with  as  with  patch- 
bolt  patch  described  in  October  number. 
Should  the  mud-ring  be  removed  at  this 
time  on  account  of  the  renewal  of  side 
sheets,  the  greater  part  of  the  same  may 
be  riveted. 

Should  it  be  necessary  to  extend  the 
patch  beyond  a  number  of  the  stay-bolts 
around  door-hole,  the  stay-bolts  should 
not  be  put  in  seam.  If  the  staybolt  holes 
are  so  located  that  they  will  come  in  the 
seam,  the  holes  in  inner  sheet  should  be 
used  for  patch  bolts  or  rivets,  as  the  case 
may  be,  the  outer  holes  plugged  and  bolts 
located   at   least   2   inches   from    holes   in 


Fig.  I 


Fig.  2 


STAY-BOLT   CUTTER. 


edge;  if  a  chisel  is  inserted  under  that  por- 
tion of  the  head  which  is  hammered  over 
the  sheet,  it  will  crumble  like  so  much 
burnt  cast-iron.  An  occasional  leaky  bolt 
will  also  be  found  that  has  been  caulked  so 
much  that  it  is  about  lifeless. 

As  a  rule,  very  little  attention  is  usually 
paid  to  the  stay-bolts  in  the  lower  part 
of  fire-box.  If  they  are  tight,  that  is 
thought  to  be  sufficient  reason  for  not  dis- 
turbing them;  in  some  shops  the  practice 
is  to  rehammer  the  bolts  when  they  arrive 
at  this  condition,  but  this  is  a  makeshift 
and  a  bad  practice,  as  the  bolts  will  not 
remain  tight  for  a  reasonable  length  of 
time.  The  proper  plan  to  follow  is  to  re- 
move all  the  bolts  which  have  the  heads 
burnt  or  which  have  been  leaking,  and  re- 
place them  with  new  ones.  There  will 
probably  be  30  to  40  in  either  side  and  10 
to  15  in  either  end  which  will  need  re- 
newing; they  should  be  drilled  from  both 


to  warrant  it,  the  outer  flange  should  be 
cut  out  and  a  new  door  ring  put  in.  If 
possible,  the  old  flange  should  be  cut  out 
just  inside  the  bend,  so  that  the  seam  will 
come  inside  the  stay-bolts.  The  excessive 
lap  on  inner  flange  should  be  reduced  to 
Yx  inch  from  center  of  holes.  A  number  of 
points  in  the  edge  of  inner  seam  should 
then  be  located  on  the  back  sheet  with  a 
pair  of  dividers,  making  witness  marks 
with  a  center  punch.  This  is  done  for  the 
purpose  of  locating  the  edges  of  seam  on 
the  new  piece.  When  the  new  piece  has 
been  flanged  and  annealed,  it  should  be 
put  in  place  and  the  edge  of  the  seam 
marked  off  from  the  witness  marks  previ- 
ously made  on  back  sheet  The  holes  are 
then  laid  out  J4  inch  from  this  line  and 
Ij4  inches  center  to  center.  The  piece  is 
taken  out,  holes  punched  or  drilled,  the 
edge  trimmed  %  inch  from  center  of  holes, 
patch   replaced  and  holes   drilled   in   old 


seam.  Should  it  be  necessary  to  remove 
a  number  of  bolts  around  door-hole,  the 
holes  may  be  utilized  for  the  purpose  of 
marking  off  the  holes  in  flange  and  also 
the  edge  of  seam  on  inside. 

In  flanging  the  door-hole,  the  radius  of 
bend  should  be  made  as  large  as  possible 
in  order  that  it  may  adapt  itself  to  the 
various  changes  produced  by  expansion 
and  contraction — due  to  the  variations  of 
temperature — without  cracking. 

After  six  or  eight  years  of  service  it  will 
be  necessary  to  remove  the  lower  part  of 
side  sheets  in  fire-box  and  probably  the 
back  tube-sheet.  The  horizontal  seam  of 
the  half  side-sheets  should  be  located 
above  the  swell  where  it  will  give  better 
results,  on  account  of  being  removed  from 
the  intense  heat  of  the  fire.  The  sheet 
should  be  cut  just  above  a  row  of  stay- 
bolts  with  cape-chisel  and  ripper,  the  riv- 
ets in   vertical   seams  and   mud   ring  are 
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then  cut  out,  mud  ring  removed,  staj  boll 
heads  rut  off,  bolts  drilled  and  broken, 
and  the  sheets  removed. 

The  upper  parts  of  sheets  are  straight- 
ened, the  outer  row  of  stay-bolt  end 
punched  out,  the  old  sheet  are  laid  upon 
the  new  and  holes  marked  off  with  a 
marking  punch  made  of  round  steel  the 
size  of  holes  and  having  a  raised  i  enter. 

The  horizontal  seams  should  be  lined 
off  I  1-16  inches  from  edge  of  old  sheets, 
allowing  5-16  inch  for  thickness  of  chisel; 
this  makes  the  lap  on  inner  sheet  of  seam 
34  inch  from  center  of  holes.  The  first 
hole  in  seam  should  be  2  inches  from  vet 
tical  seam,  in  order  that  there  will  be 
ample  space  next  to  flange  for  driving  the 
rivet;  the  balance  of  holes  should  he 
spaeed  1  -!  j  inches  center  to  renter.  When 
the  holes  are  marked,  the  old  sheets  arc 
removed  and  stay-holt  holes  lined  off  with 
a  chalk  line  and  marked  with  a  centei 
punch.  Before  this  is  done,  however,  it 
should  be  ascertained  whether  or  not  the 
staybolt-holes  are  in  alignment.  If  not. 
they  should  be  adjusted. 

All  holes  should  be  punched,  punching 
holes  for  upper  seam  f£  inch  for  11-16 
inch  rivets,  stay-bolt  holes  should  be 
punched  %  inch  smaller  than  diameter  of 
bolts.  The  edges  of  sheets  are  then 
trimmed,  allowing  Js  inch  from  center  of 
holes  at  ends  and  top,  and  1%  inches  to 
i"4  inches  on  bottom,  according  to  loca- 
tion of  holes  in  mud  ring.  The  corners  of 
sheets  are  then  scarfed  and  sheets  an- 
nealed, straightened  in  the  rolls,  the  upper 
part  rolled  the  required  shape,  the  sheets 
put  in  place  in  the  fire-box,  and  the  holes 
in  upper  seams  drilled,  using  an  air  motor 
to  furnish  the  power.  After  drilling,  the 
sheets  are  removed  and  burr  removed 
from  inside  of  upper  holes  in  old  sheets 
with  the  burr  reamer  illustrated  in  Fig.  3, 
which  may  be  made  of  an  old  flat  file,  a 
wooden  handle  inserted  in  the  eye.  The 
holes  in  flanges  are  countersunk,  all  ex- 
cessive lap  removed  from  edge  of  flanges, 
reducing  it  to  %  inch  from  center  of 
holes. 

The  upper  holes  in  new  sheets  are  coun- 
tersunk half  way  through,  oil  and  burrs 
removed,  sheets  again  put  in  place  and 
riveted.  A  forked  wedge  bar  should  be 
used  to  hold  on  rivets  in  upper  seams, 
avoiding  the  necessity  of  cutting  out  the 
row  of  stay-bolts  above  seam,  as  the  bar 
will  straddle  the  stay-bolts. 

A  rivet  button,  as  illustrated  in  Fig.  4, 
should  be  applied  to  the  rivet  head,  and 
the  wedge  bar  inserted  between  it  and 
outer  sheet.  There  should  be  a  number  of 
these  buttons  of  different  thicknesses, 
adapted  to  the  difference  in  width  of  water 
legs;  they  should  be  made  of  steel,  with 
5^-inch  iron  handle. 

A  "laying  up"  button,  as  illustrated  in 
Fig.  5,  will  be  found  very  serviceable  for 
those  parts  of  seams  that  are  not  close 
enough  to  be  brought  in  contact  by  driv- 
ing the  rivet.  There  should  be  a  number  of 
these  also,  of  various  thicknesses,  made  of 


steel.    'I  hey    hould  be  in  1  1  ted  in  the  hole 
v.  hen  nei  ei  sary,  with  a  pai 

wcdgi    b; rted  1  am  ham- 

men  d  around  the  hole.    \\  hen  the  ■■■■ 

1.  1   way  thi    button  should  be  app 

ju  1  afti  r  the  rivet  ha  \  been  pi 

if  its  use  is  put   off  until  rivet    i 

iIm    rivet   i     li  ibli    to  1"    1 ed 

sheet  is  hammi  1  ed  at  the  hole. 

\\  hen  thi    uppei    and  end     earn     have 
been  riveted    thi    1   ud-r ing  1    put  in 

and  riveted,  tl 1  m  r  holi  hould 

iintersunk    and    rivets   drovi 

Unless  the  mud  1  ing  is  an  extra   heavy 


•  ually 

di  -.  ■  I 

]ii  i<:new 

id,     ii, ,  t     v.  it :  mud-ring, 

r  the 
ample 
old  on  the  ■ 

..ing   away 

thi    mud  ring      'I  hi    riv<  ts  in  hark 
.,  am  and  thi    gr<  ati  r  part  of  the  upper 
1  Id  on  from  below,  1 1 

and  laborious  part  oi 
i,  the  breakii 


W 


Fig.  3 
BURR    REAMER 
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Fig.  5 
LAYING    UP    BUTTON 
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one,  the  sides  will  be  sprung  out  from  '  j 
inch  to  'A  inch.  It  should  be  straightened 
by  heating  it  all  over  in  a  wood  fire  and 
drawing  it  together  with  rods.  After  riv- 
eting mud  ring,  the  outer  sheets  are 
straightened  by  inserting  rods  and  draw- 
ing them  together,  the  stay-bolt  holes  are 
then  tapped,  bolts  put  in,  cut  off,  and 
hammered  over,  the  seams  are  chipped 
and  caulked,  finishing  the  operation. 

Should  the  fire-box  be  a  shallow  one.  it 
will  be  found  more  profitable  to  cut  out 
the  whole  side-sheet  and  renew  it;  as.  by 
putting  in  a  half  sheet,  the  upper  seam  is 
brought  too  near  the  intense   heat  of  the 
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stay-bolts.  For  the  purpose  of  overcoming 
this,  and  to  break  the  bolts  more  expedi- 
tiously, the  stay-bolt  breaker  shown  in  il- 
lustration was  designed. 

Fig.  2  is  a  side  elevation  showing  the 
supports  A  A  bolted  to  end  sheets  of  fire- 
box through  mud-ring  holes;  these  sup- 
ports have  a  jaw  at  upper  end  to  receive 
the  bar  B,  which  serves  as  a  track  for  the 
carrier,  consisting  of  a  5:  2  x  i!  .-inch 
sheave  C,  stirrup  D  and  swivel  E;  the 
hook  of  swivel  engages  with  the  yoke  F, 
which  is  bolted  to  a  12  x  12-inch  driver 
brake  cylinder  G.  H  is  an  I-beam  fastened 
to  bottom  of  water-leg  with  two  hook- 
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bolts  7"  T  at  either  end,  a  piece  of  rubber 
K  to  cushion  the  recoil  and  a  strap  of 
iron  L. 

Fig.  i  is  an  end  elevation  showing  a 
section  of  the  I-beam  H,  on  the  lower 
flange  of  which  the  traveling  fulcrum  is 
suspended,  consisting  of  two  2l/i  x  fl- 
inch sheaves  N,  and  two  stirrups  A.  and 
B,  which  arc  connected  by  a  rivet  which 
allows  them  to  turn  on  one  another  as  de- 
sired; the  lever  C  is  hung  in  the  stirrup 
Bj  with  a  lJ/2-inch  pin,  the  long  end  of 
lever  C    is  connected  with  the  piston  rod, 
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head  of  hook  and  lever.  A  mule-shoe  is 
shown  in  the  details. 

In  the  upper  cylinder  head  is  placed  a 
check  valve  E  .  It  contains  a  small  valve 
and  a  coiled  spring  just  strong  enough  to 
support  the  valve.  When  the  piston  des- 
cends air  is  drawn  into  the  cylinder,  the 
air  is  compressed  when  the  piston  ascends 
— forming  an  air  cushion  to  counteract  the 
shock  when  the  bolt  breaks. 

Compressed  air  is  the  power  used.  It 
i<  admitted  and  exhausted  through  a 
thr<  e  way  cock. 
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the  short  end  of  lever  terminates  in  a 
downwardly  projecting  nose  rounded  on 
the  bottom;  it  is  bifurcated  or  forked  so 
as  to  straddle  the  T-headed  breaker-hook 
D1,  made  of  i>2-inch  steel.  The  upper 
side  of  head  is  concaved  so  that  when  in 
operation  the  hook  and  lever  cannot  dis- 
engage. The  hook  is  beveled  on  the  in- 
side to  give  it  a  cutting  as  well  as  break- 
ing action.  The  breaker-hooks  are  made 
of  various  lengths  to  suit  the  location  of 
stay-bolts,  any  slight  variation  is  made  up 
by    inserting    a    mule-shoe    between    the 


Should  the  back  tube-sheet  need  re- 
newing at  this  time,  a  pattern  should  be 
made  for  it  of  16  or  14  sheet  steel, 
("provided  there  are  a  number  of  boilers  of 
the  same  class,)  the  tube  holes,  stay-bolt 
holes,  brace  and  mud-ring  rivet  holes 
should  be  located  on  pattern  as  well  as 
flange  and  shear  line.  The  mud-ring  and 
brace  rivet  holes,  stay-bolt  holes,  and 
holes  for  tit  of  tube  hole  counterbore 
should  be  punched  in  sheet  before  flang- 
ing. After  flanging,  the  lower  corners 
should  be  shaped  to  fit  mud-ring.     The 


sheet  is  then  annealed  and  holes  marked 
on  flange,  either  by  putting  sheet  in  place 
and  marking  with  a  scratch  awl  or  by 
transferring  the  location  of  holes  with  a 
piece  of  hoop  iron.  The  holes  in  flange 
are  either  drilled  or  punched,  then  coun- 
tersunk, the  tube  holes  counterbored,  the 
straight  parts  of  flange  beveled  in 
planer,  the  balance  chipped.  The  lap  on 
lower  part  should  be  74  inch  from  center 
of  holes,  upper  part  1  inch.  After  clean- 
ing off  all  oil  and  grit,  the  sheet  is  put  in 
place  and  riveted,  stay-bolts  put  in,  cut 
off.  hammered  over,  and  the  sheet  chipped 
and  caulked.  When  putting  on  the  braces 
a  piece  of  i-inch  pipe  1  inch  long  should 
be  put  between  brace  and  tube-sheet. 

All  the  braces  in  the  boiler  should 
again  be  examined.  The  method  often 
followed  of  testing  braces  with  a  hammer 
and  pronouncing  them  in  good  condition 
if  they  are  taut,  is  not  thorough  enough. 
A  brace  may  be  taut  and  have  a  danger- 
ously corroded  pin,  as  shown  in  Fig.  6, 
or  the  pin  may  be  cracked,  bent,  or  partly 
sheared,  as  shown  in  Fig.  7,  or  the  brace 
may  be  cracked  out  at  the  hole,  as  shown 
in  Figs.  8  and  9.  The  brace  may  be  taut 
with  the  end  of  crow  foot  cracked  out 
from  the  hole,  and  the  hole  elongated  in 
consequence,  as  shown  in  Fig.  10.  This 
is  especially  true  of  the  end-sheets,  that  is, 
the  front  and  back  heads,  as  they  will 
spring  outward  as  the  hole  elongates,  as- 
suming a  permanent  set. 

When  the  boiler  has  been  in  service 
from  four  to  six  years  a  number  of  broken 
crown-bar  braces  will  be  found.  Should 
the  brace  extend  down  into  crown  bar; 
without  the  intervention  of  a  link,  they 
are  not  readily  detected,  as  they  are  usually 
solidly  imbedded  in  scale,  and  will  sound 
as  solid  as  though  they  were  a  part  of  the 
crown  bar.  Figs.  8  and  9  are  braces  of 
this  description:  these  braces  should  all 
be  removed  for  examination  and  new 
brace  pins  put  in  when  they  are  replaced. 
The  braces  which  were  fastened  with 
brace  pins  shown  in  Figs.  6  and  7,  the 
braces  shown  in  Figs.  8  and  9  and  the 
brace  which  was  fastened  to  the  crow 
foot  shown  in  Fig.  10  were  all  taut;  the 
affected  parts  would  not  have  been  dis- 
covered had  braces  not  been  removed. 
This  is  certainly  conclusive  evidence  that 
testing  braces  with  a  hammer — by  the 
sound  test — is  inefficient  and  unsafe,  and 
that  all  braces  should  be  removed  for  ex- 
amination at  regular  intervals. 

Fig.  11  is  an  illustration  of  a  crow  foot 
which  was  made  of  two  pieces  with  a 
jumped  weld,  and  shows  the  danger  of 
using  a  brace  of  this  description,  as  they 
will  invariably  pull  apart  at  the  weld,  as 
shown  in  illustration. 

In  many  instances  the  principal  desire  of 
the  boiler  maker  is  to  have  the  fire-box 
and  tubes  tight,  the  condition  of  braces 
and  stay-bolts  being  a  secondary  consid- 
eration. The  braces  and  stay-bolts  of  a 
boiler  in  good  condition  should  receive 
more    attention    than    those    in    a    leaky 
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boiler,  as  the  maximum  pressure  i  a 
more  constant  factor  in  the  tight  boiler 
than  in  the  boiler  that  is  leaking,  subject- 
ing the  braces  and  bolts  to  a  greatei 
strain. 

The  old  saying  of  letting  well  enough 
alone  is  often  applied  to  a  boiler  which 
outwardly,  at  least,  is  in  good  condition. 
A  boiler  is  not  good  enough  until  all  its 
parts  have  been  not  only  thoroughly  in- 
spected, but  also  their  strength  calculated 
and  found  to  be  sufficient.  Should  the  in- 
spection or  calculation  prove  any  part  of 
the  boiler  unsafe,  it  should  be  put  in 
good  condition.  It  is  always  more  profit- 
able to  keep  in  mind  the  saying.  "Bel 
ter  be  sure  than  sorry." 


Meeting  of    the    New    York    Railroad 
Club. 

The  members  of  this  club  met  at  their 
rooms  on  the  evening  of  October  2ist, 
to  listen  to  a  paper  entitled,  "Application 
of  Electricity  to  Standard  Railroads."  but 
were  disappointed  in  the  failure  of  the 
author  to  appear.  Proposed  amendments 
to  the  by-laws  were  read,  among  which  it 
was  provided  that  papers  for  discussion 
should  be  in  the  secretary's  hands  sixty 
days  before  presentation  for  discussion; 
papers  should  be  read  by  abstract  only, 
and  the  reading  should  be  confined  to  ten 
minutes;  extempore  discussion  confined 
to  five  minutes,  and  the  rules  to  be  sus- 
pended at  any  meeting. 

Mr.  Brangs  moved  to  accept  the  rules 
as  read.  Mr.  Sinclair  cited  the  action  of 
the  Master  Mechanics'  and  Master  Car 
Builders'  Associations  in  like  cases,  ex- 
pressing his  belief  that  the  members 
should  pass  on  the  amendments  in  the 
usual  way,  and  on  coming  to  a  vote  they 
were  unanimously  passed.  The  subject 
of  electricity  applied  to  standard  roads 
was  opened  by  Mr.  Scheffler,  who  ex- 
plained how,  a  few  years  ago,  while  he 
was  with  Mr.  Edison,  they  were  called 
upon  to  design  an  electric  locomotive  to 
haul  wheat  in  the  West.  This  experiment 
developed  15  horse-power  by  the  motor 
belting  down  to  a  countershaft  which  had 
a  belt  running  to  a  pulley  on  the  driving 
wheel.  Leakage  of  the  current  killed  the 
motor,  and  the  road  was  never  built. 

The  speaker  did  not  think  ten  years  ago 
that  it  was  advisable  to  use  electricity  on 
steam  railroads,  but  he  had  changed  his 
opinion,  and  now  thought  there  was  good 
reason  to  believe  such  roads  could  be  so 
operated.  His  reasons  were  that  the 
three-phase  system  would  do  it,  because 
of  the  high  voltage  possible,  thus  reduc- 
ing the  first  cost  of  the  copper  and  carry- 
ing the  current  a  longer  distance,  pro- 
vided motors  could  be  designed  to  carry 
the  high  tension.  He  was  confident  it 
was  capable  of  being  figured  on  the  lines 
proposed. 

Mr.  Brangs  was  not  of  those  who  be- 
lieved that  electricity  would  supplant 
steam — except,  perhaps,  in  suburban  traf- 


fic and  on  th<-  elevated  roads.  Me  thought 

small  roads  running  eight  Of  ten  tra 
day  could  be  used  admirably  as  feeders 
for  steam  roads,  if  steam  were  aban- 
doned and  electricity  substituted  on  the 
former.  The  traffic  of  the  New  York, 
New  Haven  &  Hartford  Railroad  had 
been  increased  over  50  per  cent,  by  this 
means.  A  laughable  picture  was  drawn, 
in  the  comparison  of  a  heavy  engine  with 
one  or  two  cars  competing  with  a  prop- 
erly equipped  electric  service,  making  the 
engine  an  object  of  ridicule  under  the 
conditions. 

Mr.  Strong  gave  his  reasons  for  1 
in  electricity  as  a  motive  power,  telling  of 
loss  of  steam  road  traffic  to  electricity  in 
Philadelphia,  from  which  the  inference 
was  easily  drawn  that  the  electric  peo 
pie  had  buildcd  on  the  right  lines  to  get 
the  business.  The  wonderful  efficiency  of 
the  gas  motor  was  dwelt  on  by  the  speak- 
er, who  made  the  statement  that  these 
motors  were  in  operation  in  Germany  at 
a  cost  of  but  25  per  cent,  of  the  electric 
motor  in  America,  giving  a  horse-power 
hour  on  a  coal  consumption  of  Yi  pound, 
while  10  pounds  of  coal  per  horse-power 
per  hour  gave  only  about  45  per  cent,  of 
the  power  delivered  to  the  wheel  by  elec- 
tricity. Long-distance  running  with  a 
locomotive,  it  was  believed  by  the  speaker, 
could  be  done  with  an  expenditure  of  less 
than  2  pounds  of  coal  on  the  axle  per 
horse-power  per  hour.  The  locomotive 
can  be  designed  to  do  this  by  means  of 
high  steam  pressure  and  a  great  number 
of  expansions,  whereas  it  is  now  giving 
an  evaporation  of  less  than  10  pounds  of 
water  per  pound  of  coal. 

Mr.  Hutchinson,  the  gentleman  who 
was  to  read  the  paper  that  failed  of  pres- 
entation at  the  meeting,  thought  that  no 
figures  had  yet  been  seen  like  those  cited 
by  Mr.  Strong,  and  spoke  in  defense  of 
electricity  when  it  was  applied  correctly 
for  the  work  it  had  to  do.  and  mentioned 
the  heavy  electric  locomotives  of  the  Bal- 
timore &  Ohio  Railway  in  the  tunnel 
service,  with  their  draw-bar  pull  of  65,- 
000  pounds.  He  believed  that  all  feeders 
would  be  operated  by  electricity  in  inde- 
pendent units  in  ten  years  from  this  time, 
and  not  by  electric  locomotives,  as  now 
used;  also  thought  that  the  application  of 
electricity  to  trunk  line  service  is  not 
within  gun  shot  at  this  time.  As  a  foil 
to  Mr.  Brangs'  heavy  engine  and  light 
train,  the  speaker  narrated  an  experience 
he  had  as  an  expert  to  pass  on  the  case  of 
a  projected  railroad  in  Mexico,  where  they 
proposed  to  use  electricity  generated  by 
water  power  and  transmit  the  same  30  or 
40  miles  to  haul  heavy  freight  teams  on 
grades  of  4  and  5  per  cent.  It  was  with 
difficulty  that  he  could  convince  the  pro- 
jectors of  the  enterprise  of  the  absurdity  of 
their  scheme. 

The  hight  of  draw-bars  was  next  taken 
up,  and  Messrs.  West,  Appleyard  and 
Mitchell  each  made  it  plain  from  recent 
observations  on  their  respective  roads,  how 


easy  it  was  tor  a  car  to  be  rejected  by  a 
id'  nt  in  pi  1  'or  after  having 
lunced  right  by  their  own  men,  by 
simply  moving  the  car  a  few  feet  on  the 
track.  The  condition  of  the 
been  found  to  exercise  an  important  in- 
fluence in  the  hight  of  the  car  after  ad- 
justment, and  Mr.  Mitchell  suggested  that 
it  would  be  a  good  thing  for  all  concerned 
if  the  government  inspectors  were  ac- 
companied by  a  representative  of  the  rail- 
road company  when  the  question  of  cor- 
recl  hight  was  passed  on.  An  adjourn 
ment  was  taken  with  the  feeling  that  the 
evening  had  been  profitably  and  enjoyably 
spent.  The  next  paper  before  the  club  will 
be  the  "Effect  of  Brake  Beam  Hanging 
upon  Brake  Efficiency,"  by  Mr  R.  A 
Parke. 

&    i    i 

The  "American  Machinist"  has  been  for 
some  time  publishing  a  series  of  articles 
on  "Locomotive  Link  Motion."  by  Mr. 
F.  A.  Halsey,  associate  editor  of  the  pa- 
per. So  much  has  been  said  and  written 
about  link  motion  and  valve  gears  that 
wc  supposed  the  subject  was  nearly  ex- 
hausted, yet  Mr.  Halsey  has  found  out  a 
great  many  things  about  link  motion 
which  are  entirely  new  and  make  very  in- 
teresting reading  to  those  who  like  to 
study  that  line  of  mechanism.  We  under- 
stand that  Mr.  Halsey  intends  to  com- 
bine these  articles  with  his  well-known 
book  on  "Slide  Valve  Gears"  and  make  a 
comprehensive  work  on  "Valve  Gears  and 
Link  Motion." 


The  difference  in  specific  gravity  be- 
tween water  and  oil  was  illustrated  in  a 
startling  and  disastrous  manner  the  other 
day  by  one  of  the  workmen  of  a  large 
oil  company.  One  of  the  oil  tanks  had 
become  thin  on  top,  and  in  walking  on  it. 
the  top  gave  way,  letting  the  man  down 
into  the  oil.  Had  this  been  water,  it  would 
have  been  of  little  consequence,  as  the 
man  would  rise  and  clamber  out.  Not  so 
with  the  oil.  however,  as  it  is  lighter  than 
the  human  body,  and  the  man  never  rose. 
but  drowned  in  the  tank. 

§  §  & 

The  cleaning  of  varnished  surfaces  is 
quite  a  problem,  and  while  soap  and  water 
is  cheaper  than  any  compound,  its  use  is 
often  disastrous  to  the  varnish,  and  it  be- 
comes an  expensive  economy.  The  var- 
nish cleaner  made  by  A.  D.  Aquart.  cf  St. 
Louis,  Mo.,  isn't  as  cheap  as  water,  but 
it  cleans  the  varnish  and  doesn't  destroy 
it.  making  it  cheaper  in  the  long  run.  be- 
sides leaving  a  better  looking  car. 


The  refrigerator  cars  of  the  Baltimore 
&  Ohio  Railroad  are  to  be  painted  white, 
with  black  lettering,  a  combination   that 

should  prove  attractive 
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The    Grand    Trunk's    New    Air-Brake 
Instruction  Car. 

Through  the  kindness  of  Mr.  Frank  \V. 
Morse,  Supt.  M.  P.  of  the  Grand  Trunk 
Railway,  we  are  enabled  to  illustrate  their 
new  air  brake  instruction  car,  recently 
constructed  at  Montreal.  Briefly  de- 
scribed, it  is  as  follows: 


CONDUCTED  BY  F.  M.  NELLIS. 

sen'ger  brake.  Full  complement  of  pipe 
for  each  brake,  located  under  floor,  laid 
transversely.  Fifteen  sets  of  air  signals, 
full  complement  of  pipe,  located  over- 
head. 

The  car  is  provided  with  two  Pullman 
sections,  office  and  lavatory. 

In  placing  the  equipment  care  has  been 


oil  lamps,  and  also  electric  fixtures. 
While  instruction  is  being  given  to  the 
classes,  the  electric  light  is  furnished  from 
a  stationary  power  plant. 

The  accompanying  photographs  so 
clearly  illustrate  the  many  features  of  the 
car  that  further  description  would  be 
superfluous. 


INTERIOR    VIEW 


OF    THE    GRAND  TRUNK     RAILWAY'S    NEW    AIR-BRAKE    INSTRUCTION    CAR, 

ROILER    END. 


LOOKING    TOWARD 


Observe  attachment  of  8-inch  and  914-inch  air  pumps  to  boiler,  which  prevents  annoyance  from  pumps  when  working. 

sectional  views  of  lubricators  and  injectors. 


Notice  the 


Weight,  1 1 1.468  pounds.  Inside  di- 
mensions: 9.0  high  x  9.6  wide  x  62.9 
long. 

The  equipment  of  the  car  consists  of 
eight-inch  pump,  nine  and  a  half-inch 
pump,  and  all  connections.  The  main 
reservoirs,  which  can  be  operated  as  one. 
or  separately,  when  showing  brake  oper- 
ated with  engines  double-heading.  Three 
engineer's  valves,  E-6,  D-5  and  B-u. 
Driver  brake  complete.  Tender  brake. 
Twenty  sets  of  freight  brakes      One  pas- 


taken  to  avoid  obstructing  any  of  the  win- 
dows. Also  to  obtain  all  floor  space  pos- 
sible, therefore,  the  equipment  is  placed 
on  one  side  of  the  car,  with  seats  for  the 
class  opposite,  as  shown  in  the  photo- 
graph. Provision  has  been  made  to  ac- 
commodate twelve  in  each  class. 

To  counterbalance  the  weight  of  the 
brake  apparatus,  the  water  supply,  boiler 
and  coal  bin  are  placed  on  the  opposite 
side.     This  balances  the  car. 

For  lighting  the   car   is  provided   with 


"Doctor  Standard." 

Mr.  Benj.  Smith  writes  us,  modestly 
declining  to  accept  the  entire  credit  of  cre- 
ating "Doctor  Standard"  and  "Patient 
Railway,"  and  desires  that  Mr.  Amos 
Judd  be  credited  with  the  part  due  him. 
Therefore,  in  justice  to  each,  we  will  say 
that  "Patient  Railway"  was  introduced 
by  Mr.  Judd.  to  "Locomotive  Engineer- 
ing" readers,  and  to  Mr.  Smith  belongs 
the  credit  of  bringing  out  "Doctor  Stand- 
ard."    Our  thanks  are  due  both   gentle- 
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men,  for  introducing  the  <  haracters. 
They  have  enabled  us  to  work  off  a  little 
air  brake  history  we  have  been  wishing 
to  unload  for  some  time  past. 

ft      ©      t$ 

The  season  for  slid  flat  wheels  is  ap- 
proaching, and  the  old  saw,  "An  ounce 
of  prevention  is  worth  a  pound  of  cure," 
should  be  borne  in  mind  when  making 
stops.  Light  reductions  and  careful  use 
of  sand  while  the  brakes  are  being  ap- 
plied  will  i. urn  save  more  than  our  pail 
of  wheels  as  well  as  a  lot  of  correspond- 


CORRESPONDENCE. 

The  Kicker. 

Editors: 

The  following  is  a  truthful  report  of  an 
incident  which  really  occurred,  and  is  not 
fiction. 

On  almost  every  railroad  in  the  country 
there  is  some  one  employe,  or  perhaps 
many  of  them  for  that  matter,  who  is  des- 
ignated by  the  title  given  above.  It  was 
the  writer's  privilege  to  meet  one  of  these, 
and  he  was  so  unique  and  withal  such  a 
good  fellow  that  the  idea  occurred  to  me 


ter  the  most  vehement   kick   I   ever  wit- 
nessed, and  what  is  more  can  keep  it  up; 
but  if  shown  to  be  wrong,  will  acknowl- 
i  or  like  a  little  man. 

I  was  in  the  A.  B.  &  C.  roundhou 
a  1  ed  an  engineer,  "Who  goes  out  on  3?" 

"John ,"  he  said,  "but  don't  ride  with 

him,  he'll  kick  your  head  off."  That 
rather  disheartened  me  al  first,  but  1  nev- 
ertheless decided  to  try  it  for  a  little  while, 
and  tins  is  what  folli  1 

1  went  to  the  depot  and  found  John  oil- 
ing round,  watched  him  a  little  while  and 


INTERIOR    VIEW   OF   THE   GRAND    TRUNK   RAILWAY'S    NEW    AIR-BRAKE    INSTRUCTION  CAR. 
Showing  arrangement  of  brake  cylinders  anil  comfortable  scats  for  class  while  being  Instructed  and  examined. 


ence.  Remember,  when  using  sand,  to 
get  it  down  while  the  brakes  are  applied 
lightly,  and  keep  using  it  until  the  train 
stops.  Dropping  sand  when  wheels  are 
sliding  will  not  start  them  turning  again. 
If  you  are  running  by  a  station  with  a 
full  application  of  the  brakes,  don't  drop 
sand  unless  it  is  a  case  of  emergency,  for 
at  this  season  of  the  year  it  is  probable 
that  some  wheels  arc  already  sliding. 


There  is  a  big  pile  of  Conger's  Air- 
Brake  Catechism  waiting  for  purchasers. 
It  costs  only  25  cents. 


that  perhaps  the  readers  of  "Locomotive 
Engineering"  might  also  like  to  meet 
him.  It  is  not  my  purpose  to  convey  the 
idea  that  all  "kickers"  are  always  correct, 
but  that  it  is  well  to  investigate  the  mat- 
ter before  deciding,  as  in  some  cases  the 
kick  is  well  founded. 

In  introducing  "The  Kicker."  I  present 

him  as   Mr.  John  ,  engineer  on  the 

A.  B.  &  C.  R.  R.  (one  of  our  trunk  lines!. 
and  say  for  him  that  he  is  the  kicker  par 
excellence.  He  has  three  or  four  qualities 
which  are  combined,  and  are  necessary,  in 
a  good  kicker.  He  is  generally  correct,  is 
always  looking  for  information,  can  regis- 


said,  "Good  evening.  Mr.  .  how's  she 

runnin'?" 

"On  the  track,  how'd  you  suppose?"  he 
gruffly  replied. 

"Didn't  know  but  she  might  be  run- 
nin' on  the  ties.  I've  seen  'em  do  it  once 
in  awhile.  Say,  that's  a  pretty  nice  look- 
ing pump  you've  got  there." 

"Are  you  one  of  them  air  brake  fel- 
lers?" 

"Yep."  I  replied. 

"Get  up  here.  I  want  to  see  you,"  said 
he. 

I  got  up.  "That  pump  out  there  that 
looks   so   nice   ain't   worth   a   continental 
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cuss,"  lie  began.  "Ain't  been  for  the  last 
two  months,  and  won't  be  till  its  fixed 
as  it  should  be.  Won't  make  air  enough 
to  blow  the  flies  off  a  sick  horse.  You 
needn't  break  in  and  tell  me  it  looks  like 
new.  That  don't  make  any  difference. 
It's  just  been  overhauled  and  all  they 
done  to  it  was  to  give  it  a  new  jacket,  and 
buff  the  cap  nuts  and  cylinder  heads.  I'd 
like  to  know  what  buffin'  the  outside  of  a 
pump  has  got  to  do  with  makin'  air.  Call 
that  an  overhaulin'?" 


more  air,  so  he  said,  and  she  pounded  so 
bad  she  curdled  the  milk  in  the  fireman's 
coffee.  Then  he  came  down  and  put  new 
air  valves  in  it.  Cut  the  lift  down,  and  it 
burnt  the  packin'  out  in  no  time  and 
pretty  near  set  the  laggin'  on  fire.  Then 
he  finally  put  in  new  rings,  'n  what  do  you 
s'pose  he  did?  The  durn  fool  just  sawed 
a  piece  out  of  the  ring  and  stuck  'em  in 
there  any  old  way.  Didn't  have  sense 
enough  to  know  they  had  to  be  fitted. 
That's  the  way  it  goes." 


Just  as  we  were  about  to  stop  and  he  had 
released  the  brakes  (for  he  handles  a  train 
nicely),  the  kicker  said  abruptly,  "Ever 
run  an  engine?" 

I  admitted  that  I  had.  "All  right,  then, 
take  her  awhile,"  he  said,  and  made  room 
for  me  to  take  charge. 

As  soon  as  I  got  the  injector  at  work 
again,  and  had  settled  down  for  a  run  to 
the  meeting  point,  I  looked  up  at  the  air 
gage,  and  to  do  so  had  to  lean  away  back 
and  to  one  side.     The  kicker  broke  forth. 


AN    INTERIOR    VIEW    OF    THE   GRAND    TRUNK'S   NEW   AIR-BRAKE    INSTRUCTION    CAR. 
Observe  the  splendid  and  original  arrangement  of  driver  brake  apparatus;  also  the  arrangement  of  Bll,  D8  and  F6 

brake  valves,  and  liberal  use  of  gages. 


I  admitted  that  I  did  not. 

He  then  continued.  "I  went  over  to  the 
pump  room  one  day  and  told  that  feller 
it  needed  new  rings  in  the  air  cylinder. 
Say.  it  ain't  got  suction  enough  to  take  a 
mint  julep  on  a  hot  day.  'N  that  air  pump 
feller  told  me  he  guessed  he  knew  what  it 
needed.  Why  say!  I  asked  him  if  he 
had  seen  the  report  of  the  Air  Brake  con- 
vention at  Columbus,  'n  he  told  me  that 
he  didn't  need  any  conventions  to  tell  him 
what  to  do.  Why,  some  of  them  fellers 
at  Columbus  forgot  more'n  he  ever  knew! 
He's  been  foolin'  along  with  that  pump 
for  two  months  and  ain't  got  it  fixed  yet. 
Gave  the  air  valves  more  lift  to  let  her  get 


I  remarked  that  it  seemed  strange  that 
the  man  should  be  kept  on  air  brake  work 
if  that  was  the  case. 

"Why,  it's  'cause  he's  cheap!"  he  ex- 
plained. "They  won't  pay  enough  to  get 
a  good  man,  and  here  we  have  delays  and 
engine  failures  all  charged  up  to  the 
brakes.  S'pose  this  winter  they'll  be 
stickin'  all  the  slid  flat  wheels  on  the  en- 
gines, 'cause  everybody  knows  the  engine 
brakes  ain't  any  good.  Wish  one  of  them 
West'n'house  fellers  would  drop  round 
this  way.     I'd  like  to  hear  what  he'd  say." 

By  this  time  we  were  well  out  on  the 
road,  and  just  at  this  point  he  blew  for 
the  station  and  started  to  make  the  stop. 


"Now  ain't  that  a  pretty  howd'e  do  to 
have  on  a  decent  road  engine  on  a  first 
class  road?  Stick  the  air  gage  away 
up  there,  where  no  one  but  the  'prentice 
boy  that  put  it  up  knows  where  it  is,  and 
he  couldn't  find  it  without  a  torch.  'N 
yet  they  expect  a  feller  to  do  good  brak- 
ing, drop  a  train  down  the  hill  without 
exceedin'  the  speed  limit,  and  be  pre- 
pared to  stop  on  a  tack  head  at  Millville." 
"How's  that?"  "Why,  the  dispatcher 
generally  runs  both  74's  and  one  section 
of  174  up  there  an'  its  a  saw  by,  an'  them 
flagmen  won't  get  out  a  decent  distance 
when  your  s'posed  to  have  air." 

By  this  time  we  were  pulling  into  the 


LOCOMOTIVE    ENGINEERING. 


845 


siding  for  the  "Limited,"  and  conversa- 
tion lagged  for  a  little.  When  we  got 
stopped  the  kicker  said,  "Why  can't  that 
air  gage  be  put  in  a  more  convenient 
place,  somewhere  where  a  feller  can  sec 
it  anyway,  no  matter  if  they  have  to  take 
the  whole  durn  cab  off  to  get  at  it.  Now, 
if  it  was  only  turned  around  a  little  it 
would  be  better  than  as  it  is.  But  say, 
that's  a  whole  lot  better  than  on  some  of 
our  engines.  Some  of  'em  have  got  it 
layin'  down  so  that  when  the  red  hand  is 
at  90  it's  pointin'  right  across  at  the  steam 
heat  regulator.  Seems  most  as  if  they 
had  a  crowd  of  lunatics  to  toss  a  gage 
up  and  let  it  fall  and  see  which  way  it 
would  come  down." 

Just  then  the  "Limited"  went  whizzing 
by  and  the  fireman  remarked  "Dad's  a 
wingin'  'em  to-night,  ain't  he?"  "Yes," 
replied  the  kicker,  "but  just  listen  now 
an'  hear  him   give  'er  the  emergency  at 


"H-uhl  Hadn't  thought  of  that,  but 
that's  so,  ain't  it?  And  the  cylinder 
ought  to  be  blocked  away  so  as  to  let  the 
air  circulate  back  of  it.  That's  all  right! 
Say,  what  kind  of  leather  is  that  they  use 
in  them  cylinders,  anyhow?" 

"Don't  know.  What  docs  it  look 
like?"  I  asked. 

"Looks  like  sole  leather,"  said  he. 

"Maybe  it  is,'  I  replied.  "Guess,  very 
likely  it's  what  they  call  oak  tanned 
leather,  ain't  it?" 

"Naw,  machinist  calls  it  oil  tanned," 
said  John,  in  disgust,  "but  there  ain't 
enough  oil  in  a  whole  side  of  it  after  its 
been  soaked  for  a  month  in  an  oil  tank, 
to  grease  a  pair  of  patent  leather  shoi 
Never  saw  such  hard  dry  stuff." 

"Well,  that's  oak  tanned,  all  right," 
said  I. 

"Must  be  somethin'  of  that  kind,  the 
way  it  leaks  even  after  they  put  in  a  new 


"Did  you   ever  have  a  pair  of  leather 
with    water?       What 
kind   of   shape    were  they    in    when   they 
got   dry?" 

John  broke  into  a  loud  laugh.  "Holy 
smoke!"  said  he,  "that's  a  corker  on 
Brown.  You  just  saved  my  leathers  young 
feller,  for  I  intended  to  soak  'cm  when  I 
got  in.  Say  they  won't  last  long  that  way, 
will  they?" 

0,"    I    replied,   "you   had   better   use 
oil." 

That  seemed  to  gratify  John,  for  he 
went  over  on  the  left  side  and  subsided 
for  awhile,  and  I  saw  him  grinning  to 
himself.  We  were  getting  pretty  near  the 
terminal  by  this  time,  so  at  the  next  sta- 
tion 1  bade  him  good  night  and  went 
back  in  the  train.  As  I  left,  he  said, 
"Say.  come  around  the  roundhouse  in 
the  morning  and  see  our  fellows,  will 
you?     And  if  you're  ever  down  this  way 
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that  water  crane  down  there."  As  he 
said  this,  there  came  a  "whish"  drifting 
back  through  the  night  air,  and  John  re- 
marked, "There,  that's  what  he  calls  a 
good  stop." 

At  that  I  widened  on  the  throttle  a 
little,  for  I  didn't  want  to  make  any  ad- 
verse comments  on  Dad's  stop.  The 
kicker  resumed,  "Been  tryin'  to  get  'em 
to  put  a  shield  behind  the  driver  brake 
cylinders  on  this  engine  for  two  weeks. 
Burn  the  packin'  leathers  out  every  week, 
but  they  seem  to  think  it  cheaper  to  put 
in  new  leathers  than  to  put  on  a  shield." 

"A  shield  won't  do  much  good  unless 
you  block  the  cylinder  away  from  it  to 
allow  the  air  to  circulate  behind  the 
cylinder,"  I  interposed. 

"It  won't!  Why  won't  it?  Don't  it 
keep  the  heat  from  strikin'  the  cylinder?" 
he  asked. 

"Yes,  and  iron  is  a  good  conductor  of 
heat.  How  much  would  it  help  matters 
to  make  the  wall  of  the  cylinder  thicker? 
That's  virtually  what  you  do  in  bolting 
the  cylinder  right  up  against  a  shield." 


leather,  and  after  a  little  while  it  wouldn't 
hold  gravel.  What  kind  of  stuff  is  oil 
tanned   leather?     Like   harness   leather?" 

"No."  I  explained.  "It's  about  a  wal- 
nut color,  and  if  it  gets  warmed  up  a 
little  it's  like  a  dish  rag." 

"Is  that  so?  Never  see  any  of  that 
kind  down  this  way.  They  have  to  soak 
these  leathers  in  water,  and  then  form  'em 
while  they  are  wet.  Can't  get  them  into 
the  cylinder  any  other  way.  I  dropped 
on  to  a  little  scheme  the  other  day. 
Brown  was  gettin'  his  engine  ready  to 
go  out  on  17,  an'  the  brake  wouldn't 
hold,  'n  he  poured  water  into  the  cylind- 
ers, an'  say,  that  brake  was  a  hundred  per 
cent,  better." 

"Yes?  But  how  long  would  that  water 
stay  there?"  I  asked  John.  "Well,  not 
very  long,  that's  a  fact." 

"What  sort  of  shape  do  you  suppose 
those  leathers  were  in  when  that  water 
evaporated?"  I  asked,  pushing  matters 
further. 

"Dunno.  Couldn't  be  much  worse  than 
they  were,"  said  John. 


again  come  and  ride  with  me."   1  thanked 
him  for  his  invitation  and  left  him. 

I  became  better  acquainted  with  John 
later  on.  He  always  had  a  kick  coming, 
and  so  kept  up  his  reputation.  But  he 
knew  what  was  right,  and  generally  got  it. 

Bob  Michaels. 
Atlanta.  Ga. 


In  Explanation. 

Editors: 

While  I  greatly  appreciate  the  courtesy 
extended  me  by  the  publication  in  your 
last  issue  of  a  personal  notice  in  relation 
to  the  recent  change  in  my  business 
affairs,  it  strikes  me  at  first  glance,  that, 
by  the  manner  in  which  it  was  worded, 
you  may.  unintentionally,  have  conveyed 
the  idea  to  many  of  my  friends  that  in 
going  into  the  patent-law  business  I  am 
entering  a  field  entirely  new  and  un- 
familiar to  me.  whereas,  the  fact  is  that 
in  addition  to  my  air  brake  work.  I  have 
for  some  time  had  entire  charge  of  all  the 
patent  work  of  both  the  Crane  Company 
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and  the  Crane  Elevator  Company,  of  this 
city,  and  while  I  have  just  recently  opened 
an  office  of  my  own  as  a  regular  attorney, 
I  still  retain  all  the  patent  soliciting  work 
of  the  two  concerns  mentioned. 

Trusting  that  you  will  grant  me  space 
for  the  correction  of  any  misapprehension 
that  may  have  arisen  in  the  manner  re- 
ferred to,  I  remain,  with  best  wishes, 

Paul  Synnestvedt. 
Chicago.  III. 

s     $     § 

A  Dust  Guard. 

Editors: 

I  herewith  enclose  you  the  tracings  of 
an  air  brake  dust  guard,  which  I  think  is 
altogether  practical,  and  which  I  have 
had  in  mind  about  three  months. 

The  device  is   simple,  and   needs   little 

explanation.      The     introduction     of    the 

spring  makes   it   sure  to   work,   and  also 

of  a  discharge  of  air  from  the  brake 
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ticed  only  on  a  short  train;  but  the  latter 
two  will  cause  quick  action  regardless  of 
the  length  of  train. 

If   the    train    line    pressure    is    reduced 
faster  than  the  auxiliary  pressure  can  get 
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A  DOST  GUARD  FOB   AIR  BRAKE  HOSE. 


or   signal   pipe,   whenever   angle   cock    is 
opened,  or  train  breaks  in  two. 

Geo.  Shuart, 
Fireman   K.   C.  F.  S.  &  M.  Ry. 
Joplin,  Mo. 

[The  device  no  doubt  contains  merit, 
hut  we  are  not  sure  that  this  is  the  first  of 
its  kind.— Ed.] 

$  $  $ 

Emergency  from  a  Gradual  Reduction. 
Editors: 

The  three  main  troubles  which  cause 
brakes  to  fly  into  quick  action,  when  mak- 
ing a  gradual  service  reduction  of  train 
line  pressure,  are  a  weak  or  broken  grad- 
uating spring,  a  broken  graduating  pin 
and  sticky  triple. 

The  first  trouble  mentioned  will  be  no- 


to  the  brake  cylinder  through  the  service 
port  of  the  slide-valve,  quick  action  en- 
sues if  the  graduating  spring  is  weak  or 
broken,  as  there  is  nothing  to  stop  the 
piston  from  moving  full  stroke.  This  case 
can  happen  only  on  a  short  train,  as,  on  a 
long  one,  the  train  line  volume  is  so  much 
greater  that  a  certain  reduction  requires 
a  greater  length  of  time  proportionate  to 
the  train  length.  The  limit  of  the  num- 
ber of  cars  that  will  be  affected  by  a 
broken  graduating  spring  is  from  five  to 
seven.  With  a  train  of  over  seven  cars 
all  graduating  springs  could  be  removed 
without  experiencing  any  ill  effects. 

If  the  graduating  pin  is  broken  or  the 
graduating  valve  disconnected  it  can  not 
be  moved  from  its  seat.  With  the  first 
five-pound   reduction   the   triple    will   as- 


sume service  position,  but  the  brake  will 
not  set  on  that  car,  as  the  service  port  is 
blocked.  Just  as  soon  as  the  reduction  is 
sufficient  to  allow  auxiliary  pressure  to 
overcome  the  tension  of  the  graduating 
spring,  this  car  goes  into  quick  action, 
and  the  same  result  is  produced  on  the 
whole  train. 

With  a  sticky  triple  there  is  no  move- 
ment whatever  until  sufficient  train  line 
reduction  has  been  made  to  allow  auxili- 
ary pressure  to  break  the  triple  piston  and 
slide-valve  free  from  the  gum  and  cor- 
rosion. The  quick  movement  of  the  pis- 
ton compresses  the  graduating  spring  and 
we  have  the  same  result  as  with  a  broken 
graduating  pin  or  spring. 

The  general  idea  on  the  road  is  that 
these  emergency  applications  are  caused 
by  a  broken  graduating  spring  or  pin,  but 
instead  of  their  being  the  rule  they  are 
rather  the  exception,  as  the  chance  is  very 
small  for  the  breaking  of  these  parts.  In 
most  cases,  if  closely  examined,  it  will 
be  found  that  the  cleaning  and  oiling  of 
the  triple  will  do  away  with  the  trouble. 

If  quick  action  occurs  on  a  long  train 
with  a  gradual  reduction,  the  best  way 
to  find  the  imperfect  triple  is  to  make  a 
light  reduction  and  cut  out  the  triple  on 
the  car  where  the  brake  does  not  set.  If 
it  cannot  be  found  in  this  way,  turn  the 
angle  cocks  in  the  middle  of  the  train  and 
see  which  half  contains  the  seat  of  trouble. 
Then  cut  the  cars  in  from  the  middle,  five 
at  a  time,  if  on  the  last  half;  and  cut  out, 
five  at  a  time,  if  on  the  first  half.  We  can 
thus  readily  locate  the  car  to  be  cut  out. 
It  costs  some  money  to  keep  triples 
properly  cleaned  and  oiled,  but  triples  in 
good  condition  do  not  throw  a  train  into 
quick  action,  shifting  and  damaging 
freight  where  the  train  is  only  partially 
equipped  with  air  brakes. 

R.   H.   Br.ACKAi.L, 

D.  &  H.  C.  Co. 
Oneon/a,  X.   )'. 


Frank  M.  Ashley,  Hawthorne,  N.  J., 
has  been  granted  a  patent  on  a  new  air- 
brake system. 


The  plate  of  the  Traveling  Engineers' 
Convention,  shown  last  month,  has  been 
printed  on  paper  suitable  for  framing. 
Price  10  cents. 


The  proceedings  of  the  Traveling  En- 
gineers' Convention,  held  in  Chicago  in 
September,  are  nearly  ready,  and  can  be 
obtained  in  this  office;  price  75  cents  in 
paper  cover,  and  $1  in  leather.  The  pro- 
ceedings are  exceedingly  interesting,  and 
ought  to  be  read  by  every  train  man.  To 
motive-power  men  the  report  of  the 
Traveling  Engineers'  Convention  is  far 
more  valuable  and  interesting  than  the 
reports  of  any  other  conventions. 


QUESTIONS   AND  ANSWERS 

On  Air  Brake  Subjects. 

(107)  J.  C.  K.,  New  York,  asks: 

Is  it  possible  for  piston  and  slide  valve 
in  a  plain  triple  to  jar  down  while  run- 
ning.    A.— No. 

(108)  W.  R.  M.,  Bangor,  Me.,  asks: 
Should  water  be  used  on  a  hot  pump 

to  cool  it  down?  A.— No.  So  doing  is 
liable  to  damage  the  pump  by  cooling 
one  part  faster  than  another. 

(109)  J.  C.  K.,  New  York,  asks: 
Why  is  the  hole,  filled  by  a  plug,  neces- 
sary in  brake-cylinder  end  of  freight 
auxiliary?  A.— It  is  to  facilitate  the 
molder's  work  in  casting  the  cylinder, 
after  which  it  is  plugged  up. 

(no)  B.  VV.  S„  Princeton.  Ind..  writes: 
Is   there   any   reason,   other  conditions 
being  equal,  why  hot  air  cannot  be  car- 
ried through  a  pipe  as  far  as  steam,  the 
supply  in  each   case   to    be   continuous? 
A-— At  certain   high   pressures  and  very 
slow  flow,  we  think,  there  should  be  no 
appreciable   difference, 
(in)  W.  K.  M.,  Bangor,  Me.,  asks: 
Does  it  pay  to  take  off  the  top  head  in 
case  the  pump  cannot  be  started?     A.— 
Only  in  exceptional  cases,  and  provided 
that  it  is  not  going  to  consume  too  much 
time.    Generally,  it  would  not  pay  for  the 
delay.     Again,  the  facilities  for  doing  the 
work  are  limited,  as  is  the  time. 

(112)  C.  B.  B.,  Jersey  City.  N.  J„  asks: 
Is  it  possible,  while  running  along,  for 
driver  brake  or  tender  brake  to  apply,  on 
account  of  piston  in  triple  being  jolted 
down  into  braking  position?  A  friend 
of  mine  says  that  it  can  happen,  and 
claims  good  authority.  A.— No.  unless 
the  train  pipe  pressure  is  reduced.  The 
pressure  on  the  slide  valve  is  many  times 
greater  than  is  required  to  hold  the  parts 
in  release  position. 

("3)  J-  O.,  Jersey  City.  N.  J.,  writes: 
How  many  cars  are  required  to  notice 
difference  in  closing  of  preliminary  and 
of  train  line  exhausts?  I  have  from  two 
to  five  cars  and  can  notice  no  difference 
in  time  of  closing,  both  shutting  off  in- 
stantly when  valve  is  placed  on  lap.  A.— 
About  5  or  6.  and  sometimes  even  less. 
It  depends  somewhat  upon  the  condition 
of  brake  valve  and  degree  of  freedom  with 
which  the  equalizing  piston  works. 

(114)  C  B.  B.  Jersey  City,  N.  J.,  asks: 
If  in  the  o^-inch  pump  steam  should 
leak  by  the  small  piston  79,  and  packing 
rings  into  the  chamber  behind,  would  it 
not  prevent  pump  from  operating,  or  is 
there  some  provision  made  for  escape  of 
such    leakage?    A.— There    is    a   suitable 
port  connecting  this  chamber  to  the  ex- 
haust  port,   to   allow  leakage  to   escape. 
This  port  is  similar  in  function  to  those 
in  the  reversing  bush  of  the  8-inch  pump. 
See  reply  to  B.  J.  M.,  this  number. 
("5)  J.  O.,  Jersey  City,  N.  J.,  writes: 
In  Forney's  catechism,  chapter  on  air 
brakes,    it    is    said   the    greatest    braking 
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force  that  can  be  applied  to  the  drivers  is 
12,000  pounds  to  each.  Is  not  this  incor- 
rect? A.— 1.  The  author  means  that  the 
braking  power  given  is  the  greatest  that 
can  be  obtained  from  the  cylinder  and 
leverage  about  which  he  is  writing.  2.— 
Is  there  any  particular  figure  set  down  as 
a  limit  beyond  which  danger  of  loosening 
tires  would  prevent  us  from  going'  A  — 
2.   No. 

(116)  J.  O.,  Jersey  City,  N.  J.,  writes: 
In  your  article  on  "Doctor  Standard, 
in  October  number,  it  is  stated  that  in 
second  Burlington  test  "Quick  Action" 
nearly  lost  on  account  of  the  shock  at  rear 
end.  which  his  valve  gave.  What  was  the 
difference  between  the  valve  then  used 
and  that  now  in  use?  As  I  understand 
your  description,  it  acted  the  same  as 
present  form.  A.— The  principle  of  the 
two  valves  is  the  same.  The  form  of  the 
valves,  however,  is  somewhat  different, 
owing  to  the  improved  arrangement  of 
the  inner  parts  and  perfection  oi  minute 
details. 

(117)  J-  A.  S.,  Port  Jervis,  N.  Y..  writer 
The  Master  Car  Builders  say  auxiliary 
must  charge  in  55  seconds.  "Progressive 
Questions"  (226)  says  it  cannot  be  done  in 
less  than  iYA  minutes,  and  instructors  tell 
us  it  takes  2j/£  to  3  minutes.  How  is  this? 
A-— The  triples  generally  used  in  instruc- 
tion plants  are  of  the  earlier  quick  action 
form,  in  which  the  feed  grooves  were  made 
smaller,  and.  therefore,  frequently  re- 
quire 2  to  2l/2  minutes  to  charge  from  o  to 
70  pounds.  Hence  the  instructor's  fig- 
ures. Experience  has  brought  about  the 
M.  C.  B.  figures,  and  later  triples  con- 
form to  them. 
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sharp    wedge,    with     corresponding    ten- 
dency to  stick. 

(120)  C.  L.,  Frackville,  Pa.,  asks: 
What   should    be   the   size   of  auxiliary 
reservoirs    for   ',.    X.    10.    12    ;irKi    I4.jnch 
brake    cylinders,    respectively,    and 
where  there  are  two  brake  cylinders  to  one 
auxiliary   reservoir?     A.— 14 -inch   cylind- 
ers  should   have   16x33  auxiliary   reser- 
>rs;   12-inch  cylinders,   14x33:    10-inch 
cylinders,    12x33;  8-inch   cylinders,   10  x 
24.     Freight    car   cylinders,   8    inches    in 
diameter  with    12-inch  stroke,  have  aux- 
iliary reservoirs   ux2l'/2;  8-inch  cylind- 
ers. 8-inch  stroke,   n  x  15;  6-inch  cylind 
ers,   8-inch    stroke   9x18;    and     on     cars 
having  two  6-inch  brake  cylinders,  8-inch 
stroke,  n  x  21  auxiliaries  are  used.  These 
measurements  are  outside  ones. 

I  1-1  I  R.  M..  Jersey  City  Heights,  X.  J  . 
writes: 

I  have  been  studying  the  last  issue  of 
the  Air-Brake  Association  book,  and  am 
puzzled  about  a  pump  blowing.  How  are 
you  to  know,  after  disconnecting  exhaust 
pipe,  whether  pump  is  blowing  or  not; 
that  is,  how  are  you  to  tell  difference  be- 
tween the  regular  exhaust  of  steam  and 
live  steam  blowing  through  some  part? 
A.— Pump  up  to  that  pressure  which  will, 
with  full  throttle,  cause  the  pump  to 
"labor"  or  run  slow.  The  exhaust  will 
be  distinguished  by  its  sharp  and  forcible 
discharge  at  the  ends  of  the  stroke.  The 
steam  lost  by  leakage  will  escape  between 
the  exhausts  more  regularly  and  less  for- 
cibly. 


(118)  A.  H.  L.,  Boston,  Mass.,  writes: 
Our  air-brake  instructor  has  ordered 
all  pipes  taken  out  of  the  elbow  at  the 
train-pipe  exhaust  of  the  brake  valve.  He 
objects  to  the  pipe,  but  don't  say  why. 
Please  explain.  When  the  pipe  is  out. 
dust  blows  all  over  cab  every  time  brake 
is  set.  A. — Your  instructor  objects  on 
good  grounds.  The  engineer  should  hear 
the  exhaust  each  time  brake  is  set.  The 
length  of  exhaust  indicates  length  of 
train,  and  is  a  telltale  if  any  angle  cocks 
are  accidentally  or  maliciously  closed. 
Turn  the  elbow  around  about  90  degrees, 
and  it  won't  blow  dust. 


(119I  R.  M..  Jersey  City  Heights,  N.  J., 
asks: 

I.  Does  the  reversing  piston  strike  on 
bottom  of  its  bushing  each  time  it  ends 
its  downward  stroke?  A.— 1.  No.  See 
answer  to  "B.  J.  M.,"  in  this  number,  re- 
garding lead  in  air  pumps.  2.  Why  do 
valves  having  too  much  seat  bearing,  or 
bearing  being  at  too  acute  an  angle,  cause 
the  valve  to  stick?  A.— 2.  When  seats  are 
wide  there  is  a  greater  surface  exposed 
for  gum  to  deposit  and  cause  the  valve 
to  stick.  Seats  having  too  acute  angle  are 
likewise  objectionable.  In  addition,  they 
more    nearly   approach   the   shape    of    a 


(122)  J.  A.  S.,  Port  Jervis.  X.  Y..  writes: 
Was  there  any  change  required  in  the 
three  way  cock  in  order  that  it  could  be 
used  with  either  straight  or  automatic  air? 
This  was  before  my  time,  and  I  know 
nothing  about  it.  A.— The  three  way  cock 
wasthe  first  form  of  brake  used,  and  made 
its  appearance  with  the  introduction  of  the 
straight  air  brake.  When  the  plain  auto- 
matic brake  supplanted  straight  air,  the 
three  way  cock  was  retained  and  became 
a  part  of  the  automatic  system.  The  use 
of  automatic  brakes  on  long  trains  de- 
manded a  brake  valve  which  would  not 
release  head  brakes.  The  equalizing  feat- 
ure was  conceived  and  developed.  See 
answer  to  B.  W.  on  this  subject  in  this 
number. 

(123)    B.   J.    M.,    Chattanooga,    Tenn.. 
writes: 

What  are  the  four  small  holes  for  in  a 
straight  line  in  the  reversing  piston  bush- 
ing in  the  air  pump?  When  the  revers- 
ing piston  is  down,  the  holes  lie  between 
the  packing  rings.  A—  When  the  re- 
versing piston  is  in  its  upper  position, 
these  ports  admit  exhaust  steam  to  the 
underside  of  piston.  When  the  piston  is 
driven  downward,  the  exhaust  steam  is 
expelled  through  these  ports  until  the  re- 
versing piston  covers  them,  then  the 
steam  remaining  trapped  is  used  as  a 
cushion  to  prevent  the  piston  from  strik- 
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ing  the  bottom  of  reversing  cylinder. 
This  is  simply  a  cushion,  and  cannot  be 
called  "lead  " 

(124)  W.  G.,  Baltimore,  Md.,  asks: 
1  With  the  new  high-speed  brake,  are 
there  any  changes  to  be  made  in  the  foun- 
dation brake  gear;  that  is,  in  the  change 
of  levers?  A.— I.  Not  if  the  levers  are  as 
he  ivy  as  the  M.  C.  B.  Association  recom- 
mends. There  is  no  change  in  the  pro- 
portion of  the  levers.  2.  If  an  engine  is 
to  run  a  high-speed  braked  train  in  both 
directions,  will  not  the  ordinary  equip- 
ment do,  by  increasing  the  train-pipe 
ure,  and  adding  the  automatic  re- 
ducing valve  to  the  cylinder?  A.— 2.  Yes. 
1  With  the  train-pipe  pressure  at  no 
pounds  for  the  high-speed  brake,  what 
should  the  main-reservoir  pressure  be? 
A. — 3.  About  120  or  125,  or  whatever  the 
local  conditions  might  require. 
1  [25)  J.  A.  S..  Port  Jervis,  N.  Y.,  writes: 
It  is  stated  in  "Progressive  Questions 
and  Answers"  that  when  fully  charged, 
the  train  line  and  auxiliary  reservoirs  are 
"comparatively"  equal.  If  I  am  not  mis- 
taken, the  "Locomotive  Engineering" 
chart  shows  the  auxiliary  and  small  reser- 
voirs as  unequal  with  the  train  pipe.  A. — 
We  do  not  know  to  what  part  of  the 
questions  and  answers  you  refer,  or  in 
what  sense  the  quotation  is  used,  but 
would  say  that  when  train  line  and  auxili- 
ary reservoir  are  fully  charged,  they  are 
equal,  and  the  equalizing  reservoir  is  also 
equal  in  pressure  to  them.  In  other 
words,  all  three  are  equal  when  fully 
charged,  and  are  different  in  pressure 
only  during  time  of  application  or  in  pro- 
cess   of   charging. 

(126)  B.  W.  S.,  Princeton,  Ind.,  writes: 
Suppose  we  take  two  trains,  equipped 

in  all  other  respects  equal,  except  that  one 
is  to  be  operated  with  a  pressure  of  five 
atmospheres,  and  the  other  with  two  at- 
mospheres, and  that  it  is  required  to  re- 
duce the  pressure  in  each  train  pipe,  say, 
12  pounds.  Will  the  reduction  in  the 
high-pressure  pipe  be  accomplished  in 
less  time  than  that  in  the  low-pressure 
pipe?  If  so,  why?  A. — Yes;  because  the 
greater  pressure  has  a  greater  force  be- 
hind it  to  force  it  out.  For  example,  pump 
up  to  70  pounds  train-line  pressure,  and 
with  a  watch  time  the  successive  10- 
pound  reductions,  from  70  to  o  pounds 
made  in  service  position.  The  reduction 
from  70  to  60  will  require  less  time  than 
that  from  30  to  20  pounds. 

(127)  B.  W.,  Port  Jervis,  N.  Y.,  writes: 
Why  is  the  bottom  part  of  the  signal 

valve  underneath  the  cab  larger  than  the 
top  part?  I  mean,  why  is  the  space  larger 
beneath  the  rubber  diaphragm  than 
above?  A. — 1.  The  bottom  chamber  of 
the  present  form  of  signal  valve  serve; 
as  a  reservoir  for  pressure  to  produce  the 
blast  of  the  whistle.  The  function  of  this 
bottom  chamber  in  the  present  valve  is 
practically  the  same  as  the  reservoir  on 
the  old  type.    2.  Why  is  this  better  than 


the  old  signal  with  the  auxiliary  reservoir? 
A. — 2.  It  is  simpler,  and  a  greater  number 
of  successive  blasts  can  be  obtained  than 
with  the  old  form..  Many  troubles  cred- 
ited to  the  signal  valve  really  belong  to, 
and  can  be  frequently  traced  to  the 
clogged  condition  of  the  car  discharge 
valve. 

(128)  B.  J.  M.,  Chattanooga,  Tenn., 
writes : 

Has  the  air-pump  got  lead?  One  of 
our  men  says  he  will  argue  that  it  has,  or 
that  it  has  not.  Please  decide.  A. — By 
"lead"  is  meant  the  arrangement  of  the 
valve  motion  whereby  the  exhaust  from 
the  cylinders  of  an  engine  is  closed  and 
live  steam  is  admitted  before  the  piston 
completes  its  stroke.  The  object  is  to 
furnish  a  cushion  for  the  piston.  In  the 
air-pump  there  is  no  provision  of  this 
kind  made,  as  the  cushion  for  the  piston  is 
furnished  by  the  pressure  in  the  air 
cylinder  and  main  reservoir.  If  the  pump 
is  run  fast  when  pressure  is  low,  the  pis- 
ton will  strike  the  head.  It  is  for  this  rea- 
son, principally,  that  it  is  recommended 
to  run  the  pump  slowly  until  about  40  or 
50  pounds  has  been  accumulated  in  the 
main  reservoir. 

(129)  J.  W.  A.,  Brooklyn,  N.  Y.,  writes: 
I  have  a  D  8  brake  valve  on  my  engine. 

For  the  last  few  days  the  brakes  on  en- 
gine and  tender  have  been  continually  ap- 
plying and  releasing.  They  whistle  off 
at  the  triple  exhaust.  Air  leaks  out  of 
the  preliminary  exhaust  at  the  brake 
valve.  When  the  engine  is  coupled  to  a 
car  or  two  the  brakes  on  cars  are  all  right, 
but  on  engine  and  tender  they  keep  ap- 
plying and  releasing  the  same  as  with  the 
lone  engine.  A. — The  leakage  groove  in 
your  tender  brake  cylinder  is  probably 
clogged  up,  and  the  packing  in  your 
driver  brake  is  tight,  making  these  brakes 
susceptible  to  small  train  line  leaks.  The 
grooves  in  the  cars  are  probably  clear. 
Perhaps  a  gummy  excess  pressure  valve 
and  non-sensitive  governor  help  com- 
plicate matters.  Examine  these  parts. 
Also  have  the  rotary  valve  reseated. 

(130)  W.  G.,  Baltimore,  Md.,  asks: 

If  an  air-brake  train  broke  in  two,  and 
the  engine  drivers  locked  and  slid,  what 
would  you  do  to  get  them  revolving? 
A. — In  the  first  place,  the  assumption  that 
drivers  will  slide  when  a  train  breaks  in 
two  is  entirely  unfounded.  The  driver 
brake  tests  made  at  Nashville  on  the 
N.  C.  &  St.  L.  Ry.  in  1895,  proved  that 
it  is  an  exceedingly  difficult,  and  almost 
impossible  matter,  providing  the  engine 
is  properly  braked,  to  lock  the  drivers 
when  the  train  breaks  in  two,  unless  the 
engine  is  reversed.  However,  should  bad 
rail  or  other  cause  make  the  event  possi- 
ble, it  would  be  useless  to  try  to  unlock 
the  wheels.  Steam  might  be  used,  but  a 
brake  that  is  sufficiently  powerful  to  lock 
the  drivers  will  resist  such  efforts.  This 
attempt  would  be  analogous  to  trying  to 


start  an  engine  with  the  driver  brake  ap- 
plied. 

(131)  W.  R.  M„  Bangor,  Me.,  asks: 
What  should  an  engineer  do  when  the 
air  pump,  8-inch,  stops?  A. — First  close 
the  air-pump  throttle,  and  a  few  minutes 
later  open  it  quickly.  If  this  does  not 
start  the  pump,  tap  lightly,  with  a  soft 
hammer  or  block  of  wood,  on  the  outside 
cap  nut.  If  either  of  these  remedies  starts 
it,  feed  the  lubricator  faster;  if  not,  re- 
move the  outside  cap  nut  and  examine  the 
reversing  piston.  If  one  ring  is  broken, 
carefully  remove  all  the  pieces  and  blow 
the  ports  out,  then  oil  well,  and  when 
replaced  it  will  generally  run  all  right 
until  the  terminal  is  reached.  Cases  have 
been  known  where  candle  wicking  was 
used  successfully  for  packing  this  piston, 
in  the  event  of  both  rings  being  broken. 
Where  only  one  ring  is  in  service,  or 
where  both  are  gone,  a  more  liberal  sup- 
ply of  oil  is  required  than  if  both  were  in 
place. 

(132)  G.  C.  L.,  Lowell,  Mass.,  asks: 
With  the  quick  action  triple  valve  could 

the  air  in  cylinder  be  let  out  by  opening 
bleeder  on  reservoir,  after  an  emergency 
application  (train  pipe  empty),  or  would 
graduating  spring  close  the  graduating 
valve  before  pressure  was  all  gone.  A. — 
The  air  would  pass  out  from  the  brake 
cylinder  through  the  auxiliary  reservoir 
and  bleeder  until  the  graduating  spring 
tension  was  stronger  than  auxiliary  pres- 
sure, then  the  slide  valve  would  move  up 
and  blank  the  cylinder  port.  By  this 
time  the  brake  cylinder  release  spring 
would  have  moved  the  piston  consider- 
ably homeward,  possibly  far  enough  to 
uncover  one  end  of  the  leakage  groove, 
and  the  cylinder  air  would  escape  through 
it.  Again,  there  is  a  chance  of  the  slide 
valve  tipping  or  leaking,  which  will  allow 
the  remaining  pressure  in  the  brake 
cylinder  to  escape. 

(133)  E.  G.  R.,  Mt.  Savage,  Md.,  asks: 
Why  does  the  8-inch  pump  always  stick 

on  the  bottom  of  stroke  when  out  of 
order?  Some  say  it  is  the  weight  of  the 
piston  If  this  is  so,  why  does  it  not  move 
up  when  steam  is  turned  on?  A. — The 
piston  does  not  always  stick  at  the  bot- 
tom end  of  stroke.  There  are  causes  which 
make  it  stick  at  the  top  end  as  well.  Your 
trouble  is  probably  caused  by  a  loose  or 
worn  reversing  valve  plate,  or  loose  or 
broken  nut  on  end  of  piston  in  air  cylin- 
der. These  are  the  more  common  causes. 
We  would  strongly  urge  you  to  procure  a 
copy  of  the  Air-Brake  Men's  Nashville 
Proceedings.  The  paper  on  "Air  Pumps; 
Their  Troubles  and  Treatment,  and  Tools 
for  Making  Repairs"  is  the  best  treatise 
on  air  pumps  ever  written,  and  should 
be  in  the  hands  of  each  repairman  and 
others  interested  in  air  brakes.  Price  SO 
cents,  for  sale  in  this  office. 

(134)  J.  C.  K„  New  York,  writes: 
Why    does    not   the   equalizing    piston 

lift  its  full   distance  in  reductions  where 


chamber  D  has  finished  reducing,  before 
the  train  line  lias  finished?  In  cases 
where  it  takes  train  line  longer  to  reduce 
than  chamber  D,  train  line  must  be 
stronger  at  time  of  finish  of  chamber  D 
exhaust  than  pressure  in  chamber  D.  That 
is  clear,  and  that  being  the  case,  why  will 
not  the  train  line  pressure  push  that  pis- 
ton all  the  way  up,  and  escape  quicker  in 
that  way?  A.— With  about  ten  cars  the 
equalizing  piston  travels  its  full  stroke. 
On  a  less  number  it  stops  short  of  that. 
Just  where,  is  somewhat  uncertain,  and 
dependent  upon  the  condition  of  the  pis- 
ton. A  great  many  pistons  require  a 
pound  or  two  reduction  before  they  will 
lift,  and  of  course  would  resist  with  the 
same  amount  of  friction,  being  pushed  to 
the  full  stroke.  This  would  account  for 
the  difference  in  pressures  in  chamber  D 
and  train  pipe,  as  above  mentioned. 

(135)  E.  G.  R.,  Mt.  Savage,  Md.,  asks: 
1.  Why  does  the  8-inch  pump  blow  on 
the  up  stroke  and  not  on  the  down  stroke? 
A. — 1.  If  the  blow  is  on  the  up  stroke 
and  not  on  the  down  stroke,  it  is  in  either 
or  all  of  the  following  places:  the  revers- 
ing slide  valve  rod  17  in  bush  19,  rod  17 
in  cap  20,  past  packing  rings  in  reversing 
piston  23,  or  perhaps  slide  valve  16.  As 
will  be  seen,  all  these  parts  are  in  com- 
munication with  the  exhaust  on  the  up 
stroke,  and  consequently  manifest  them- 
selves on  the  up  stroke.  On  the  down 
stroke  the  first  two  mentioned,  and  the 
most  common,  blow  into  the  live  steam 
on  top  of  main  piston  10.  Blows  on  both 
up  and  down  strokes  are  as  follows: 
slide  valve  16,  main  valve  7,  and  main 
piston  packing  rings  12.  2.  Why  are  so 
many  packing  rings  turned  eccentric  with 
the  bore?  A.— 2.  When  sawed,  after  turn- 
ing, rings  so  made  do  not  spring  as  wide 
apart  at  the  ends,  and  consequently  fit 
the  cylinder  better  in  which  they  work. 

(136)  B.  W„  Port  Jervis,  N.  J.,  writes: 
Was  there  ever  an  equalizing  apparatus 
used  on  the  Westinghouse  brakes  that  was 
separate  from  the  engineer's  valve?  I 
have  an  1887  catalog  showing  such  a 
device  used  in  connection  with  the  old 
brass  engineer's  valve  that  was  in  use  be- 
fore the  equalizing  engineer's  valve.  I 
never  saw  one  of  these  separate  equaliz- 
ing parts,  and  never  met  anyone  who  did. 
A. — The  use  of  automatic  brakes  on 
freight  trains  soon  made  manifest  the  ne- 
cessity for  an  equalizing  feature  of  some 
kind  to  prevent  the  release  of  head  brakes. 
The  prior  use  of  brakes  on  passenger 
trains  did  not  demand  this  feature,  as  the 
trains  then  were  short  and  the  three  way 
cock  was  sufficient,  as  only  plain  triples 
were  used.  But  long  freight  trains  re- 
quired it.  The  brass  valve,  or  Bn,  was 
the  first  attempt,  but  was  unsatisfactory  on 
account  of  not  being  automatic.  The  pres- 
ent equalizing  piston  principle  was  con- 
ceived, and  was  embodied  in  a  separate 
valve  placed  in  the  train  pipe  under  the 
tender.     So  satisfactory  was  its  perform- 
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ancc  there  that  it  was  soon  afterwards  em- 
bodied  in   the   brake  valve   prop.  1 

(137)  J.  C.  K.,  New  York,  writes: 
In  answer  to  an    argument    made    by 
Paul    Synne  tvedt,    in   the    February   and 
March   (1896)   numbers  of  "Locomotive 

Engineering,"  it  is  stated  that  quick-ac- 
tion triples  could  not  be  used  on  tenders 
unless  the  graduating  springs  were  made 
stronger.  It  would  seem,  however,  thai 
they  are  now  being  used  011  tenders,  with 
high  speed  equipment,  without  any  change 
of  spring.  Would  you  kindly  explain,  if 
any  changes  were  made  to  accomplish  this 
result;  also,  what  the  unworthy  practices 
were,  which,  in  article  on  page  185,  Feb- 
ruary (1896)  number,  it  is  said,  using 
heavier  springs  would  be  catering  to? 
A.— The  argument  was  against  the  gen- 
eral use  of  quick-action  triples  on  ten- 
ders. The  high-speed  brake,  at  that,  used 
a  quick-action  triple  on  the  tender,  and 
we  should  have  so  stated.  There  has  been 
no  change  made  to  adapt  it  to  this  class 
of  service.  The  wrong  practice  referred 
to  was  the  undue  use  of  the  emergency 
position. 

(138)  R.  M.,  Jersey  City  Heights,  N.  J., 
writes: 

Is  there  any  way  an  engineer  can  tell, 
when  he  has,  say,  five  cars,  about  how 
high    his    auxiliaries    are    charged,    com- 
pared with  train-line  pressure  as  shown 
by  the  gage,  except  by  waiting  till   feed 
valve  closes  at  70  pounds?     Some  engi- 
neers claim  that  on  a  train  of  any  length 
the  charging  of  the  auxiliaries  keeps  up 
with  the  rise  in  pressure,  as  shown  by  the 
gage  as   it   starts  towards  70,   after  they 
cut     into    the     train.      A.— If    the     train 
pipe,  auxiliaries  and   main   reservoir  are 
all  empty  of  pressure,  and  the  pump  be 
started,   all   will   charge   alike,  as   all   are 
connected.     The  black  pointer  will  indi- 
cate the  pressure  in  train  pipe  and  auxil- 
iaries,  and    the   red    pointer,   coinciding 
with    the   black   one.    will    register    main 
reservoir  pressure.     But  if  the  train  pipe 
and  auxiliaries  on  the  cars  be  empty,  and 
the    main  reservoir    on    the     engine     be 
charged  when  the  coupling  is  made,  the 
black  hand  will  indicate  train  pipe  pres- 
sure   only.     By    lapping    the    valve    and 
waiting    until    the    black    pointer     stops 
dropping  back,  the  point  at  which  it  stops 
shows  that  train  pipe  and  auxiliary  reser- 
voir pressures  have  equalized  at  that  fig- 
ure. 

(139)  J.  A.  S..  Port  Jervis.  X.  J.,  writes: 

It  is  said  that  a  loose  stem  in  the  signal 
valve  causes  whistle  to  blow  twice.  How 
do  you  explain  its  blowing  twice?  I  sup- 
pose of  course  it  must  seat  and  then  lift 
up  again,  which  would  seem  to  indicate 
that  the  pressure  escapes  faster  off  the 
bottom  than  off  the  top:  is  this  the  case? 
A-— Perhaps  as  good  an  explanation  as 
any  is  as  follows:  In  pulling  the  cord, 
the  reduction  of  pressure  at  the  car  dis- 
charge valve  allows  the  greater  and  un- 
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disturbed  pressure  in  the  bottom  oi  the 
•ial  valve  to  lift  the  diaphragm  and  stem 
against  the  reduced  pressure  on  top  of 
diaphragm,  and,  until  an  equilibrium  is 
reached,  pass  out  through  the  whistle,, 
making  the  blast.  The  pressure  reducing 
valve  opens  and  ;ts  recharge  to  the- 

signal  vavle  closely  on  the  heels  of  the- 
reduction  then  on  its  way  to  the  signal 
valve.  This  recharge  should  hold  down 
the  diaphragm  ami  allow  the  under  cham- 
b(  1  to  feed  up  past  the  stem.  If  tl 
is  loose,  however,  the  recharge  reaches 
the  under  chamber  almost  as  soon  as  the 
top,  and,  following  so  closely  on  the  heels- 
of  the  reduction,  finds  the  diaphragm  in  a/ 
state  of  vibration  still,  and  easily  forces  it 
upward.  Dropping  the  stem  down  about 
a  scant  1-32  inch  in  the  bush,  thus  charg- 
ing the  under  chamber  more  slowly,  will 
cure  this  trouble. 

(140)  J.  H.  M.,  Savage,  W.  Va.,  writes: 
On   one  of  our  locomotives   equipped 
with  the  Leach  pneumatic  sanding  appar- 
atus, the  tender  brake  sets  every  time  the 
sander   is  used.     The  engine  has  a   D-8 
brake  valve.     The  air  supply  for  the  sand- 
ing apparatus  is  taken  from  the  main  res- 
ervoir pressure.     The  connection  is  made 
in  the  gage  pipe  which  carries  main  res- 
ervoir air  from   the  brake   valve  to   the 
red  hand.     The  engine  is  used  on  a  short 
branch  road,  and  scarcely  ever  haul  any 
air    cars.      What    is    the    cause    of     the 
trouble?    A. — Some    sanders    have    been 
connected  to  the  gage  pipe  leading  from 
the  brake  valve  to  the  black  hand,  or  to 
the  equalizing  reservoir  pipe,  which  con- 
tains the  same  pressure,   and,   in  conse- 
quence, each  time  the  sander  is  used  the 
pressure  on  top  of  the  equalizing  piston 
is  reduced,  thereby  causing  the  brakes  to 
set.     With    the    connection    as    you    de- 
scribe, the  sander  is  probably  using  more 
pressure  from  the  main  reservoir  than  the 
pump    is   putting   in,   and   pressure   from 
the  train  pipe  returns  to  the   main   res- 
ervoir, making  the  reduction  which  sets 
the   brake.     This   could   happen   if  brake 
valve  handle  were  left  in  full  release  posi- 
tion, as  it  is  liable  to  be,  under  the  condi- 
tions   given.     As    nothing   is   said   about 
the  driver  brake  setting,   we  assume  the 
tender  brake   alone   applies.     This   could 
be  accounted  for  by  the  leather  packing 
in  the   driver  brake  cylinders   not  being 
in  as  good  condition  as  that  in  the  tender 
brake   cylinder,    or   perhaps   the    leakage 
groove   in   the   tender  brake   cylinder   is- 
clogged  up. 


For  the  first  time  since  the  Argentine- 
Republic  began  to  do  railroad  work,  the 
government  of  that  country  has  invited 
bids  from  citizens  of  the  United  States. 
They  want  a  new  central  station  in 
Buenos  Ayres,  not  to  cost  more  than 
$4,000,000  (about  $2,000,000  of  our  money). 
This  ought  to  build  something  of  a  sta- 
tion. 
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EQUIPMENT    NO'l  ES. 

(Continued  from  page  S33. 

The    Baldwin    Locomotive    Works   are 

engaged  on  an  order  for  two   six-wheel 

connected  engines  for  the  Atlantic  Coast 

Line. 

One  six-wheel  connected  engine  is  be- 
ing built  for  the  Occidental  Railroad  of 
Guatemala  at  the  Baldwin  Locomotive 
Works. 

The  Terminal  Railroad  Company  of  St. 
Louis  are  having  two  six-wheel  connected 
engines  built  at  the  Baldwin  Locomotive 
Works. 

The  Oahu  Railway  and  Land  Company 
are  having  one  six-wheel  connected  en 
gine    built    at    the    Baldwin    Locomotive 
Works. 

The  New  York  Central  &  Hudson  River 
Railroad  are  having  ten  standard  engines 
built  at  the  Schenectady  Locomotive 
Works. 

The  Astoria  &  Columbia  River  Railway 
are  having  one  four-wheel  connected  en- 
gine built  at  the  Schenectady  Locomotive 
Works. 

Two  six-wheel  connected  engines  are  be- 
ing built  at  the  Baldwin  Locomotive 
Work  for  the  Detroit  &  Lima  Northern 
Railroad. 

The  Richmond  Locomotive  Works  are 
engaged  on  five  eight-wheel  connected 
engines  for  the  South  Carolina  &  Georgia 
Railroad. 

The  Lake  Shore  &  Michigan  Southern 
Railroad  are  having  twenty  six-wheel  con- 
nected engines  built  at  the  Brooks  Loco- 
motive Works. 

The  Chicago,  Milwaukee  &  St.  Paul 
Railway  are  having  twelve  six-wheel  con- 
nected engines  built  at  the  Baldwin  Loco- 
motive Works. 

The  Lehigh  Coal  &  Navigation  Com- 
pany are  having  several  eight-wheel  con- 
nected engines  built  at  the  Baldwin  Lo- 
comotive Works. 

Five  six-wheel  connected  engines  are 
under  construction  at  the  Schenectady  Lo- 
comotive Works  for  the  Chicago  &  North- 
western Railway. 

The  Chicago,  Milwaukee  &  St.  Paul 
Railway  are  having  five  six-wheel  con- 
nected engines  built  at  the  Schenectady 
Locomotive  Works. 

The  Louisville,  Henderson  &  St. 
Louis  Railroad  are  having  two  six-wheel 
connected  engines  built  at  the  Pittsburg 
Locomotive  Works. 

Three  six-wheel  connected  engines  are 
under  construction  at  the  Baldwin  Loco- 
motive Works  for  the  Houston,  East  & 
West  Texas  Railway. 

The  B.  &  O.  Railroad  is  having  built 
ten  express  cars  for  the  use  of  the  United 
States  Express  Company  on  the  B.  &  O. 
lines.  These  cars  are  to  be  60  feet  in 
length,  of  extra  strength,  and  so  arranged 
that  they  can  be  used  for  the  transporta- 
tion of  fine  horses.  They  will  be  fitted 
up  with  removable  stalls,  and  when  not 
used  for  horses,  will  be  placed  in  regular 
service. 


The  Diamond  S  Brake  Shoe. 

In  1889  the  Master  Car  Builders'  Asso- 
ciation appointed  a  committee  to  conduct 
a  series  of  laboratory  tests  to  ascertain 
what  metal  was  best  adapted  for  the  con- 
struction of  brake  shoes.  The  require- 
ments of  a  suitable  metal  called  for  suffi- 
cient friction  for  holding  power,  durabil- 
ity, uniformity,  strength  to  insure  safety 
and  mild  and  uniform  effect  on  tire. 
While  testing  a  miniature  Congdon  shoe 
one  of  the  committee  observed  that  an 
accumulation   of  cast  iron   granules   was 
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formed  on  the  upper  edge  of  such  of  the 
wrought  iron  inserts,  causing  the  sur- 
rounding iren  to  heat  to  redness,  until 
finally  the  granules  passed  over  the  sur- 
face of  the  wrought  iron  and  the  heat  sub- 
sided until  another  accumulation  of  cast 
iron  granules  had  been  caused.  This  con- 
vinced the  observer  that  the  weakness  of 
the  Congdon  shoe  was  that  the  wrought 
iron  barriers  were  not  sufficiently  sub- 
divided. 

This  set  him  to  scheming  out  some- 
thing better,  and  after  various  experi- 
ments he  hit  upon  the  plan  of  forming 


into  the  shape  of  the  brake  shoe  a  bundle 
of  meshes  cut  from  mild  steel,  into  which 
the  cast  iron  is  poured,  thus  forming  a 
combination  steel  and  cast  iron  shoe.  The 
torm  of  the  meshes  ready  for  placing  in 
the  shoe  mold  is  shown  in  figure  1.  The 
shoe  as  it  appears  while  in  service  is 
shown  in  figure  2. 

Exhaustive  service  tests  with  this  shoe 
prove  that  it  possesses  in  an  eminent  de- 
gree all  the  good  qualities  that  have  been 
lacking  in  most  of  the  brake  shoes  hith- 
erto put  upon  the  market.  It  has  excel- 
lent holding  power,  is  so  durable  that  it 
wears  out  a  great  many  cast  iron  shoes 
doing  equal  service,  is  easy  on  steel  tires, 
and  is  so  strong  that  it  can  be  worn  down 
to  a  mere  shell  without  danger  of  break- 
age. These  sum  up  all  the  merits  of  a 
good  brake  shoe  that  we  are  familiar  with. 
It  has  been  put  upon  the  market  by  the 
Sargent  Company,  Chicago,  111. 

§     i     $ 

The  most  handsome  illustrated  catalog 
that  we  have  examined  for  a  long  time  has 
recently  been  published  by  the  Crosby 
Steam  Gage  and  Valve  Company,  of  Bos- 
ton. It  contains  beautiful  illustrations  of 
the  great  variety  of  gages,  valves  and 
other  steam  appliances  made  by  the  com- 
pany. In  the  front,  there  is  a  very  artistic 
page,  formed  from  the  photographs  of 
the  medals  received  by  the  company  at  the 
various  expositions  where  their  goods 
were  shown.  Engravings  showing  their 
marble  gage  tablet  and  sets  of  various  in- 
struments are  exceedingly  striking.  Ex- 
cellent illustrations  of  the  Crosby  indi- 
cator are  given  and  of  the  various  ap- 
paratuses in  connection  with  its  use.  Be- 
sides the  illustrations,  the  volume  con- 
tains a  great  deal  of  useful  information 
concerning  steam,  and  finishes  with  re- 
liable tables  giving  the  circumference  and 
area  of  circles. 


Just  as  we  go  to  press  we  receive  the 
particulars  of  a  fearful  accident  which  hap- 
pened on  the  New  York  Central  on  the 
morning  of  October  24th.  By  the  slip- 
ping of  an  embankment  an  express  train 
was  precipitated  into  the  Hudson  River. 
About  twenty  persons  lost  their  lives  by 
drowning.  Several  of  our  personal  friends 
were  among  the  unfortunates.  Another 
had  a  remarkably  close  escape.  That  was 
Mr.  F.  H.  Stillman,  of  the  firm  of  Watson 
&  Stillman.  He  was  in  the  sleeper  that 
went  into  the  water,  but  being  awake  when 
the  crash  came,  had  the  presence  of  mind 
to  pull  up  the  window  and  jump  into  the 
water.  He  succeeded  in  swimming  ashore. 

@      i      © 

The  "Street  Railway  Journal,"  of  New 
York,  did  itself  proud  by  issuing  a  Nia- 
gara Falls  Convention  number  having  134 
pages  of  reading  and  illustrations  and  a 
total  of  362  pages,  besides  the  cover.  An 
idea  of  its  size  can  be  gained  by  thinking 
that  it  weighs  over  four  pounds. 
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Four  magnificently  equipped  trains 
have  just  been  built  at  the  Wagner  Pal- 
ace Car  Works,  in  Buffalo.  They  con- 
sist of  thirty-one  palace  cars,  compris- 
ing dining,  buffet,  library,  regular  and 
compartment  sleepers.  The  cars  are  fin- 
ished in  olive  green  and  scroll  gold,  a 
new  design  recently  adopted  by  the  Wag- 
ner shops.  The  state  rooms  are  finished 
in  white  and  gold  in  some  of  the  cars, 
and  in  others  finished  in  natural  wood. 
The  upholsterings  are  of  heavy  silks  and 
tapestries  of  great  richness.  These  mov- 
ing palaces,  illuminated  by  electricity, 
will  run  on  the  twenty-four  hour  service 
from  Boston  and  New  York  to  Chicago. 

i     i     ft 

"The  Gold  Fields  of  Surinam"  is  the 
name  of  a  new  illustrated  paper,  the  first 
number  of  which  has  been  received.  It 
is  a  very  handsome  production,  with  a 
great  many  fine  engravings,  printed  on  a 
fine  quality  of  coated  paper.  Surinam  is 
in  Dutch  Guiana,  in  South  America,  but 
the  paper  is  published  in  Boston.  Nearly 
all  the  scenes  depicted  are  in  Dutch 
Guiana,  and  they  are  very  interesting. 
The  intention  is  to  publish  a  number 
when  enough  copy  is  prepared  to  make 
up  the  paper.  It  is  sold  for  10  cents  a 
copy. 

ft    i    § 

The  Great  Northern  Railway  has  open- 
ed up  four  new  extensions  of  branches 
this  season,  to  wit:  Thirty-four  miles 
from  Halstad  to  Crookston,  twenty-eight 
miles  from  Hope  to  Aneta,  sixteen  miles 
from  Cavalier  to  Walhalla  and  fourteen 
miles  from  Langdon  to  Hannah.  The 
first  named  line  is  in  Minnesota,  and  the 
other  three  in  the  famous  wheat  belt  of 
North  Dakota.  The  Great  Northern  has 
also  equipped  its  passenger  coaches  with 
wide  or  flush  vestibules. 

i     ft     ft 

It  is  announced  that  the  Pennsylvania 
Railroad  will  spend  a  large  sum  in  double- 
tracking  the  Camden  &  Atlantic  road 
from  Berlin  to  Atlantic  City,  in  elevating 
the  tracks  from  the  drawbridge  into  the 
city,  a  distance  of  two  miles,  and  in  erect- 
ing a  grand  terminal  station  of  stone, 
brick  and  iron.  The  improvements,  espe- 
cially the  double-tracking,  will  shortly 
be  begun. 

i     ft     ft 

It  is  announced  that  the  Japanese 
Government  has  adopted  the  6o-pound 
standard  Pennsylvania  Railroad  rail  for 
the  extension  of  the  imperial  road. 

ft     ft     ft 

It  is  reported  that  a  recent  accident  on 
a  Brazilian  railway  has  been  attributed 
to  some  genius  who  greased  the  rails  to 
help  the  train  up  a  steep  grade. 

ft     ft     i 

The  Japanese  Government  has  con- 
tracted with  the  Illinois  Steel  Company 
for  26,000  tons  of  70-pound  steel  rails 
and  fastenings. 


WHAT    YOU    WANT   TO   KNOW. 

Questions  and  Answers. 

Correspondent i  wishing  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  natni  1  and  addresses,  not 
for  pud  lit  ation,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  ///<■  waste  basket. 

(79)  F.  V.  B.,  Gal  ton,  Pa.,  writes: 
There    has    been    an    argument    here 

among  the  men  with  reference  to  two 
time-card  rules;  one  is,  "You  will  govern 
yourself  accordingly,"  and  the  other  is, 
"You  will  be  governed  accordingly." 
What  is  the  difference,  if  any?  A. — We 
fail  to  see  an  opening  for  discussion  in 
the  case,  since  both  clauses  plainly  indi- 
cate that  the  rules  are  for  the  government 
of  the  employe  in  accordance  with  the 
provisions  of  the  former. 

(80)  J.  P.,  Marshalltown,  O.,  asks: 
What  is  the  trouble  with  a  Monitor  in- 
jector that  does  not  prime  good,  and 
when  working,  breaks  very  easy,  when 
just  cleaned  out  and  apparently  in  good 
condition?  A. — The  reasons  for  failure  of 
an  injector  to  work  properly  are  many, 
among  which  are:  wet  steam,  leaky  joints 
and  too  little  volume  of  water  to  abstract 
the  heat  of  the  steam.  With  high  boiler 
pressures  the  volume  of  water  must  be 
greater  than  with  low,  in  order  to  allow 
the  water  to  condense  the  steam.  An 
adjustable  tube  or  one  designed  for  the 
pressures  used,  will  cause  the  injector  to 
work  as  it  should.  See  answer  73  in  the 
September,   1896,  number. 

(81)  W.  W.  L.,  Bigelow,  Mo.,  writes: 
Where  both  eccentrics  and  blades  are 
slipped  at  the  same  time,  please  give  me  a 
quick  and  accurate  way  of  setting  them. 
A. — There  are  no  short-cuts  for  a  situa- 
tion of  this  character,  which  resolves  itself 
simply  to  a  case  of  "valve  setting,"  since  the 
eccentric  rods,  by  changing  their  length, 
have  destroyed  the  equality  of  valve 
travel,  and  the  shifted  eccentrics  have  pro- 
duced a  like  result  for  the  angular  ad- 
vance. The  "accurate"  way  to  handle  the 
problem,  then,  will  plainly  be  to  bring 
the  eccentric  rods  to  such  a  length  as  will 
cause  the  valve  to  travel  equally  over  the 
steam  ports,  and  then  move  the  eccentrics 
on  the  axle  to  get  the  required  amount  of 
lead.  The  "quick"  part  of  the  operation 
depends  entirely  on  the  dexterity  of  the 
operator. 

(82)  D.  E.,  Grand  Rapids,  Mich.,  asks: 
Will  you  kindly  inform  me  as  to  the  ad- 
vantages of  the  Belpaire  fire-box?  It  has 
always  seemed  to  me  that  boilers  with 
this  form  of  fire-box  were  expensive  to 
construct  and  maintain,  as  I  frequently 
see  them  leaking  around  the  corners 
where  the  fire-box  joins  the  shell.  A. — 
Several  advantages  are  claimed  for  the 
Belpaire  fire-box,  among  which  are  an  in- 
creased steam  space,  a  better  system  of 
staying  than  with  radial  stay-bolts  or 
crown  bars,  and  also  furnishing  a  readier 
means   of  washing   out   of   crown    sheet. 


Leaks  at  the  junction  of  fire-box  and 
waist  are  not  an  unusual  occurrence  in 
this  type  of  boiler,  and  the  reason  for  the 
weakness  is  the  inequality  of  the  strains 
at  the  point  where  the  circular  sheet  joins 
>  ctangular  section. 

(8.3;  G.  C.  C,  Lowell,  Mass.,  writes: 
Please  tell  mc  what  was  the  matter  with 
a  Seibcrt  triple  sight  feed  lubricator  that 
was  filled  and   run  75  miles,  after  which 
the  feeds  were  closed  and  the  steam  an  I 
water  valves  left  open  as  usual.     The  en- 
gine was  then  put  in  the  house  and  re- 
mained 36  hours,  the  steam  pressure  going 
down  to  nothing  for  a  few  hours  of  that 
time.     Engine  was  taken  out  and  no  oil 
was  found  in  the  lubricator,  but  the  latter 
was  full   of  water.     After  filling  the   lu- 
bricator it  worked  all  right  again.    Where 
did  the  oil  go?    A. — The  oil  went  into  the 
boiler  which,  as  it  cooled  off,  condensed 
the  steam  and  formed  a  vacuum,  lifting 
the  oil  from  the  cup  up  through  the  water 
valve  into  the  condenser  and  through  the 
steam  valve  to  the  boiler.     If  the  water 
valve  as  well  as  the  feed  valves  had  been 
closed,   the   oil   could   not  have   escaped 
fiom  the  lubricator.    The  water  found  in 
the  cup  was  water  of  condensation  from 
the  boiler  after  the  engine  was  fired  up. 

(84)  J.  B.,  Peoria,  111.,  asks: 
Can    you    say    if    Dixon's    pure    flake 
graphite  mixed  with  tallow,  will  feed  in  a 
Nathan  lubricator,  and  if  the  same  graph- 
ite finely  pulverized   is  as  good  for  the 
purpose  as  the  flake;  the  pulverized  is  the 
only  kind  I  can  get  here.     Is  there  any 
danger  of  the  graphite  stopping  up  the  lu- 
bricator or  oil  pipes?    A. — A  graphite  and 
tallow  compound  will  not  feed  satisfactor- 
ily in  a  sight  feed  lubricator.    The  pulver- 
ized graphite  is  equal  to  the  flake  in  point 
of  quality.    Dixon's  graphites  are  the  best, 
and  the  fact  that  a  lubricator  will  clog  by 
its  use  does  not  detract  from  the  value  of 
graphite  as  a  lubricant.     The  better  way 
to  use  graphite  in  the  cylinders  is  to  in- 
troduce it  in  the  oil  delivery  pipes  at  a 
convenient  point  between   the  lubricator 
and  cylinders,  by  means  of  hand  oilers, 
making  an  application  of  the  graphite  at 
least  once  each  trip,  and  using  the  lubri- 
cator   in    the    interim,    thus    making   the 
graphite  an  accessory  to,  but  independent 
of  the  lubricator. 

(85)  R.  R.  K.,  Rich  Hills,  Mo.,  writes: 
I  find  if  I  place  a  lead  pencil  in  the  cen- 
ter of  the  main  crank  pin  and  move  the 
engine,  the  pencil  will  make  a  mark  in  a 
series  of  curves,  which  convinces  me  that 
the  crosshead  never  travels  backward  in 
the  guides  unless  the  engine  slips  or  is 
backing  up.  Am  I  correct?  A. — The  ac- 
curacy of  your  deductions  is  unquestion- 
able from  one  point  of  view,  but  from 
another  the  same  cannot  be  said,  simplv 
because  the  case  is  one  of  relative  mo- 
tion. With  reference  to  the  engine,  the 
crosshead  travels  backward  on  its  return 
stroke.     Referred  to  the  rail,  the  motion 
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of  the  crosshead  is  never  backward,  as  can 
easily  be  proved  by  assuming  a  driving 
wheel  to  be  any  diameter — say,  6  feet — 
and  let  the  pin  be  supposed  to  travel  2  feet 
from  the  front  to  the  back  center,  as  that 
is  the  stroke  that  introduces  the  question 
of  backward  movement.  The  wheel  will 
have  a  circumference  of  18.84  feet,  and 
while  the  crosshead  is  traveling  2  feet — 
the  length  of  its  return  stroke — the  wheel 
will  make  one-half  a  revolution  ahead, 
which  is  equal  to  one-half  its  circum- 
ference, or  9.42  feet,  showing  that,  with 
reference  to  the  rail,  the  crosshead  has 
had  a  motion  of  translation  ahead  far  in 
excess  of  its  stroke  motion  backward. 

(86)  J.  G.  B.,  Detroit,  Mich.,  writes: 
I   would  like  to  know  what  causes  an 
8-inch  driving  axle  to  break — that  is,  what 
are  the  forces  to  rupture  it,  and  what  are 
the  fiber  stresses  in  such  an  axle  on  an 
engine  with  cylinders  19x24  inches,  hav- 
ing 180  pounds  boiler  pressure?     A. — An 
investigation  of  the  failure  of  driving  axles 
shows  that  breakage  usually  occurs  between 
the  driving  box  and  wheel  hub,  and  the 
causes  to  be  a  bending  moment  Mb,  whose 
■lever  arm  is  the  distance  from  the  center 
of  the  main  rod  bearing  on  the  crank  pin 
to   the   inside   hub    face,   and   a   twisting 
moment  M  t,  whose  lever  arm  is  equal  to 
the  crank  radius.     In  addition  to  these 
forces,   there   is  a  bending   moment   due 
to  the  load  on  the  driving  box,  and  a  shear 
at  the  hub  from  the  same  cause;  but  the 
first  two  effects  only  will  be  considered, 
for  the  reason  that  if  the  axle  is  properly 
designed   for   those   stresses,   there   need 
be   no   fear   of  trouble   from   the   others. 
The    bending    moment    M  b,    when    the 
crank  is  on  the  centers,  equals  the  pres- 
sure on  the  piston  multiplied  by  the  lever 
arm  through  which  it  acts.    The  pressure 
on  the  piston   equals  area  of  the   latter. 
283.52  X  180  =  51.0336  pounds.    The  dis- 
tance from  the  center  of  main  pin  bear- 
ing to  inside  of  wheel  hub  may  be  taken 
at  15  inches.    Mb  will  then  equal  51,033.6 
X  15  =  765,504  inch-pounds,  tending  to 
break  the  axle  at  the  driving  box.     The 
twisting  moment  M  t  equals  the  pressure 
on  the  piston,  neglecting  the  angularity 
of  the  connecting  rod,  multiplied  by  its 
lever  arm,  12  inches,  when  the  pin  is  on 
the  quarter,  or  51,033.6  X   12  =  612,403 
inch-pounds,  tending  to  twist  off  the  axle. 
To  combine  these  stresses  of  flexure  and 
torsion  by  Poncelet's  theorem,  when  M  b 
is     greater    than    M  t,    make    Mb  =  0.975 
Mb  +  0.25  M  t.    We  then  have:  Mb  = 
0.975  X  765,504  +  0.25  X  612,403  =  746,366 
+  153,100  =  899,466  inch-pounds.    By  the 
formula 

-.      Mbc 

in  which  S  equals  unit  stress,  M  b  the 
bending  moment,  c  equals  the  distance 
from  the  neutral  axis  of  the  section  to  the 
outermost  fibers,  and  /  the  moment  of 
inertia.  For  the  8-inch  axle,  the  distance 
c  equals   4  inches,   and  the   moment    of 


inertia  for  a  round  section  equals  0.7854  r* 
=  201.04  >n  tn's  case.  Substituting  the 
values  for  the  letters  in  the  formula,  we 
have:  S  =  899,466  X  4  ■*■  201  =  17,900 
pounds  per  square  inch  fiber  stress,  pro- 
vided the  axle  has  to  resist  the  total  strain 
by  reason  of  lost  motion  in  the  side  rods, 
orwhen  the  latter  are  disconnected.  When 
all  parts  are  in  good  working  condition 
the  strains  are  supposed  to  be  transmitted 
from  the  main  pins  to  two  or  more  pairs 
of  wheels,  in  which  case,  if  two  pairs  are 
connected,  the  17.900  pounds  would  be 
divided  by  2,  making  a  fiber  stress  of 
8.950  pounds  per  square  inch,  a  safe  figure 
to  work  to  for  this  purpose. 


"Light  Locomotives"  is  the  title  of  an 
illustrated  catalog  recently  published  by 
H.  K.  Porter  &  Co.,  Pittsburg,  Pa.  This 
is  a  very  handsome  volume,  profusely 
illustrated  and  containing  a  great  deal  of 
information  about  small  locomotives,  both 
steam  and  pneumatic,  used  for  industrial 
purposes.  We  will  give  fuller  particulars 
about  this  very  useful  catalog  in  a  future 
number. 


The  Boston  Belting  Company  were  re- 
cently spoken  of  very  highly  by  the  "Mer- 
cantile and  Financial  Times,"  which  gave 
a  very  interesting  sketch  of  their  sixty- 
nine  years  of  business  existence.  Starting 
as  the  Roxbury  Rubber  Company,  then 
changing  to  the  Goodyear  Manufactur- 
ing Company,  in  1845  it  became  the  Bos- 
ton Belting  Company,  as  it  is  known  to- 
day. Its  continued  success  speaks  vol- 
umes for  its  management,  and  the  present 
general  manager,  Mr.  James  Bennett  For- 
syth, bids  fair  to  make  its  success  more 
certain.  As  with  any  permanent  business 
success,  the  goods  are  of  high  quality — 
the  other  kinds  cannot  exist  as  these  have. 


We  notice  that  some  of  the  English 
engineers  who  are  always  exclaiming 
"Lies!"  when  any  unusual  feat  of  fast 
train  running  is  reported  from  America, 
are  particularly  savage  in  denouncing  the 
reports  that  the  summer  trains  on  the 
Atlantic  City  Railroad  were  run  at  an 
average  speed  of  69  miles  an  hour.  One 
ingenious  critic  has  discovered  a  new  ex- 
planation of  how  American  railroad  men 
are  able  to  report  train  velocity  unheard 
of  in  his  dear  little  island.  He  says,  in 
the  London  "Engineer,"  that  the  Amer- 
ican mile  is  only  5,000  feet  long,  which  ac- 
counts for  the  reputed  speed,  which  is  no 
speed  to  speak  of  when  reduced  to  ac- 
curate figures.  How  a  journal  with  edi- 
tors that  are  not  imbecile  idiots  can  permit 
such  drivel  to  be  injected  into  their  col- 
umns is  something  that  ordinary  human 
beings  cannot  comprehend. 


$2.00 

A  MONTH. 


The  new  and  libera]  terms  offered  by  the 
International  Correspondence  Schools,  Scran- 
ton,  Pa.,  enable  all  who  desire  a  better  educa- 
tion to  obtain  the  same  and  meet  the  expenses 
in  small  monthly  installments.  A  first  pay- 
ment  of  $2  only  Is  re- 
quired—the remainder 
may  be  paid  at  the  rate 
of  $2  a  month.  This 
amount— less  than  fifty 
cents  a  week— includes 
the   necessary    text- 


AN 

EDUCATION  IN 
LOCOMOTIVE 
ENGINEERING 
WITHIN  THE 
REACH  OF 
ALL. 


books.  It  is  the  most 
liberal  offer  ever  made 
to  enable  engineers, 
firemen  and  others  to 
gain  a  technical  educa- 
tion and  fit  themselves 
for  advancement. 
In  the  last  six  years 
we  have  taught  thousands  by  mall,  many  of 
whom  have  been  promoted  to  important  posi- 
tions. Students  in  every  State  testify  to  the 
benefits  received  from  theircourses.  A  student 
In  the  Locomotive  Engineers'  Scholarship 
writes: 


OUR  STUDENTS 

PRAISE  THE 

SCHOOLS 

AND 

TESTIFY 

TO  THE 

BENEFITS 

RECEIVED  FROM 

THIIR  COURSES/ 


"I  have  nearly  com- 
pleted my  Scholarship, 
and  can  say  that  the 
School  is  more  than 
it  is  claimed  to  be.  1 
have  found  the  Instruc- 
tions thorough,  the  In- 
structors patient  and 
obliging,  and  the  knowl- 
edge gained  is  such 
that  experience  could 
never  bring.  I  have  sev- 
eral works  011  the  loco- 
motive, and  find  the 
Instructions  received 
from  the  School  su- 
perior to  all." 
The  Locomotive  Engineers'  Scholarship  in- 
cludes instruction  in  Arithmetic,  Mensuration, 
Mechanics,  Mechanical  Drawing,  Locomotives, 
Dynamos  and  Motors. 

A  book  of  testimonials  from  students,  circu- 
lars containing  full  particulars  of  our  methods, 
prices  of  Scholarships, 
sample  pages  of  the 
Instruction  and  Ques- 
tion Tapers,  and  speci- 
men drawing  plates 
will  be  sent  free. 

Our  courses  include 
instruction  in  all 
branches  of  Steam  Engineering,  Mechanics. 
Mechanical  Drawing,  Electricity,  Civil  En- 
gineering; also  Bookkeeping,  Shorthand,  Arith- 
metic, Penmanship,  etc. 

When  writing  for  circulars,  please  state  sub- 
ject in  which  you  are  interested. 


the  International 

Correspondence  Schools, 

BOX  801,  SCRANTON,  PA. 


CIRCULARS 
ARE  SENT 
FREE. 
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MASTER  CAR  BUILDERS! 

One  Gallon  of 

AQLART'S  EUREKA  COMPOUND 

Will  clean  the  Interior  c.f  a  passenger 
car,  and  make  the  varnished  surfaci  as 
good  as  new     It  preservesthe  varnish. 

Send  for  Sample  Gallon  $: I'.n .  u  St  Louis 

A.  D.  AQUART, 
1217  Chemical  Building,         ST.  LOUS,  MO. 


MILD,  BUT  VERY  EFFECTIVE 


I  : 


is  the  way 


LAVA  SOAP 


works.    It 


cleans  the  hands  of  any  greasy  or  sticky 
substances,  does  ii  thoroughly,  quickly  and 
without  injury  t"  the  sk in  in  any  manner. 

SMALL  SAMPLE  AND  IIIIOKI  I  I   BY  MAII   I  Itl  I 
Price  for  Regular  Size  Cake,   10  cents. 

If  your  dealer  does  not  sell  it,  send  15c.  to 
Wm.  Waltke  &  Co., 
Sole  Mn (rs. ,  St.  Louis, 
and  receive  a  cake 
by  mail,  postaqe  paid 
or  for  §1  20  one  >!...■ 
cakes  will  be  sent. 
express  paid,  to  anv 
part  of  the  United 
States. 

Beware  of  Imitations! 
Every  genuine  cake 
is  in  a  carton  as  here 
illustrated  ;• 
The  name  ••  LAVA  " 
reg  istered  as  a  f  rade 
Mark  in  the  U.  S. 
Patent  office. 


Importance  of  Railroad  Interests. 

There  is  no  one  single  interest  in  tlic 
world,  says  Robert  P.  Portei  in  the 
"Philadelphia  Inquirer,"  as  great  as  that 
of  railways.  Including  street  railways, 
there  are  to-day  in  operation  in  the  world 
over  450,000  miles  of  railways. 

The  policy  pursued  by  National  and 
State  legislatures  towards  our  railways  is 
not  only  a  mistaken  otic  from  the  in- 
vestor's standpoint,  but  even  a  greater 
mistake  from  the  standpoint  of  the  wage 
earner.  The  English  roads  are  better 
equipped  than  the  American,  and  hence 
employ,  relatively  to  their  mileage,  a  far 
greater  number  of  hands.  This  would 
naturally  be  the  case,  because  the  traffic 
is  more  concentrated,  but  aside  from  this 
fact  there  is  no  necessity  for  the  English 


made  the  annual  prey  oi  itceas, 

but  allowed  to  run  the  business  of  rail- 
mess  principles.     The  re- 
sults we  have  seen. 


A  Freaky  Spark  Arrester. 

Another  addition  has  been  made  to  the 
lion  of  freak  spark  arresters  which 
have  been  patented  in  recent  years,  as  will 
be  seen  by  the  accompanying  engrav- 
ing. 

The  front  opening  of  the  stack,  which 
would  do  credit  to  the  muzzle  of  a  blun- 
derbuss, is  evidently  intended  to  help  the 
draft  and  carry  the  collection  of  steam 
and  sparks  back  through  a  divided  pipe 
to  aid  in  ballasting  the  roadbed.     Com- 


FKEAK    SPARK   ARRESTER. 


SMOKE? 


Why  not  get  the  best  Cigar  made 
for  a  reasonable  price?  We  make 
all  our  own  Cigars  and  sell  direct 
—  saving  you  retailer's  profit. 
♦   ♦   ♦ 

Royal  Esquisit  OS.  Clear  Havana  Filler, 
Sumatra     Wrapper, 

natural  flavor,  $5.00  per  100.    You  can't 

buy  their  equal  for  the  price. 

Will  mail  a  sample  box  containing  12 

of  these  Cigars  upon  receipt  of  75  cents,  to 

prove  quality  before  purchasing  in  large 

quantities. 

La  Llberta.  H*v*na  Combination  Filler, 

Sumatra  Wrapper,  $4.00  per 

100 — good  value  too.  j 

Bankers'  Cheroots.  ™th  AmT"£ 

Wrapper,     $3.00 

per  100;    Imported  Wrapper,  $4.00  per 
100 — Can't  be  beaten  for  the  money. 

ALL  CIGARS  GUARANTEED. 
NET  CASH,  OR  C.  0.  D. 

Booklet  tells  about  our  higher  priced  Cigars — 
it's  sent  free.      Better  try  a  box. 


JOSE  ALMAREZ  &  CO. 


_Norristown,  Pa. 


railwav;,  to  economize  as  to  their  labor. 
For  example,  in  the  offices  we  find  to 
every  mile  of  road  in  England  twenty- 
eight  clerks  and  only  one  in  the  United 
States.  England  has  ten  station  masters 
to  our  three;  seven  guards  or  conductors 
to  our  one  and  a  half;  three  trainmen  to 
our  one;  twelve  engineers,  machinists  and 
carpenters  to  our  one;  thirteen  trackmen 
to  our  three,  and  so  on  down  the  list. 
To  make  a  long  story  short,  the  English 
roads  are  kept  up,  and  of  late  years  our 
roads  have,  through  no  fault  of  the  man- 
agement, been  allowed  to  run  down.  It 
is  true  the  English  companies  have  ob- 
tained a  high  average  rate,  and  in  spite 
of  the  legislation  of  1888-92  and  1894,  in 
fixing  maximum  rates,  etc.,  are  still  ob- 
taining it.  The  country,  however,  is  get- 
ting it  all  back  in  improved  properties, 
and  better  facilities.  A  bankrupt  road 
blights  and  withers,  while  a  prosperous 
road  vivifies  trade  and  employs  labor.  It 
has  been  well  said  that  if  the  railway  com- 
panies of  England  were  to  hold  their 
hand  for  a  single  twelvemonth,  to  cease 
their  habitual  expenditure  of  $75,000,000 
to  $100,000,000  per  annum  in  addition  to 
their  existing  accommodation,  the  trade 
of  the  country  would  receive  a  blow 
whose  effect  all  the  patent  nostrums  of 
populist  legislation  would  scarcely  avail  to 
alleviate,  much  less  to  cure.  Fortunately 
for  the  British  railway  manager,  he  is  not 


ment  is  unnecessary.  Any  p  actical  rail- 
road man  can  see  the  futility  of  such  a 
device.  We  would  suggest,  however,  that 
there  is  one  point  lacking  to  make  it  a 
model  apparatus — on  paper.  The  pipes 
should  lead  into  the  firebox  and  burn  the 
sparks  over  again. 


The  Wabash  Railroad  have  commenced 
running  sleeping  cars  between  St.  Louis, 
Mo.,  and  Los  Angeles,  Cal.,  by  means  of 
connection  over  the  Atchison,  Topeka  & 
Santa  Fe.  The  service  from  St.  Louis  is 
a  vestibule,  ten-section  double  drawing- 
room  sleeper,  and  a  free  reclining  chair 
car  to  Kansas  City.  At  Kansas  City  two 
magnificent  sleepers  and  dining  cars  are 
attached  to  the  train  and  run  right  through 
to  Los  Angeles. 


Mr.  George  H.  Daniels,  general  pas- 
senger agent  of  the  New  York  Central  & 
Hudson  River  Railroad,  is  waging  a  most 
vigorous  war  against  ticket  scalping.  He 
made  a  most  forcible  address  against  the 
evil  of  ticket  scalping  before  the  National 
Association  of  Merchants  and  Travelers 
at  the  convention  held  in  Chicago,  and  he 
is  sending  out  a  great  deal  of  excellent 
literature  upon  the  subject. 
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An  Unfounded  Patent. 

In  October  number  we  made  passing 
reference  to  a  recently  granted  patent 
whereby  a  short  piece  of  rubber  hose,  with 
an  air  brake  coupling  on  one  end,  and  a 
signal  pipe  coupling  on  the  other,  is  used 
to  run  the  air  through  the  signal  pipe  of 
a  car  in  event  of  the  air  brake  pipe  be- 
coming disabled.  To  the  many  railroad 
men  who  have  been  using  this  scheme 
for  several  years  past,  the  granting  of  a 
recent  patent  will  seem  strange. 

We  believe  that  Mr.  Pulaski  Leeds,  su- 
perintendent of  motive  power  of  the 
Louisville  &  Nashville  Railroad,  is  the 
pioneer  user  of  this  device.  To  our  per- 
sonal knowledge  Mr.  Leeds  employed  this 
scheme  as  far  back  as  1889.  In  1892  this 
coupling  was  made  a  part  of  the  tool 
equipment  of  every  passenger  engine  on 
the  L.  &  N.  system,  and  instructions  re- 
garding its  use  were  posted  in  every  in- 
spector's shanty  and  on  every  bulletin 
board  on  the  L.  &  N.  system.  This  fact 
clearly  antedates  and  shows  priority  of  in- 
vention to  such  an  extent  as  to  have  made 
this  device  public  property  at  the  time  the 
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"The  finest  book  I  have  ever  seen,"  is 
the  general  expression  from  the  people 
who  have  bought  the  World's  Rail  Way. 
The  book  is  selling  rapidly  and  it  looks 
as  if  the  whole  edition  would  soon  be  ex- 
hausted. A  curious  thing  about  the  sale 
of  this  expensive  book  is  that  about  half 
the  orders  come  from  railroad  men 
abroad,  and  that  a  very  small  percentage 
of  those  sold  in  this  country  are  purchased 
by  railroad  men.  Quite  a  number  of  copies 
have  been  purchased  to  give  away  as 
presents,  and  it  is  particularly  suited  for 
that  purpose,  as  it  is  likely  to  be  kept  in 
evidence  and  is  not  likely  to  disappear  in 
smoke. 


We  have  received  from  the  General 
Agency  Company,  of  New  York,  an  illus- 
trated catalog  of  the  Smith  triple  expan- 
sion exhaust  pipe  for  locomotives.  It 
gives  a  variety  of  views  of  this  excellent 
device,  and  prints  rules  relating  to  the 
application  of  the  pipe.  If  these  rules 
were  strictly  adhered  to,  there  would 
never  be  any  complaint   about  the   pipe 
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AN  OLD  DEVICE  NEWLY  PATENTED. 


patent  was  applied  for,  and  especially  so 
from  the  fact  that  these  rules  and  these  ap- 
pliances were  located  at  a  point  where  it 
was  not  only  possible,  but  very  probable, 
that  the  alleged  inventor  could,  and 
should  have  seen  them. 

For  the  reasons  given  the  patent  ap- 
pears utterly  unfounded,  and  we  do  not 
see  how  the  alleged  inventor  can  expect  to 
sell  an  article  to  railroads  which  they  have 
been  continuously  using  and  have  consid- 
ered public  property  for  several  years  past. 

$     $     i 

The  Monitor  No.  9  injector  of  1897,  de- 
signed for  high  boiler  pressures,  can  be 
worked  under  a  range  of  boiler  pres- 
sures from  25  pounds  to  300  pounds,  with 
the  water  regulator  at  its  minimum  point 
of  delivery  opening,  without  a  break. 
This  feature,  taken  in  connection  with  the 
fact  that  the  regulator  requires  no  ma- 
nipulation for  a  fine  boiler,  feed,  othei 
than  to  throw  the  handle  full  forward,  is 
one  that  will  be  appreciated  by  engi- 
neers, as  no  waits, are  necessary  to  know 
the  machine  is  working  at  its  finest  feed, 
without  probability  of  breaking.  Fine 
graduation  of  feed,  under  any  pressure, 
is  the  strong  point  claimed  for  this  instru- 
ment. An  order  for  thirty  of  these  im- 
proved injectors  is  now  being  filled  for 
the  Chicago,  Rock  Island  &  Pacific  Rail- 
way, twenty  of  which  have  been  delivered. 


failing  to  give  satisfaction.  Every  man 
running  a  locomotive  equipped  with  the 
Smith  triple  expansion  exhaust  pipe 
should  have  this  little  descriptive  catalog 
in  his  pocket.  A  reduced  cut  of  our  front 
cover  is  used  for  the  front  cover  of  this 
catalog. 


If 

You 
Want 

the  best  Air  Brake  service, 
you  must  have  the 

McKee 

Brake  Slack 

Adjuster. 

It  will  save  air  and  prevent 
accidents.  Takes  up  the 
slack  automatically,  keep- 
ing the  piston  travel  down 
where  it  belongs,  all  the  time 


SIMPLE, 

POSITIVE, 
^U  ECONOMICAL. 

Now  ready  for  both 
Passenger  and  Freight 
Service.  Saves  money 
in  either. 


The  Blake  Steam  Pump  Works,  Bos- 
ton, Mass.,  now  has  the  largest  Eber- 
hardt's  automatic  gear  cutter  ever  built, 
for  cutting  spur  gearing  of  the  coarsest 
pitches,  100  x  20-inch  face,  weighing  about 
8  tons.  Gears  of  many  tons  weight  can 
be  put  into  the  machine  and  taken  out 
without  changing  any  adjustments. 
Larger  cutters  are  used  and  coarser 
pitches  cut  than  on  any  machine  ever 
built.  It  possesses  improvements  never 
before  put  upon  the  market,  and  is  sup- 
plied with  cutters  specially  adapted  for 
automatic  machines. 

$     i     0 

The  New  York,  New  Haven  &  Hart- 
ford Railroad  Company  have  decided  to 
build  large  shops  on  their  Providence 
division,  about  twenty  miles  out  of  Bos- 
ton. The  intention  is  to  concentrate 
nearly  all  repairs  of  locomotives  at  that 
point. 


Our  booklet  will  interest 
you — it's  free. 

•i—  —•—  — ► 

The 

Q.&C. 

Company. 

700-9  Western  Union  Building 

Chicago,  III. 


BRANCHES : 
New  York,  100  Broadway. 
St.  Paul,  109  Endicott  Arcade. 

San  Francisco,  525  Mission  St. 

Montreal,  217  Place  de  Arms  Hill. 
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CAR 
INSULATION 

There  can  be  but  one  best  paper  for 
this  purpose  and  that  is  P.  &  B. 

Warranted  Air  Tight,  Moisture,  Acid 
and  Alkali  Proof. 

Strong,  Durable,  and  Clean  to 
Handle. 

For  Insulating  Refrigerator,  Fruit 
and  Dairy  Cars,  use  P.  &  B. 
Papers  and  know  that  you  have 
the  best. 

NO  WOOD  PULP  OR  TAR. 

Will  not  rot  when  exposed  to  damp- 
ness. 

AAA 

P.&  B.  RIBEROIDCAR  ROOFING 

without  an  equal. 

Guaranteed  for  ten  years. 

AAA 

The  Standard  Paint  Co. 

81-83  John  Street, 
New  York. 

Write  for  further  particulars. 

IT'S  IN  THE  COMBINATION 
OF 
Brotherhood  Buttons, 
Peters'  Patent  Pocket 
and  General  Good  Workmanship 
that  makes 


s 


J 


BROTHERHOOD 
OVERCLOTHES 

The  best  on  Earth. 

Brotherhood  $4  Pants  are  fast  making  a 
reputation    for    themselves.       Samples    of 
cloth,     measure    blank     and 
tape  free. 

H.  S.  PETERS, 

Dover,  N.  J. 


Specification     for     Locomotives     Built 
Fifty    Years    Ajco. 

Men  interested  in  the  development  of 
the  locomotive  will  find  some  curious  par- 
ticulars in  the  specification  advertised  fifty 
years  ago  by  the  chief  engineer  of  the 
Baltimore  &  Ohio  Railroad.  A  copy  of 
the  specification  annexed  has  been  sent 
us  by  Mr.  J.  Snowdcn  Bell,  of  Pittsburg, 
Pa.,  who  vouches  for  its  authenticity.  It 
might  be  added  that  the  Baldwin  Loco- 
motive Works  secured  the  order: 

"Proposals  under  seal  will  be  received 
by  the  undersigned  up  to  Saturday,  the 
6th  of  November,  inclusive,  for  furnish- 
ing the  Baltimore  &  Ohio  Railroad  Com- 
pany  with  four  locomotive  engines,  in 
conformity  with  the  following  specifica- 
tion: 

i.  The  weight  not  to  exceed  20  tons, 
of  2,240  pounds,  and  to  come  as  near  to 
that  limit  as  possible. 

2.  The  weight  to  be  uniformly  dis- 
tributed upon  all  the  wheels  when  the 
engine  is  drawing  her  heaviest  load. 

3.  The  number  of  wheels  to  be  eight. 

4.  The  diameter  of  the  wheels  to  be  43 
inches. 

5.  The  four  intermediate  wheels  to  be 
without  flanges. 

6.  The  boiler  to  contain  not  less  than 
1,000  square  feet  of  fire  service,  of  which 
there  shall  be  not  less  than  one-fifteenth 
in  the  firebox. 

7.  The  tubes  of  No.  11  flue  iron,  with 
not  less  than  J4  of  an  incn  space  between 
them  in  the  tube  sheets. 

8.  The  firebox,  with  the  exception  of 
the  tube  and  crown  sheets  to  be  of  5^-inch 
copper. 

9.  The  tube  sheets  to  be  f£  inch 
thick. 

10.  The  boiler  to  be  of  No.  3  iron,  of 
the  best  quality. 

11.  The  firebox  to  be  not  less  than  24 
inches  deep  below  the  cylindrical  part  of 
the  boiler. 

12.  The  steam  to  be  taken  to  the  cylin- 
der from  a  separate  dome  on  the  fore  part 
of  the  boiler. 

13.  The  frame,  including  the  pedestals, 
to  be  entirely  of  wrought  iron,  and  the 
boiler  to  be  connected  therewith,  so  as 
to  allow  of  contraction  and  expansion 
without  strain  on  either. 

14.  The  cylinders  to  be  22  inches  stroke, 
and  not  less  than  17  inches  diameter. 

15.  The  cut-off  to  be  effected  by  a 
double  valve,  worked  by  separate  eccen- 
trics. 

16.  The  angle  of  the  cylinder  to  be  not 
greater  than  13^2  degrees  with  the  hori- 
zontal line. 

17.  The  frame  and  bearings  to  be  inside 
the  wheels,  and  the  connection  from  the 
cylinder  direct  with  the  back  pair  of  in- 
termediate wheels. 

18.  The  centers  of  the  extreme  wheels 
to  be  not  more  than  11H  feet  part. 

19.  The  wheels  to  be  of  cast  iron  with 
chilled  tire. 

'    20.   The  means  to  be  provided  of  vary- 


ing the  power  of  the  exhaust  in  the  blast 
pipe. 

21.  The  engine  to  be  warranted  to  do 
full  work  with  Cumberland  or  other 
bituminous  coal,  in  a  raw  state,  as  the 
fm  I,  and  the  furnace  to  be  provided  with 
an  upper  and  lower  fir'-  door  with  that 
view. 

22.  The  smoke-stack  to  be  provided 
with  a  wire  gauze  covering. 

23.  Two  safety  valves  to  be  placed  upon 
the  boiler,  each  containing  not  less  than 
S  square  inches  of  surface,  and  one  to  be 
out  of  the  reach  of  the  engineman. 

24  The  tender  to  be  upon  eight 
and  constructed  upon  such  plan 
as  shall  be  furnished  by  the  company,  and 
to  carry  not  less  than  three  cords  of  wood, 
or  its  equivalent  in  coal,  and  1,500  gallons 
of  water. 

25.  The  materials  and  workmanship  to 
be  of  the  best  quality,  and  the  engine  to- 
be  subjected  to  a  trial  of  thirty  days' 
steady  work  with  freight  upon  the  road, 
before  acceptance  by  the  company. 

Payment  to  be  made  in  cash  on  accept- 
ance of  the  engine.  The  four  engines  to  be 
delivered  at  the  company's  Mount  Clare 
depot,  in  Baltimore;  the  first  on  the  1st 
of  February,  1848,  and  the  three  others 
on  the  1st  of  March,  April  and  May  en- 
suing. 

The  track  is  4  feet  &lA  inches  gage,  and 
the  shortest  curve  of  the  road  is  400  feet 
radius. 

The  company  to  be  secured  against  all 
patent  claims. 

Further  information  will  be  communi- 
cated upon  application  to  the  under- 
signed, at  the  company's  office,  No.  23 
Hanover  street,  Baltimore,  to  which  the 
proposals  suitably  endorsed  will  be  ad- 
dressed. 

By  order  of  the  President  and  Direc- 
tors. 

Benj.  H.  Latrobe. 
Chief  Engineer  and  Gen.  Superintendent. 

Baltimore,  Sept.  /S,  iSj;." 


Nearly  every  railroad  in  the  country  is 
using  fire-brick  arches,  crucibles  and 
other  refractory  articles  that  have  to 
stand  intense  heat,  but  very'  few  railroad 
men  know  much  about  the  constituents 
of  these  articles,  and  few  of  them  can  dis- 
tinguish the  quality  of  the  articles  pur- 
chased. Those  who  wish  to  obtain  useful 
information  about  these  things  should 
send  to  the  Garden  City  Sand  Company, 
Security  Building,  Chicago,  for  their 
illustrated  catalog  on  fire  brick. 

$     @     § 

Owing  to  the  rapidly  growing  demand 
for  the  Lunkenheimer  brass  and  iron  spe- 
cialties for  steam,  water,  gas.  etc.,  they 
again  enlarged  their  facilities  by  adding 
a  four-story  building.  50  x  50  feet,  which 
has  been  fitted  up  for  general  offices.  The 
old  offices  are  being  converted  into  shops 
for  manufacturing  purposes. 
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A  Slow  Train. 

There  has  always  been  good-natured 
rivalry  between  the  Grand  Trunk  and  the 
Canadian  Pacific  Railways,  and  the  rival 
employes  are  always  telling  stories  th  it 
reflect  upon  the  other  side.  The  Canadian 
Pacific  men  insist  that  the  older  road  is 
noted  for  sluggish  movements,  and  that 
the  men  are  as  slow  as  the  trains. 

They  tell  an  anecdote  about  an  Eng- 
lish traveler  who  was  making  a  journey 
on  the  Grand  Trunk,  and  who  was  by  no 
means  well  impressed  with  the  train 
speed.  Shortly  after  the  train  started,  a 
succession  of  shrieks  were  heard  from  the 
whistle  of  the  locomotive,  and  the  Eng- 
lishman wanted  to  know  what  was  the 
matter.  "Cow  on  the  track,"  said  the 
conductor.  About  an  hour  afterwards 
the  peculiar  kind  of  whistle  was  repeated, 
and  the  traveler  remarked,  "  'Ave  you  not 
caught  up  with  that  cow  yet?" 

$     i     i 

The  Buffalo  Forge  Company,  of  Buf- 
falo, N.  Y.,  have  just  received  orders  to 
build  the  fans  and  engines  required  for 
torpedo  boats  Nos.  12  and  13.  Four  blow- 
ers are  required  for  this  installation.  The 
engines  are  direct  attached  to  the  fans; 
•every  fan  is  of  a  special  design  to  suit  the 
space  in  which  it  is  to  be  placed.  The 
opacity  of  each  fan  provides  for  supply- 
ing air  for  900  indicated  horse-power  of 
boilers.  The  system  of  forced  draft  is 
the  enclosed  stokehold,  air  pressure  being 
about  3  inches.  The  engines  are  of  a 
special  type  having  enclosed  cylinders  to 
prevent  dust  getting  into  the  reciprocat- 
ing parts. 


W.  W.  Pitts,  Hillsboro,  Texas,  asks 
•the  readers  of  "Locomotive  Engineering" 
a  question  that  he  finds  a  great  difference 
•of  opinion  on  among  engineers  and  me- 
chanics, namely:  "Does  the  back-up  ec- 
centric have  any  effect  on  the  point  of  cut- 
off— that  is,  impart  any  of  its  motion  to 
the  valve,  while  an  engine  is  hooked  up 
and  moving  ahead?"  Everybody  who  has 
studied  link  motion  closely  is  aware  that 
the  back-up  eccentric  exerts  a  very  de- 
cided influence  on  the  point  of  cut-off 
•when  the  engine  is  hooked  up;  but  we  are 
willing  to  have  the  views  of  those  who 
ithink  otherwise. 


A  German  paper  maker  recently  tried 
to  see  how  quickly  paper  could  be  made 
from  the  tree,  and  accordingly  three  were 
cut  one  morning  at  7:35  A.  M.,and  started 
on  their  journey  toward  paperdom.  At 
9:34  the  first  sheet  was  finished,  a  minute 
less  than  two  hours  after  it  had  been  in 
the  forest.  A  few  sheets  were  taken  to  a 
printer,  2l/2  miles  away,  and  at  10  o'clock 
a  printed  paper  was  in  the  hands  of  the 
paper    maker.     A    notary  was     dragged 


around  to  witness  the  operation  as  well 
as  the  truth  of  the  paper  makers.  "These 
do  be  swift  times,  shure." 


The  Lake  Shore  &  Michigan  Southern 
management  have  decided  to  array  their 
engineers  and  firemen  in  uniform  suits  of 
clothes.  During  a  recent  visit  to  the  office 
of  Mr.  G.  W.  Stevens,  superintendent  of 
motive  power,  we  found  a  committee  of 
selection  helping  to  decide  which,  amid 
a  variety  of  forms,  colors  and  textures, 
would  be  likely  to  give  most  satisfactory 
service.  We  believe  that  the  Lake  Shore 
is  the  first  road  in  this  country  to  equip 
their  engineers  with  uniforms.  The  prac- 
tice is  quite  common  in  European  coun- 
tries. 

i    §    i 

The  Boston  Belting  Company,  256 
Devonshire  street,  Boston,  have  issued  a 
small  memorandum  book  suitable  for  the 
vest  pocket,  which  contains  a  great  deal 
of  useful  information  about  vulcanized 
rubber  boots,  belting,  hose  and  other 
varieties  of  goods  made  by  the  company. 
There  is  also  information  regarding  pack- 
ing, gaskets,  etc.  The  book  contains  a 
number  of  blank  pages  suitable  for 
memoranda.  It  will  be  sent  free  of  charge 
to  any  of  our  readers  interested  in  this 
line  of  goods,  on  application. 


The  Davis  &  Egan  Machine  Tool  Com- 
pany, of  Cincinnati,  report  that  they  have 
received  more  orders  from  this  country 
during  the  past  three  weeks  than  they  re- 
ceived during  any  previous  two  months 
of  the  year.  They  have  secured  an  order 
from  the  Krupp  Works,  of  Essen,  for  a 
number  of  machine  tools.  They  have  also 
received,  through  their  Berlin  office,  a 
large  order  for  lathes,  shapers,  drill 
presses,  etc.,  from  another  large  manu- 
facturing establishment  in  Germany. 


"Self  Help"  is  the  title  of  a  journal  pub- 
lished by  the  National  Correspondence 
Schools,  of  Scranton,  Pa.,  to  make  known 
the  merits  of  correspondence  instruction 
in  technical  subjects  and  drawings.  Every 
youth  trying  to  help  himself  or  herself 
to  a  better  education  should  send  for  this 
publication,  which  is  free  to  all  appli- 
cants of  an  inquiring  turn  of  mind. 


Lubricating 
Virtues  of  Graphite 


Editor,  The  Railway  Magarine: 

We  have  been  having  very  heavy  trains 
this  week,  and  I  have  been  giving  Dixon's 
graphite  a  trial.  It  is  astonishing  how  much 
better  an  engine  will  handle  a  train  after  ap- 
plying some  of  the  graphite  to  the  valves  and 
cylinders.  If  every  one  understood  and  appre- 
ciated its  virtues  there  would  be  more  of  it 
used.  It  is  also  invaluable  for  hot  pins  and 
boxes.  I  wish  you  would  do  what  you  can  to 
impress  the  excellence  of  Dixon's  graphite  on 
the  minds  of  railway  managers  and  master 
mechanics,  and  also  the  purchasing  agents,  to 
the  end  that  they  might  be  induced  to  furnish 
their  engineers  with  a  can  of  it  to  be  used 
when  necessary.  It  would  be  greatly  appre 
ciated  by  us.  u  D    WESTFAIL. 

Avon,  N.  Y.,  Aug.  27,  J  897. 


The  above  is  a  paragraph  from  a  letter 
written  by  this  intelligent  and  well-known 
locomotive  engineer  on  the  Erie  Railroad.  Mr. 
Westfall  is  best  known  to  the  readers  of  "  The 
Railway  Magazine "  by  his  contributions  to 
its  pages,  and  particularly  his  article  on  "Treat- 
ment of  Locomotives  by  Enginemen,"  over 
20,C00  copies  of  which  were  purchased  by 
railway  companies  for  distribution  to  their 
engineers  and  firemen. 

We  know  of  no  more  effective  way  to 
"impress  the  excellence  of  graphite"  on  the 
minds  of  railway  officers  than  to  give  his 
simple  statement  publicity.  The  lubricating 
virtues  of  graphite  are  daily  becoming  better 
understood  by  mechanical  men  in  all  branches 
of  industry,  and  as  the  knowledge  and  appre- 
ciation of  its  excellence  spreads  so  will  also  its 
universal  use. 

Graphite  is  specially  valuable  as  a  lubri- 
cant because  when  pure  and  free  from  gritty 
matter  it  is  the  softest  and  smoothest  of  all 
known  materials.  In  use,  it  fills  up  all  in- 
equalities of  the  rubbing  or  rolling  surfaces  in 
contact,  forming  perfectly  smooth,  glossy, 
highly  polished  surfaces  between  which  there 
must  consequently  be  a  minimum  of  friction. 
It  is  thus  useful  not  only  for  preventing  the 
heating  of  journals,  but  also  for  rapidly  putting 
those  that  have  been  running  hot  in  excellent 
condition  for  running  cool.  Administered  to 
the  steam  chests,  and  cylinders  of  locomotives, 
it  not  only  reduces  the  resisiarce  resulting  from 
the  friction  of  the  internal  rubbing  surfaces, 
but  it  also  renders  more  perfect  and  efficient 
the  distribution  of  steam  in  the  cylinders,  thus 
increasing  the  power  of  the  engine. 

(Railway  Magazine,  Aug.,  tSgf.) 


We  would  suggest  that  persons  sending 
stamps  in  payment  for  orders  would 
kindly  wrap  them  in  a  separate  piece  of 
paper.  When  enclosed  in  the  letter,  they 
most  always  stick  to  it,  and  cause  much 
inconvenience,  the  letter  having  to  be 
soaked  or  torn  to  pieces  in  order  to  re- 
move the  stamps. 


Any  railway  official  having  charge  of 
motive  power,  who  would  like  to  make 
tests,  will  receive  samples  free  of 
charge  by  addressing 

Joseph  Dixon  Crucible  Co., 

Jersey  City,  N.J. 
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The  MASON 
Reducing  Valve. 

FOR  SIEAM  AND  AIR 

Has  features  which    make  it   superior 
co  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 


C^O 


90% 


^T»^M 


of    the    American    Railways. 


Adopted   by  the  Government  Railways  of 
Prance  and  Belgium  and  the  Leading 

English  Railways. 
.  .   .     SENT    O/V    TRIAL    .  .   . 

MANl'FACTrRED  BY 

THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS.,  U.S.A. 


THE  DRAKE  &  WIERS  CO. 


Cleveland,  Ohio. 


Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

50,000  Cars  and  has  stood  the  test 

of  15  years'  use  without 

a  failure,     it  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET.  **  *.  *  a  A 

3-PLY  PLASTIC  CAR  ROOFING, 

THE  BEST  IN  THE  MARKET. 


SS  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALSO 

Open    Pop    Valves 
and  Gages. 

The  ASHTON  VALVE  CO. 

2? l  Franklin  Street,  Boston,  Mass. 


Savogran 

For  Clean  Cleaning. 
INDIA   ALKALI  WORKS,  BOSTON. 

World'.  F.lr  Mid.l.  ISM.     Stiver.  1*«7.     Brnn.,  1878. 


1234  Monadnock  Bldg.,  Chicago,  III. 


The   Cooke    i.'"  omol ive    &    Mai  him 
Company   have   received    an   order   from 
the  Astoria  &  Columbia  River   Railroad 
Company  for    threi    ten  wheel    locomo 
tives.    They  arc  to  have  cylinders  20  x  26 
inches,  and  to  be  equipped   with  all   the 
most  modern  appliances.    They  are  simi- 
lar in  design  to  a  large  number  of  en- 
gines recently  turned  out  by  this  corn 
pany  for  the  Southern  Pacific  Company, 
An  order  lias  been  booked  by  iliis  same 
company    fur    the    Oregon     Railroad    &_ 
Navigation    Company    for    five    ten  wheel 
locomotives,      having     cylinders      20  x  26 
inches.     These  locomotives  are  to  carry 
200  pounds   of  steam,    and    are    intended 
for  heavy  freight  work. 

8  %  % 

The  Long  Island  Railroad  branch  of  the 
Young  Men's  Christian  Association  has 
issued  a  very  handsome  pamphlet,  giving 
particulars  of  the  attractions  to  be  found 
in  the  establishment  during  the  coming 
year.  They  are  doing  a  very  valuable 
work  among  railroad  men,  and  this  par- 
ticular branch  is  eminently  well  managed. 
Anyone  who  wishes  to  see  how  interest- 
ing and  attractive  this  kind  of  a  branch 
can  be  made  to  railroad  men  should  ap- 
ply to  Mr.  Neason  Jones,  45  Borden  ave- 
nue. Long  Island  City,  N.  Y.,  for  a  copy 
of  the  pamphlet. 

8     $     i 

Manning,  Maxwell  &  Moore,  Liberty 
street,  New  York,  have  recently  put  upon 
the  market  the  Milliken  patent  bicycle 
drill  for  all  kinds  of  drilling,  reaming  and 
counter-sinking.  "Bicycle  drill"  does  not 
mean  that  its  use  is  in  the  manufacture 
of  bicycles.  It  is  a  drill  intended  for  all 
kinds  of  work,  and  operated  by  a  man 
in  the  same  way  that  a  bicycle  is  run. 
Those  interested  in  any  new  conveniences 
for  doing  work  where  stationary  tools 
are  not  convenient  should  send  for  a 
descriptive  catalog  of  this  machine. 

i     i     $ 

The  Q.  &  C.  Company,  Chicago,  have 
added  to  their  list  of  railroad  equipment 
an  inside  check  valve  for  locomotives.  It 
is  the  best  safety  device  of  that  character 
ever  invented,  and  we  are  glad  to  see  such 
a  pushing  firm  as  the  Q.  &  C.  putting  it 
upon  the  market.  The  check  valve  was 
invented  by  a  practical  railroad  man  and 
was  illustrated  on  page  243  of  "Locomo- 
tive Engineering"  last  year.  They  have 
also  arranged  to  handle  the  Priest  snow 
fianger,  which  is  the  best  of  its  kind. 

0       %       © 

Consuls  abroad  are  continually  remind- 
ing American  manufacturers  of  their 
shortcomings  in  the  matter  of  price-lists, 
and  it  would  be  well  if  these  hints  were 
more  generally  taken.  Price-lists,  to  be 
of  use  in  a  foreign  country',  should  be 
net.  and  not  subject  to  complex  discounts, 
as  has  become  customary  in  domestic 
trade,  where  75  and  5,  and  5,  and  3  per 
cent,  discounts  are  indulged  in. 


The   Lodge   &   Shipley   Machine  Tool 
Company,  of  Cincinnati,  O.,  have  issued 
illustrated  catalog,  showing  their 
and   other    machine    tools.     The 
illustrations  give  a  very  good  idea  of  the 
ances  of  the  various  tools,  and  there 
arc    plain    reading    descriptions    accom- 
panying them.    The  catalog  is  of  standard 
M/i  .  and  ought  to  be  in  the  file  of  every 
tool  purchaser  in  the  country. 


"Carey's  Coverings"  is  the  title  of  an 
illustrated  catalog  sent  out  by  the  Philip 
Carey  Manufacturing  Company,  Lock- 
land,  O.  Its  purpose  is  to  show  how 
lagging  should  be  applied  to  steam  pipes, 
boilers  and  other  places  where  something 
has  to  be  used  to  prevent  the  dissipation 
of  heat.  The  illustrations  are  very  plain, 
and  the  catalog  will  be  found  a  very  use- 
ful source  of  reference. 


Piston  packing  is  converted  into  water 
packing  at  the  Great  Northern  Railway 
shops,  St.  Paul,  by  grooving  each  ring  of 
the  ordinary  steam  packing  with  a  groove 
3-16  inch  wide  and  deep.  A  close  watch 
on  its  performance  by  General  Foreman 
Dickson  shows  less  wear  on  the  rings  and 
cylinders,  both  having  longer  life  in  con- 
sequence, and  the  cylinders  never  cut. 

i     $     -i- 

P.  T.  Barnum  once  said:  "If  you  have 
Sio  to  put  to  good  use,  put  $1  for  the  :. "ti- 
de and  the  other  $9  for  advertising.  1 
can  out-talk  any  man  but  a  printer.  The 
man  that  can  stick  type  and  the  next 
morning  talk  to  a  thousand  people  while 
I  am  talking  to  one  is  the  man  I  am 
afraid  of  and  I  want  to  be  his  friend." 


Mr.  G.  W.  Hoffman,  Indianapolis,  Ind., 
reports  that  his  business  has  increased  so 
of  late  that  he  has  been  obliged  to  enlarge 
his  building.  He  is  the  manufacturer  of 
the  "U.  S."  Metal  Polish  Paste,  which  has 
no  equal  as  a  polish  for  all  kinds  of  plan- 
ished metals.  Trial  samples  will  be  sent 
on  receipt  of  2-cent  stamp. 
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The  United  States  Metallic  Packing 
Company,  of  Philadelphia,  have  issued  an 
illustrated  catalog  showing,  besides  their 
various  kinds  of  packing,  a  variety  of 
pneumatic  tools,  hammers,  drills,  sanders 
and  bell  ringers.  Those  interested  in  these 
appliances  will  find  the  catalog  very  use- 
ful to  carry  in  the  pocket. 

8      8      8 

Persons  interested  in  studying  the  in- 
side mechanism  of  steam  regulating  de- 
vices, valves,  pumps,  pressure  governors, 
etc.,  should  send  to  the  Mason  Regulator 
Company,  6  Oliver  Street,  Boston,  for 
their  price  list  and  catalog,  recently 
published.  It  is  a  convenient  hand  book 
suitable  for  the  pocket. 
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A  SALESMAN,  with  many  years'  experience  in 
selling  to  railroad  companies,  having  a  wide 
acquaintance  and  many  personal  friendships 
among  railroad  officers,  desires,  for  honorable 
and  satisfactory  reasons,  to  make  a  change  and 
to  represent  another  manufacturer.  Can  give 
assurance  of  successful  representation  and  Eales, 
Can  invest  $5,000  or  $10,000.  Address,  in  con- 
fidence, 11.  r.  n..  Li  10  >motivi  Engineering. 


EASY  LESSONS  IN  MECHANICAL  DRAWING 
AND  MACHINE  DESIGN. 

By  I.  G.  A.  MEYER. 

Make  the  best  and  easiest  way  of  studying  these 
thoroughly  Everything  is  made  plain  and  clear. 
Invaluable  to  anyone  interested  in  machinery  of 
any  kind.  It  has  the  clearest  valve  diagram  yet 
published  To  be  completed  in  24  parts  —  8  are 
now  ready  — 50  cents  each  But  they  need  be 
taken  only  as  desired  and  paid  for  when  ordered. 
Sold  only  by  subscription.  Agents  wanted  in 
shops  and  elsewhere. 


ARNOLD  PUBLISHING  HOUSE, 

Send  for  specimen 
pages. 


16  Thomas  St..  New  York. 


THE  SCOTTISH   AMERICAN 

Is  the  Very  Best  Scotch  Family  Newspaper  for 
the  Scotch  Folk  in  America. 

It  contains  every  week,  news  from  every  county 
in  Scotland,  and  from  Scotsmen  everywhere.  Also 
Scotch  Stories  and  Scotch  Anecdotes ;  Wit  and 
Wisdom,  Hints  to  Housewives,  Farmers.  Mechanics, 
and  others;  and  reports  of  the  doings  of  the  Scotch 
in  America. 

Subscription,  $3.00  per  annum.  Sample  copies 
sent  free. 

A.  M.  STEWART,  LL.  D., 

Proprietor  and  Editor, 

33  Rose  Street,  New  York. 
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HENRY  CAREY  BAIRD  &  CO. 

UnSustrlal  publishers,  Booksellers, 
ana  Importers, 

810  VVALNU7  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

tW  Our  New  srd  Revised  Catalogue  of  Practical  Bn.l  PclentlB* 
Bocks,  91  pairea,  8vo.,  ai  .1  our  other  Catalogues  and  Circulars,  th. 
whole  covering  evrry  branch  of  Science  applied  to  the  Arts,  sen* 
free  and  free  nf  p'»tai-e  to  any  one  in  any  part  of  the  world  wh« 
-111  furniah  hi.  a  i.nea. 


ARMSTRONG 

Pat.  March  12, 1895. 
Send  for  Catalogue 


BORING  TOOL. 

AEMSTB0N0  Er.CC. 
TOOL  CO. 


80  EDQEWOOD  AVENUE, 


CHICAQO. 


SIEMENS  &  HALSKE  ELECTRIC  CO. 

CHICAGO. 
Builders  of  al!  kinds  of    Fl^cfctCal      MclCll .  110^ , 

ELECTRIC  AND  STEAM  LOCOMOTIVES. 

Special  attention  given  to  making  of  large  Castings  and  Boilers  of  all  descriptions. 

General  Office,  Monadnock  Block. 

W.  B.  GRIST,  General  Manager.  W.  T.  BLOCK,  Asst.  Sec.  and  Treas. 
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LOCK  AND 

INTERLOCKING  SIGNALS, 

By  W.  H.  ELLIOTT. 

Sig.  Engr.  C,  M.  &  St.  P.  R.  R. 


These  important  safeguards  of  modern  railroading;  are  fully  described 
and  illustrated  in  this  200-page  book,  6x9  inches.  Tells  what  they  do ; 
how  and  why  they  do  it.     Bound  in  handsome,  flexible  leather ;  price,  $3. 
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Trojan  Car  Coupler  Co Cover 

Tyler  Tube  &  Pipe  Co 873 

United  Slates  Metallic  Packing  Co 880 
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1,000 


THIS  IS  THE  BOOK. 


Pointers 


For 


MACHINISTS 
ENGINEERS. 


and 


By  Ciias.  MrNiiANK,  Practical  Machinist;  .1.  P. 
HiNii,  Member  Dlv.  87,  is.  of  L.  !•:..  and  J.  Q.  a 
Mbykk,  m.  Bj.  Treating  upon  Air-Brake.  Break 
Downs,  Blows  and  Pounds,  Link  and  Valve  Motions, 

Loeomotlve-  Valve  Swttlng.  Test  itiy  Plant,  Indicator 
Practice,  Compound  Kn^im-H,  Injectors,  Lubrica- 
tors etc.,  etc. 

342  Pages,  I  87  Illustrations.  6H  x  8,  Cloth,  $1.50. 

AGENTS  WANTED.   Send  for  terms.  30,000  sold 

In  six  months.  Will  he  scut  prepaid  1<>  any  address 
upon  receipt  of  price. 

GRIFFIN   &   WINFERS,    Publishers, 
171  La  Salle  Street,  CHICAGO. 


Plane  Tales  From  Whitney 


FOURTH  TALE. 

Cutter-head  bearing  of  ample  size,  accurately 
fitted.  Those  on  P-4  Planers  are  10  inches 
long.  2  inches  diameter.  Genuine  babbitt 
boxes,  bored  and  hand-scraped. 

Baxter  D.  Whitney, 

WINCHENDON,  MASS. 


50    YEARS' 

EXPERIENCE. 


TRADE    V.ARKSv 
DESIGNS, 
COPYRIGHTS    Ac. 

Anyone  Bending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  invention  is 
probably  patentable.  Communications  etrlctly 
confidential.  Oldest  agency  for  set  unng  patents 
In  America.     We  have   a  Washington  office. 

Patents  taken  through  Munu  &  Co.  receive 
special  notice  In  tbe 

SCIENTIFIC   AMERICAN, 

beautifully  illustrated,  largest  circulation  of 
any  scientific  journal,  weekly,  terms  $3.00  a  year; 
$1.50  six  months.  Specimen  copies  and  Hand 
Book  on  Patents  sent  free.    Address 

MUNN    &    CO., 
361  Broadwny,  New  York* 


The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  2  in, 
diameter  by  24  in.  long, 


Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  U.  S.  A. 

Representative  for  (Jermimy.  Switzerland,  A  untrU-H  angary,  Rufula, 
Holland  ami  lt.>lKlum  .  M.  KOYEMANN,  Chariot l*n«tra*M,  117, 
Puaaeldorf,  fJt<rin»ny, 

England;  HENRY   KKI.LEY  Jr.  CO.,  2fl  Tall  Mall,  Mancheator. 


THE  NORWALK  IRON  WORKS  CO., 

South  Norwalk,  Conn. 

Makers  of   Air  and  Gas  Compressors 
For  All  Purposes. 


•END    FOR    CATALOG. 


<  :?^S9^y^^y?X-'  :^^&S£^: 


Strength  in  Security. 

The   very    expensive    5$    Nickel 
Steel  Tubing  is  used  exclusively  in 

Columbia  Bicycles  ; 

$75 


Standard  of 
the  world 


to  all 
alike. 


If  you  can't  afford  a  Columbia,  buy  the  nest  y/ 

best.  5? 

Hartford  Bicycles,  $50,  $45,  $40.  § 

POPE  MFG.  CO.,  Hartford,  Conn.  | 

Catalogue  for  one  2-cent  stamp.  |S 


*Bradiey 

Power  Hammers 

contain  a  third  to  a  half  more  pounds  of  metal  per 
pound  of  head  than  any  other.  Guaranteed  to  pro- 
duce a  quarter  more  work  with  half  the  power.  Or 
no  sale.  Helve  and  Upright  styles.  Heads  weigh- 
ing 15  to  500  pounds.  Forge  '  6  to  5-inch  stock. 
Send  for  circulars. 

THE  BRADLEY  CO., 

Syracuse,  N.  Y. 


V°«edHamme* 


Bradle>  Cushioned  Helve  Hammer. 

,~        Jl  FOREIGN  AGENTS: 

rcck  ft  Hickman,  Whitecbapel  Road.  London. 
Schuchari'T  ,*  ScncTTE,  Berlin,  Vienna.  Brussels, 
Fenwick  Freres  &  Co.,  Paris. 


Buyers'  Finding   List. 


AIR  BRAKE  HOSE. 

Has*. 

N    Y.  Belting  &  l':i'  kirn-  Co..  New  York, 
less  Rubber  Mi;c   (  o.,  New  York. 

AIR  BRAKES. 

Westlnffhouse  Air  Brake  Co.,  Pittsburg,  Pa. 

AIR  COMPRESSORS. 

Cla    to  or  Works.  New  York. 

Drill  I         N    V.  City. 
Norwalk  Iron  Works  Co.,  South  Norwalk, Ct, 
Pedrick  *  Aver  Co.,  Philadelphia,  Pa. 
Rand  Drill  Co..  New  York. 

AIR  LIFT  PUMPS. 

<  101  Works,  New  York. 

AIR  LOCOMOTIVES. 

Baldwin  I. not  i,  i   Woi      Ph  ladi  Iptaia.Pa. 

AIR  PUMP  GOVERNORS. 

Mason  Regulai  '"ii,  Mass. 

ARCH  BARS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

ASBESTOS. 

Carey  Mfg.  Co.,  Philip,  Lockland.  O. 

AXLES. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

BALANCED  SLIDE  VALVES. 

Am.  Bal.  Slide  Valve  Co.,  San  Francisco,  Cal. 
M.  C.  Hammett,  Troy,  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co.,  Philadelphia.  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BELL  RINGER. 

U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

BELTING. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

BENDING  MACHINES. 

Long  &  Allstatler  Co.,  Hamilton,  O. 

BICYCLES. 

Pope  Mfg.  Co.,  Hartford,  Conn. 

BOILER  AND  FIREBOX  STEEL. 
Shoenberger  Steel  Co..  Pittsburg,  Pa. 

BOILER  COVERINGS. 

Carev  Mfg.  Co..  Philip.  Lockland,  O. 
Keasbey  &  Mattison  Co.,  Ambler,  Pa. 

BOILERS. 

Brooks  Locomotive  Works,  Dunkirk.  N.  Y. 
Cooke  Locomotive  &  Machine  Co.,  Paterson, 

X.  J. 
Dickson  Mfg.  Co.,  Scranton.  I'a. 
Pittsburg  Locomotive  Works,  Pittsburg.  Pa. 
Richmond  Loco.  &  Mach.Wks.,  Richmond, Ya. 

BOILER  TUBES,  LOCOMOTIVE. 

Allison  Mfg.  Co..  Philadelphia,  Pa. 
Tyler  Tube  &  Pipe  Co  .  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co..  Cleveland.  O. 
Manning,  Maxwell  &  Moore.  New  York. 

BOOKS. 

Arnold  Publishing  House,  New  York. 

Audel  A  Co..  New  York. 

Griffin  &  Winters,  Chicago.  111. 

H.  C.  Baird  &  Co..  Philadelphia.  Pa. 

D   Van  Nostrand  Co..  New  York. 

Railroad  Gazette,  New  York. 

BORING  MACHINES. 

Manning,  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS. 

Q.  &  C.  Co.,  Chicago,  111. 

BRAKE  SHOES- 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 
The  Sargent  Co.,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia.  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Coupler  Co.,  Buffalo.  X.  Y. 

BULLDOZERS. 

Williams.  White  &  Co.,  Moline.  111. 

CARS. 

J.  G.  Brill  Co.,  Philadelphia.  Pa. 

Lima  Locomotive  &  Machine  Co..  Lima,  O. 

CAR  COUPLERS. 

Gould  Coupler  Co..  Buffalo.  N.  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConwav  A-  Torlev  Co.,  Pittsburg.  Pa. 
National  Malleable  Castings  Co.,  Chicago.  111. 
Smillie  Coupler  &  Mfg.  Co.,  Newark.  N.  J. 
Standard  Coupler  Co.,  Xew  York. 
Trojan  Car  Coupler  Co..  Troy.  N.  Y. 


{Continued  on  page  8bo.*\ 
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BUYERS'  FINDING  LIST  -Continued. 
CAR  DOOR  FASTENERS. 

National  Malleable  Castings  Co.,  Chicago,  111. 

CAR  FORGLNGS. 

Dickson  Mfg  Co  .  Scranton,  Pa. 
CARS,  FREIGHT. 

Allison  Utg.  Co.,  Philadelphia,  Pa. 

CAR  HEATING. 

William  C.  Baker,  New  York. 

Safety  Car  Heating  &  Lighting  Co.,  New  York, 

CAR  HEATING  HOSE. 

V  Y   Belting  ,t  Packing  Co..  New  York. 
Boston  Belting  Co.,  Boston,  Mass. 

CAR  LIGHTING. 

Safety  Car  Heating  A  Lighting  Co.,  NewYork. 

CAR  ROOFING. 

Drake  &  \Y,-irs.  Cleveland.  O. 
Standard  Paint  Co..  New  York. 

CAR  VENTILATORS. 

If.  C  Hammett,  Troy,  N.  Y. 

CAR  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Raraapo,  N.  Y. 
Standard  Steel  Works,  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning,  Maxwell  &  Moore.  New  York, 

CASTINGS,  STEEL. 

Lima  Locomotive  &  Machine  Co.,  Lima.  O. 
Sargent  Co.,  Chicago,  111. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago,  111. 
CHANNELERS. 

lngersoll-Sergeant  Drill  Co.,  New  York. 

CHIME  WHISTLES. 

Crosby   Steam  Gage  &   Valve    Co.,  Boston, 

.Mass. 
Star  Brass  Mfg.  Co.,  Boston,  Mass. 

CIGARS. 

Jose  Almarez  &  Co.,  Norristown,  Pa. 

COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia,  Pa. 

COMPRESSED  AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 
Dickson  Mfg.  Co.,  Scranton,  Pa. 

CONVEYORS. 

Link  Belt  Engineering   Co.,  Philadelphia,  Pa. 

CUTTING-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach.  Tool  Works.  Philadelphia,  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore,  New  York. 
Wm.  Sellers  &  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 

CYLINDER    BORING    AND    FACING 
MACHINES. 

Pedrick  &  Aver  Co.,  Philadelphia.  Pa. 

DRILLING  MACHINES. 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 
Manning.  Maxwell  &  Moore.  New  York. 
NilesTool  Works  Co.,  Hamilton,  O. 

DROP  HAMMERS. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 

WestinghouseElec.  &Mfg.  Co.,  Pittsburg,  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia, Pa. 

FILES  AND  RASPS. 

Nicholson  File  Co.,  Providence,  R.  I. 

FLANGES. 

Latrobe  Steel  Co  ,  Philadelphia,  Pa. 
FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

FLEXIBLE  JOINT.-STEAM,  AIR  AND 
LIQUID. 

Moran  Flexible  Steam  JointCo., Louisville. Ky. 

FLUES,  IRON. 

Tyler  Tube  &  Pipe  Co  .  Washington,  Pa. 

FORGES. 

The  Bradley  Co.,  Syracuse,  N.  Y. 

FORGINGS. 

Bethlehem  Iron  Co.,  So.  Bethlehem.  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Richmond  Loco.  &  Mch.  Wks.,  Richmond.  Va. 

{Continued  on  page  Sbi.  1 
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Williams,  White  &  Company, 

Moline,  III.,  U.  S.  A. 


Makers  of  Justice  Hammers,  Automatic  Coal 
Chutes  for  Coaling  Locomotives,  Bulldozers,  Drop 
Hammers,  Steam  Hammers,  Punches  and  Shears, 
Lyebolt  Machines,  Taper  Rolling  Machines. 


-•«-*OC^# 


PHILADELPHIA,  PA. 


Labor-Saving  Tools  ;;""* 


Cylinder  UorluK  Slaehll 


CRANES. 

Planers, 

Tool  (Jrinders, 
Boring  and   Turning 
Mills, 

Driving  Wheel  Lathes, 
Vertical,  Horizontal  Drill 
Presses, 

Locomotive  Turn-Tables. 
)        Milling  Machines, 
Steam  Hammers, 
Axle  Lathes. 

CRANES. 


Injectors  for  Locomotives. 


Locomotive 
BOILER, 
Smoke  Stack, 
Tank  and  Sheet 
STEELS. 


Quality  Unsurpassed. 

Plates  up  to  118  inches 
in  width. 


FIRE 
BOX 
STEEL. 


SHOENBERGER  STEEL  CO. 


PITTSBIJRGH,  PA. 


THE  SARGEJ^JCJOMPANY 

OLD  COLOiydBWG&lCAGOJLL. 

x/yrti^cssco ) 

TAfGM^^J  BRAKE 


CASTINGS 


SHOES 
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EACME 

Machinery  Co. 


CLEVELAND,  0. 


MANUFACTURERS  OF 
ACME  BOLT  AND 
RIVET  HEADERS, 
ACME  SINGLE  AND 
DOUBLE  AUTO- 
MATIC BOLT  CUT- 
TERS, cutting  from 
1-8  in.  to  6  in.  diam. 
ALSO  SEPARATE 

HEADS  AND  DIES. 


the  BETHLEHEM  IRON  CO. 

WORKS  AND  PRINCIPAL  OFFICE,  SOUTH  BETHLEHEM,  PA. 

Rails,  Billets,  muck  Bars, 

Forgings  of  all  descriptions,  either  solid 
or  hollow,  made  from  Fluid-Compressed, 
Hydraulic-Forged  Open  Hearth  Steel. j*j* 

Plates  For  All  Purposes. 

New  York  Office:  100  BROADWAY.         Philadelphia  Office:  421  CHESTNUT  ST. 
Chicago  Office :  MARQUETTE  BUILDING. 


RICHARD  DUDGEON, 


24  and  26   COLUMBIA  ST. 
NEW  YORK. 


Maker  and  Patentee  of 

IMPROVED 


HYDRAULIC  JACKS 


PUNCHES,  ROLLER  TUBE  EXPANDERS,  AND 
DIRECT  ACILNG  STEAM  HAMMERS. 
;  <T     Jacks  for  Pressing  on  Crank-Pins  or  Car- 
Wheels  made  to  order.    Communications  by  letter 
will  receive  prompt  attention. 


A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  company. 

World    Building:,   New   York. 

IN  USE  ON  245  RAILROADS  IN  THE  UNITED  STATES  AND 
EVERY  RAILROAD  IN  EUROPE. 


NEW  YORK  OFFICE: 
Rooms  1005-6  Beard  Building,  122  Libert\  Street. 

Sent  on  10  Days'  Trial,  Subject  to  Approval. 
Guaranteed  for  One  Year  against  Repairs. 


BUYERS'  FINDING  USX-Continurd. 

GAGES. 

•         Ijy   Steam    Gage  ft   Valve    Co.,  Huston, 
111  II 

GEAR  CUTTERS. 

Gould  A:  Bberhardt,  Newark,  N.  J. 

GRAPHITE. 

Jon.  Dikoii  Crucible  Co.,  Jersey  City,  N.  J. 

HAMMERS. 

Bradley  I  o..The.  Syracuse,  N.  Y. 
Long  A  Allsf:if,  r  (  '-..  Hamilton.  O, 
Will  ..ins.  White  it  Co.,  Uoline.  Ill 

HAND  PLANERS. 

Baxter  l>    Whiti-  odoil*  Most. 

HEATING  SYSTEM,  FAN. 
Buffalo  Forge  Co. 

HOISTS,  PNEUMATIC. 

Chicago  Pneumatic  '1  oTcagO,  III, 

Pedrii  k  ft  Ayer  Co  .  Pnlladi 

HOLLOW  STAYBOLT  IRON. 

Falls  Hollow  Btaybolt  Co.,  Cuyahoga  Falls,  O. 

HYDRAULIC  JACKS. 

Richard  Dudgeon,  New  York. 

The  Walson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

R.  D.  Wood  ft  Co  .  Philadelphia,  Pa. 

INJECTORS. 

Lunkenheimer  Co.,  Cincinnati,  O. 

Nathan  Mfg.  Co.,  New  York. 

Wm  Sellers  &  Co.,  Philadelphia.  Pa. 

INSULATING  PAPERS. 

Standard  Paint  Co  ,  New  York. 

JACKS. 

Watson  &  Stillman,  New  York. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland.  O. 

JOURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago,  IU. 

LAGGINGS  FOR  LOCOMOTIVES. 

Carey  Mfg.  Co.,  Philip,  Lockland,  <  >. 
Keasbev  &,  Mattison  Co  ,  Ambler.  Pa. 

LATHES. 

Bement,  Miles  &  Co.,  Philadelphia.  Pa 
Jones  &  Lamson  Machine  Co.,  Springfield,  Vt. 
Lodge  &  Shipley  Men.  Tool  Co..  e-iiicinnau.  o 
Manning,  Maxwell  ft  Moore,  New  Yore 
Niles  Tool  Works  Co.,  Hamilton,  O. 
Pratt  ft  Whitney  Co.,  Hartford,  Conn. 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works.  Dunkirk, 'N.  Y. 

LOCOMOTIVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Brooks  Locomotive  Works,  Dunkirk,  N.  V. 
Cooke  Loco.  &  Machine  Co..  Paterson.  N.  J. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
Lima  Locomotive  &  Machine  Co.,  Lima,  O. 
Pittsburg  Locomotive  Works,  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond.  Va, 
Rogers  Locomotive  Works.  Paterson,  N.  j. 
Schenectady  Loco.  Wks..  Schenectady.  N.Y 

LOCOMOTIVE  TENDER  DRAFT  RIG- 
GING. 

Western   Railway  Equipment  Co.,  St.  Louis, 
Mo. 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Lunkenheimer  Co  ,  Cincinnati.  O. 
Nathan  Mfg.  Co.,  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  York. 
Signal  Oil  Works.  Franklin,  Pa. 

MACHINE  TOOLS. 

Lodge*  Shipley  Mch  Tool  Co..  Cincinnati.  Q 
Newton  Machine  Tool  Co..  Philadelphia.  Pa. 
William  Sellers  &  Co..  Inc.,  Philadelphia.  Pa 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk.  X.  V. 
McConway  ft  Torley  Co..  Pittsburg,  Pa. 
S    1.  Meeker,  Newark.  N.  I. 
National  Malleable  Castings  Co.,  Chicago.  II'.. 

METAL  POLISH. 

G.  W.  Hoffman.  Indianapolis.  Ind. 

METAL  SAWING  MACHINES. 
0.  &  C.  Co..  Chicago.  111. 
Manning.  Maxwell  ft  Moore.  New  York. 

MILLING  MACHINES. 

Newton  Mch.  Too'.  Works,  Philadelph  a.  Pa. 

MILLS.  ADJUSTABLE 

Pratt  ft  Whitnev  Co  .  Hartford.  Conn. 

MINING  MACHINERY. 

Dickson  Mfe  Co..  Scranton.  Pa. 

MODEL  LOCOMOTIVES. 

Olney,  G.  H  ,  Brooklyn.  N.  Y. 
MOLDING  MACHINES. 

Tabor  Mfg.  Co..  New  York  City. 
(Continued  on  tage  8fc.) 
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MUFFLER  POP  SAFETY  VALVES. 

Coale  Muffler  &  Safetv  Valve  Co.,  Baltimore, 

MJ 
Crosby  Steam  Gage  &  Valve  Co., Boston, Ma«. 

OIL  CUPS. 

Nathan  Mfg.  Co..  New  York. 

OVER  CLOTHES 

H.  S.  Peters,  Dover,  N.  J. 

PACKING. 

Boston  Belting  Co..  Boston,  Mass. 

Gould  Packing  Co..  East  Cambridge.  Mass. 

N    Y   Belting  &  Packing  Co.,  N'<«.  York. 

Peerless  Rubber  Mfg.  Co.,  New  York. 

U.  S.  Metallic  Packing  Co..  Philadelphia,  Pa. 

PANTS. 

U.S.  Peters,  Dover,  N.  J. 

PATENTS. 

O.  Knight,  New  York. 

Munn  &  Co.,  New  York. 

Paul  Synnestvedt,  Chicago.  111. 

John  \Vedderburn  &  Co.,  Washington,  D.  C. 

George  P.  Whittlesev,  Washington.  D.  C. 

PATTERN  MAKERS  MACHINERY. 

Whitney,  Baxter  D.,  Winchtndon,  Mass. 

PHOTOGRAPHS. 

F.  Moore,  London,  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co..  Philip,  Lockland,  O. 
Keas'bey  &  Mattison  Co.,  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders*  Sons,  Yonkers 


N.  Y. 


PIPE   THREADING    AND    CUTTING 
MACHINERY. 

Armstrong  Mfg.  Co.,  Bridgeport.  Conn. 
Bignall  &  KeelerMfg.  Co.,  Edwardsville,  111. 
D.  Saunders'  Sons,  Yonkers,  N.  Y. 

PISTON  RODS- 

Cambria  Iron  Co.,  Philadelphia.  Pa. 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Niles  Tool  Works  Co.  Hamilton  O. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa, 

PLANERS-WOOD. 

Baxter  D.  Whitney,  Winchendon,  Mass. 

PLATFORMS. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 
Standard  Coupler  Co.,  New  York. 

PNEUMATIC  TOOLS. 

Chicago  Pneumatic  Tool  Co..  Chicago,  111. 
U.  S.  Metallic  Packing  Co..  Philadelphia. 

POP  SAFETY  VALVES. 

Ashton  Valve  Co..  Boston,  Mass. 

Coale  Muffler  &  Safety  Valve  Co.,  Baltimore, 

Md. 
Crosby  Steam  Gage  &  Valve  Co.. Boston, Mass. 
Star  Brass  Mfg.  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  A  Aver  Co.,  Philadelphia,  Pa. 

PUMPS,  STEAM. 

A.  S.  Cameron  Steam  Pump  Wks.,  New  York. 

PUNCHING    AND    SHEARING    MA- 
CHINERY. 

Long  A  Allstatter  Co  ,  Hamilton,  O. 
R.  D.  Wood  &  Co..  Philadelphia,  Pa. 

RAILS,  STEEL. 

Bethlehem  Iron  Co.,  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 

REAMERS. 

Cleveland  Twist  Drill  Co.,  Cleveland,  O. 

ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co.,  New  York. 
Rand  Drill  Co.,  New  York. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York. 

RUBBER  HOSE. 

Boston  Belting  Co.,  Boston.  Mass. 
Peerless  Rubber  Mfg  Co.,  New  York. 

SANDING  APPARATUS. 

Henry  L.  Leach.  North  Cambridge,  Mass. 
Sherburne  &  Co..  Boston,  Mass. 
U    S.  Metallic  Packing  Co..  Philadelphia,  Pa 
Weste:u   Railway  Equipment  Co.,  St.  Louis, 

SAVOGRAN. 

India  Alkali  Works,  Boston,  Mass. 

SCHOOLS. 

Interna' ional  Correspondence  School,  Scran- 
ton,  Pa. 

SHAPERS. 

Bement.  Miles  &  Co..  Philadelphia,  Pa. 
Gould  &  Eberhardt.  Newark.  X.  J. 
Pratt  &  Whitney  Co..  Hartford,  Conn. 

(Continued  on  page  863.) 


COSTS  and  BOLTS 


♦♦ 


are  both  cut  by  our 

TURRET  HEAD  BOLTCITTERS 

The  adjustable  dies  are  practically  solid  when  in  use. 
Our  No.  3  Machine  has  7  sizes,  s  s  inch  to  1  inch  diameter. 
No.  4  has  9  sizes,  '2  to  I ' .  inches. 

No.  3  costs  $221  net,  f.o.b.  Hartford,  Ct. 
No.  4    "    $3J5    "      "  " 

Cuts   any  size  you  want  by  swinging  right  die  into   place,  no  time   lost  changing  dies. 
STAYBOLT  TAPS  AND  MASTER  CAR  BUILDERS  GAUGES. 

THE  PRATT  &  WHITNEY  CO.,  Hartford,  Conn. 

CHICAGO,  42  So.  Clinton  St.  NEW  YORK,  123  Liberty  St.  BOSTON,  281  Franklin  St. 

THE  STEEL  TIRED  WHEEL  GO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD    SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE    SOLICITED. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS ^ 

NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Power. 


No.  3  Machine. 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient,  Durable  and  Satisfactory 

Tools  of  the  kind  in  the  World. 

SECURE    OUR     CATALOC. 

•    •    • 

THE   ARMSTRONG    MFG.   CO. 

BRIDGEPORT,  CONN.,  NEW  YORK, 

104-116  Know  It. ,n  St.  139  Centre  St. 


J.  G.  BRILL  Company... 


PHILADELPHIA,  PA. 


Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT  in   Passenger   Car   Trucks   made 

IN  25  YEARS. 


%  TAKES  .  .  . 

Curves  Easier 
Than  Any  Truck 
Ever  Built. 

We   are   making  strong   assertions  in   regard  to   these   Trucks,  but   we   find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 


LOCOMOTIVE    ENGINEERING. 


.TTTST  PUBLISHED. 


OBLONG    12MO-       CLOTH.     279 
I'A'.l    S     AND    ILLUSTRATIONS. 


Price,  $1.50. 

BLOCK   SIGNAL   OPERATION, 

A  PRACTICAL    MANUAL 
rBy-  w .  Ij.  demi, 

Superintendent  Delaware  ZMvietofi  .v.  >'..  Cake  Brie  and   ITeelem  Rallroail;    <h<><<»-i„    <,,,„,»/  Ctommttfee 
dmerican  /Usootation  Railway  fiTuperlnlenaenle. 

CONTENTS.— Chapter  I.— Introductory.    [I.    Genera]  Principles.    Ill —Block  Signals     IV.    siunal 
Lamps.  V.— Block  Tower,   VI.    Signal  Bells,    VII      Block  Record.  VIII       i 
Stations.    IX.— Blocking  a1  [unctions  and  Ra'lroad  Cross'ners    X.— Manual  Blocking.  XI     I 

trolled  Manual    Blocking.     X II.— Automatic   Blocking.    XIII.— Machine   Blocking.     XIV,     Ap- 


pendix.    Index. 


D.  VAN  NOSTRAND  COMPANY,  Publishers, 


23  Murray  and  27  Warren  Streets,        - 

*#*  Copies  sent  by  mail  on  receipt  of  price. 


NEW  YORK. 


OCTAVIUS  KNIGHT, 

Patent  Expert, 
37  LIBERTY  ST.,    NEW  YORK. 

Forty  Years'  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4(06  Cortlandt. 


THE  R4ND 

Duplex  Compressor 

For  Railroad  and 
Machine  Shops, 

Having  Compound  Air  Cylinders,  with  In- 
ter Cooler  and  Compound  Steam  Cylinders 
with  Meyer  Cut-Off  Valves.  This  is  the 
Best  Construction  for  Small  and  Medium 
sizes. 

Don't  Forget  our  ROCK  DRILLS. 

SEND  FOR  CATALOGUES. 

RAND  DRILL  CO.  J 

100  Broadway,  New   York. 
1328  Monadnock  Block,  Chicago.  W 


HAWKINS' "AIDS"  TO  ENGINEERS 

■  EXAniNATIONS,  with 

Questions  and  Answers. 
O^xTH.  leather,  gilt  edge,  $2,  postpaid 
Send  for  Descriptive  Catalogue  of  this 
and  other  Engineers'  Books. 

THEO,    AtTDEi.     &    CO., 

63  Fifth  Avenue,  cor.  13th  Street,  N.  T. 


ALWAYS   KNOW 

When  a  Falls  Hollow  Stay-Bolt 
lets  go.  J*J*  It  does  this  — 


No  guess  work,  no  tapping  of  bolt. 
A  solid  bolt  waits  till  a  dozen  others 
let  go  and  then  there's  an  explosion. 
Better  be  on  the  sale  side. 

Write  for  circular. 

Falls  Hollow  Stay-Bolt  Co. 

Cuyahoga  Falls,  Ohio. 


There's 

a  Difference. 


Sixty-three   Railroads  say  it's  all  right. 


in  Pneumatic  Sanders  —  some  are  complicated, 
hard  to  put  on,  get  out  of  order  easily. 

THE  HOUSTON 

Isn't  that  kind.  It's  simple,  sure,  quick.  Sands 
front  and  back  drivers  from  one  box.  Applied 
in  six  hours — no  change  in  sand  box  saddle. 


THE  WESTERN  RAILWAY  EQUIPMENT  CO. 


Circulars  give  details. 


St.   Louis,  Mo. 
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SLOTTERS. 

'  les  &  Co.,  Philadelphia,  Pa. 

SOAP,  LAVA. 

Wm.  Waltke,  Bt.  Louis,  Mo. 

SPACING  TABLE. 

Long  &  AJlstatter  Co.,  Hamilton 
SPARK  ARRESTER  PLATE. 

1 ! i ■  1 1 •  1 1 1 '  k  Mfg.  Co.,  Carbondale.  Pa, 

SPRINGS. 

A.  I'rench  Spring  Co.,  Pittsburg,  Pa. 
STAMPS,  STEEL. 

i    a.  Sackmann,  Clevi  land   0, 
STAYBOLT  IRON. 

I'ai:    i  ill  Co.,  Cuyahoga  Falls,  O 

STAYBOLT  TAPS. 

S.  W.  Card  Mfg.  C...  Mansfield,  Mass. 

STEAM  GAGES. 

I'i.i.,'.  lite.  Co  Mass. 

Utica Steam Gagi  I'tica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co..  Boston.  Mass, 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co..  Philadelphia,  Pa. 
Krupp  (I  .  ProMer  &  Son,  New  York). 
Latrobe  Steel  Co.,  Latrobe.  Pa. 
Shoenberger  Steei  Co..  Pittsburg,  Pa. 

STEEL  TIRED  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y 
Standard  Steel  Works,  Philadelphia,  Pa. 
Steel  Tired  Wheel  Co.,  New  York. 

STEEL  TIRES. 

Latrobe  Steel  Works.  Latrobe.  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works,  Philadelphia,  Pa. 

STREET   RAILWAY  SUPPLIES. 
J.  G.  Brill  Co.,  Philadelphia.  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 

TAPS  AND  DIES. 

S.  W.  Card  Mfg.  Co.,  Mansfield.  Mass. 

TIE  PLATES. 

Q.  &  C.  Co..  Chicago,  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  lron,Co.,  Cleveland,  O. 

TURRET  LATHES. 

Jones  &  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O 
Morse  Twist  Drill  &  Men.  Co.,  New  Bedford, 
Mass. 

VALVES. 

Glenn  Valve  Mfg.  Co.,  Chicago,  111. 

ienkins  Bros..  New  York. 
-unkenheimer  Co.,  Cincinnati,  O. 

VALVES,  REDUCING. 

Mason  Regulator  Co.,  Boston,  Mass. 
Ross  Valve  Co..  Troy.  N.  Y. 

VALVE  SEAT  PLANERS. 

Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

VARNISH  CLEANER. 

A.  D.  Aquart,  St.  Louis,  Mo. 

VESTIBULES. 

Gould  Coupler  Co..  Buffalo.  X   Y. 
McConvray  &  Torley  Co.,  Pittsburg,  Pa. 

VISES. 

Bignall  &  Keeler  Mfg.  Co..  Edwardsville,  111 

WATER  HOSE. 

N.  Y.  Belting  and  Packing  Co.,  New  York, 
Peerless  Rubber  Mfg.  Co..  New  York. 
Boston  Belting  Co.,  Boston,  Ma;s. 

WELDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

WHEEL  PRESSES. 

Manning.  Maxwell  &  Moore.  New  York. 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian,  Mich. 

WOOD  WORKING  MACHINERY. 

Baxter  D.  Whitney,  Winchendon,  Mass. 
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"Any  Old  China" 

for  a  Bolt-Cutter  is  some- 
times furnished  to  work- 
men to  cut  threads  with, 
but  is  not  business.  See 
this  up-to-date  machine. 
It  will  be  sold  at  a  reason- 
able price. 


#> 


Acme 


■■■ mi i, 


These  machines   are  designed   especially    for   manufacturing 
purposes,  to  produce  as  large  a  quantity  of  work  as  is  possible  for 
a  single  operator  to  handle  and  still  to  run  the  machines  at  a  rate  of 
^P  toA\  &tl  A  speed  that  will  insure  long  life  to  the  machine  and  dies,  and  produce 

ft  lll^  perfect   work.      By  testing   these  machines  we   found   that   the  result 

^^1  l|r  It      #■      warrants  us  in  saying  that  these  foregoing  objects  have  been  fully 
_^       _  4      attained. 

I?  Alv  These  machines  are  very  compact,  all  parts  being  within  easy 

Hkjl         ^^     ^      reach  of  the  operator.      There  are   holes  in   the  bed  directly7  under 
MJ  ▼  '  *  i      each  head  allowing  the  oil  and  chips  to  fall  in  the  pan,  which  has  a 

^Y        j  j  screen  bottom  and  capacity  sufficient  to  hold  thechipsoftheday'swork, 

l/flflAI^  where  they  can  be  left  to  drain  over  night  and  the  pan  drawn  out 

^•11       i«T|  and  emptied  instantly  in  the  morning.     The  carriages  are  long,  giv- 

^•▼▼▼^▼'  ing  ample  bearing.     The  long  levers  move  the  carriages      The  short 

levers  close  the  vises  and  are  adjustable  to  any  angle.  This  makes 
the  movement  of  both  carriages  and  vises  very  quick  and  easy. 
The  heads  are  the  "Acme"  latest  improved  (and  use  their  well  known  form  of  die), 
made  with  extra  long  die-rings,  lined  with  tool  steel  blades  throughout.  They  are  some  five 
inches  shorter  in  total  length  than  usual  form  of  Acme  Head.  The  yoke  which  opens  and 
closes  the  head  is  locked  by  a  toggle  between  the  lower  end  of  the  yoke  and  the  head  stock. 
The  upper  end  of  the  j-oke  is  connected  with  the  nut  that  works  on  a  screw  having  a  knurled 
head  and  the  dies  are  thus  adjusted  to  size  without  stopping  the  machine  by  means  of  the 
knurled  head  screw.  The  toggle  is  controlled  by  a  rod  passing  through  a  bracket  on  the  car- 
riage ;  this  rod  carries  two  adjustable  collars  which  are  set  to  open  and  close  the  head  auto- 
matically, i 

If  so  ordered  these  machines  will  be  arranged  so  that  they  may  run  as  single,  double 
triple  bolt  cutters  at  will. 

The  workmanship  is  of  the  best  throughout,  and  is  safe  to  say  that  this  machine  will 
produce  one-third  more  work  with  a  single  operator  than  any  double  machine  that  has  been 
heretofore  built,  and  at  the  same  time  turn  out  the  best  of  work,  and  still  run  at  a  slower  rate 
of  speed  than  it  is  customary  to  run  this  class  of  machinery. 


Weight  of  1 '  machine,  3000  lbs. 
"       "  U        "        3800   " 


Floor  space,  4  6   x  4'    2" 
"        "      5'  2   x  4  JO" 


Speed  of  countershaft.  200  rev.  per  min. 
*t      it  *t  200     "     ti       M 


the  Acme  machinery  €c,  Cleveland,  Ohio,  tt.S.K 
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THE  STANDARD  STEEL  WORKS, 


PHILADELPHIA. 


TIRES 

Wrought   Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

St 

■ir 

REPRESENTATIVES. 

CHICAGO  OFFICE.:  1217  Mnnadnock  Building 

SI.  LOUIS :  C.  A.  THOMSON,  613  North  fourth  Street. 

BOSTON:  W.  E.  CLARK,  8  Oliver  Street. 


LATEOBE  STEEL  CO., 


NEWTON 

UNIVERSAL 
COLD  SAW 
CUTTiNG-OFF 
MACHINES. 

NEWTON  MACHINE  TOOL  WOf 

PHILADELPHIA 


•  •: 


The  New 


•••- 


Nathan  Mfg.  Co., 

92-94   Liberty  Street,  New   York. 

Western  Office : 
147- J  49  Van  riuren  St.,  Chicago, 

Makers  of 


"Nath 


an 


and  Monitor  Injectors  for  Locomotives. 

"Nathan's"  Sight  Feed  Lubricators  for  Locomotive  Cylinders 

and  Air  Brakes.     Steam  Fire  Extinguishers  for   switching  and 

yard  engines.      Boiler  Washers,  Rod   and 


Guide  Oil  Cups,  etc 


Send  for  Catalogue. 


•  •• 


=•• 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  thiough  Sleeping:  Cars 
over  the  New  York  Central  &  Hudson  River,  Lake  Shore  & 
Michigan    Southern,    Michigan    Ctntral    and    "Big     Four" 

R     R'ds 

SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  t^me-tables  and  reservation  of  berths  apply  to 


A.  S.  HANSON, 

General  Passenger  Agent,  Boston, 


Tl 


MANUFACTURERS 


FOR 


R 


OF 


E 


S 


LOCOMOTIVE 
andCAR  WHEELS. 

WORKS.  LATROBE,  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

UVVfiOTDSID  AT 
WORKS.    MELROSE    PARK,    ILL. 


Main  Otllce,  1200  Glrard  Building,  Philadelphia. 
.     1  Old  C 
?   i  83  \V( 
8-    |  Unloi 


„         v    I  Old  Colony  Building.  Chicago. 

?£  1  88  Wall  Street.  New  York. 

MB,    I  i'n|o„  Trust  Building,  St.  Louis. 


T 


he  Cameron 
Steam  Pump. 


A/ass. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   Works, 

Foot  of  East  Twenty-lhird  Street, 

Send  for  Illustrated  Catalogue.       NEW  YORK. 


THE  PILGR1M.-H0LIDAY  NUMBER. 
Sent  free  to  any  address  on  receipt  of  all 
cents  In  postage.  Write  to  Geo.  H.  HeaSor*. 
General  Passenger  Agent,  Chicago,  Milwaukee 
&  St.  Paul  Railway,  Old  Colony  Building. 
Chicago.  111. 
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Air  Compressors. 

Rock  Drills. 

We  manufacture  AirCompre  sors  suit- 
able for  all  kinds  ol  work,  and  a  variety 
covering  every  size,  from  the  small  Belt- 
driven  Compressor  for  Bmall   shops  and 

pumping  small  quanti  iesol  water,  up  to 
the  large  Corliss  Compound  O  mpress'  rs 
for  the  gTeate^t  manufacturing  ot  mining 
plants  of  the  world.  As  an  instance  of  the 
wide  range  covered  by  Compressor  vi 
our  make,  we  name  the  folio  wins  that  we 
have  recently  furnished,  all  of  w hum  are 
equally  distinguished  in  theii  line  : 

Newport  News  shipbuilding  Co..  New- 
port News,  Va  ;  implex  i  om  pressor  for 
operating  a  large  number  of  pneumatic 

tools;     Hughes   Bros.    -V    Hams,    Hellevue, 

Del.;    Valdosta  Water  Works.  Valdosta, 

for  pumping  water;    the  Manhattan 

KlevatedR.R  Co  ,  New  York,  for  machine 

shop  purposes;  Walker  Company,  Electric 
Works  Cleveland,  Ohio.  Harrison  Granite 
Co.,  Barre,  vt.,  pneumatic  tools;  L.  L. 
Manning.  Plainfiefd.  N  1..  marble  works; 
the  Anaconda  Copper  Mining  Co.,  butte, 
Montana. 

Our  Catalogues  give  information  on  the 
subject  of  Air  Compressors  and  other  sub- 
jects regarding  the  application  of  Com- 
pressed Air. 

Channelers.  Coal  Cutters. 


The  Pohle  Air  Lift  Pump. 


•"^•O 


h  Ingersoll -Sergeant 
Drill  Company, 

Havemeyer  Building,  New  York. 
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Hydraulic 

Riveters — fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
..d  Accumulators. 

Matthews'   F"<"e  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 

Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  Founders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 


Smoke   Prevention 

Is  one  of  the  leading 
questions  of  to-day. 

Combustion  and  Smoke 
Prevention  on  Locomotives 

By  Angus  Sinclair,  will  help  any  fireman  or 

engineer  who  is  interested  in  his  work. 

25  cts.  each;  $2.00  for  10;  $15.00  per  100; 

$100.00  per  1000. 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  New  York. 


Vou  can  Prevent  mistakes, 
Save  time  and  Worry 


ATENTS * 

CEO.  P.  WHITTLESEY, 

Atlantic  Building,  WASHINGTON,  D.  C 

RAILROAD  INVENTIONS  A  SPECIALTY. 


€ 


Improved  Pneumatic 

rack  Sanding 
"Apparatus 


AAA 


For  Locomotives. 

HENRY  L.  LEACH.  176  HURON  AV.,  N.  CAMBRIDGE.  MASS 


LINK-BELT 


Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE    HANDLING    OF 

Coal  and  Ashes. 

Monobar 
Coal  Conveyors 

etc.,  etc 

LINK-BELT  ENGINEERING  COMPY., 

Nicetown,  Philadelphia. 

49  Dey  SL.,  New  York. 

(CHICAGO,  LINK-BELT   MACHINERY  COMPANY.) 


In  making  Tractive  Power  or  Train  Resistance  Calculations 

by  using  our 


COMPUTERS 


They  work  out  the  formulas, 


Tractive  Power  in    ) 
pounds,  ) 


s  x  p 


D 


,  Total  Resistance    )    ..       T         /_v_ 
in  tons,  j  2000       V 


2000  g 
5280 


Without  your  making  a  figure.  You  turn  the  computer  to  the  right  position  and  you  have 
the  answer  before  you  have  time  to  sharpen  a  pencil  or  unlimber  a  fountain  pen.  You  need 
them  now. 

$,oo  each,  m  etch.  LOCOMOTIVE  ENGINEERING. 

$1.50      "      "   Leather.  256  Broadway,  NEW  YORK. 


LOCOMOT1VK    ENGINEERING. 


M7 


BOOK  DEPARTMENT. 

Cash  must  accompany  order.    No  hooks  sen  f  C.  O.  D.    Give  name  of  book  and  author,  and  we  Can  furnish  any  book  published.     The  tist 
below  isespeciatty  recommended  for  mechanical  readers.    Atl  books  \cnt  by  mail  free  tor  price  named,  unless  otherwise  stated. 

Address  Locomotive  Engineering.  256  Broadway,  New  York. 


A  lie  of  Electrl.  Iiy.  Bv  Win  M  Meadow 
•rut' i.  Tin-  best  known  cit- nit  mi  tury  treatise  on  this 
Interesting  subject.  Written  in  language  that  Is 
easily  understood.  Fully  IJiU8traleU.  Uver  600*0 
have  been  cu.u dOc. 


A  '■-•'•■•■hi'-in  of  the  Steam  F  nglne.  John 
Bourne.  Oneof  the  very  best  beglnnera' books  on 
Hit-  steam  engine  that  has  ever  been  written.  Ques- 
tion and  answer  style $*.ot; 

AJr-Brak*  Catechism.  Conifer.  J897.  This 
is  Conger's  *' Air  Brake  and  Signal  instructions " 
rewritten  and  improved,  containing  the  air-brake 

and  signal  Instructions  approved  by  tin-  Master 
Car  Builders' and  Master  Mechanics'  Associations; 
also  the  standard  list  of  questions  for  air-brake 
Instruction.  This  Is  the  latest  and  best  book  on 
air  brakes.    Price 33c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes- 
an  the  road,  by  a  practical  man.  Bound  for 
nooket $1.00 

Alexanders  Ready  Reference.  Alexander 
1892.  A  first-class  work.  Tells  what  to  do  in  al 
most  any  kind  of  breakdown  on  the  road $1.50 

A  Treatise  on  Steam  Boilers,  their 
Strength,  Construction  and  iiconomicHl 

hoiking.  Robert  Wilson.  1889.  A  standard 
Snglish  ivork,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
aook.    437  4J4  x7-in.  pages;  108  illustrations. $2.50 

Binders    for   Lucomotive    Engineering. 

These  are  the  handiest  and  most  substantial  bind- 
ers we  could  find.  Ho.d  a  year's  papers  No 
trouble  to  put  them  in  or  take  them  out;  no  holes 
to  punch  or  strings  to  lace.  Have  paper's  name 
stamped  in  gold  on  cover.     ..$1.00,  post-paid. 

Block  and  Interlocking  Signals.  Elliott 
1^396.  /Tells  what  signals  are.  What  they  do.  How 
&ey  do  it.  A  full,  complete  description  of  ab 
:■■.: nils  of  block  and  interlocking  signals  with  de 
ttdls  of  their  construction,  operation  and  main 
tsnance.  The  best  book  published  on  signals 
£17  pages,  6*  x  9*.    Leather  binding $3.0< 

Boiler  Making  for  Boiler  Makers.,  W.  H. 
Ford.  1893.  A  practical  treatise  on  the  shop  pro- 
eess'  s  of  boiler  making.  333  4  x  5J^  inch  pages; 
134  illustrations $1.00 

Car  Kubrication.  Hall.  Ought  to  be  read 
ay  every  one  interested  in  keeping  journals  run- 
«iing  cool $1.00 

Catechism  of  the   Locomotive.      Forney. 

1891.  Enlarged.  Illustrated  50.000  sold.  Every 
beginner  wants  It.  and  everv  locomotive  engineman 
ought  tu  have  it.    800  h%  x  8-inch  pages $3.50 

Combustion  and  Smoke   Prevention  on 

locomotives.  Sinclair.  1896.  A  practical  book 
.8t  telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know Ji5c- 

Compound  Locomotives.  Wood.     1894.    En 
larged.    Tells  the  history  and  explains  the  prin- 
ciples of  all  the  kinds  of  compound  locomotives  In 
use *3-"° 


Compressed  Air;  Practical  Information 
Upon  Air  Compression  nnd  the  Trans- 
mission and  ApplicHtion  of  Compressed 
\ir.  Frank  Richards.  1895.  About  the  only  booh 
In  print  that  supplies  the  Information  on  this  im- 
portant subject  that  so  many  are  in  search  of.  A 
>ractieal  book  without  mathematical  ornamenta- 
tion. 195  5x?^-inch  pages  25  illustrations  and 
diagrams,  with  many  useful  tables -      $1 .50 

Discipline  Without  Suspension.  Brown. 
$96.  Pamphlet  explaining  the  "Brown"  system 
*f  discipline,  by  the  originator ;  full  data .....  10c. 

Dlseanes      of     the      Air-Brake    System. 

jynnestvedt  1894.  Tells  how  to  find  and  repair 
•vary  defect  that  the  air-brake  system  is  liable  to 
save t, $1.00 

Electricity  and  Magnetism.  Prof.  E.  J. 
Houston.  A  book  for  the  beginner  in  the  study  of 
electricity,  which  tells  in  plain  language  the  very 
poiuts  a  student  wants  to  know.     115  illustrations. 

$l.uU 


Knglnemen'w  Ciulde,  Time  and  Pockwl- 
Book.  Klnne.  189a.  Kulusof  procedure  In  a  break- 
down, for  handling  air,  etc,  Contains  a  time  book 
Good  tor  three  years.    Bound  for  pocket $l.uo 

EnginemenN  Pocket  Companion.    Booth 

1895.  Contains  pages  arranged  fur  time-keeping. 
Has  Traveling  Engineers'  Examination  for  Engine 
men,  articles  on  brakes,  valve  setting,  combus- 
tion, and  much  valuable  information  for  engine- 
men.... $i.oo 

Kvolutlon  of  the  Air  Brake.    Synnestvedl. 

1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  'tie 

earliest  conctption  contained  in  the  simple  lever, 
up  to,  and  including,  the  most  approved  forms  in* 
the  present  day $i.imi 


I-  \  in  ■  —  Messenger  anil  other  Stories  of 
the  Kail.  ( 'y.  Warnian.  This  is  a  delightful 
b<»ok.  written  In  Cy'S  happiest  vein.  Every  man 
who  likes  to  read  the  romance  of  railway  lift 
should  send  for  it $1.«.j 


Haswell's  Engineer's   Pocket-Bonk.    1894, 

Probably  the  best  authority  in  engineering  mat- 
ters.   Rules  for  almost  everything $4.0o 

How  to  Save  Money  in  Railroad  Black- 
smith Shops  by  the  Use  of  Bulldozer  and 
Helve  Hammer.  Reynolds.  40  Illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  6x9-in.  pages.. 35c. 

Indicator  Practice  and  Steam  Engine 
K.  on  in  v.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  cylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  5x7j^-inch  pages;  45  illustrations.  .$4.00 

Key  to  Steam  Engineering.  Williams. 
1893.  More  especially  for  stationary  engines,  but 
good  information  for  anyone.  Boiler,  engine, 
combustion,  evaporation,  etc.,  explained  in  a 
common-sense  way 50c. 

Library  of  Steam  Engineering.     I-vhr<  n 

bach.  1895.  Illustrates  and  explains  every  kind  of 
steam  engineering,  stationary,  locomotive  and 
marine.  Has  chapters  on  the  mathematics  of  steam 
engineering,  covering  all  possible  points,  but  in 
plain  figures.  No  "higher"  mathematics  used. 
Can  be  understood  by  any  man  with  a  common 
school  education.  A  whole  library  of  steam  en- 
gineering    800  6J4x9J4-'»ch  pages $5.00 

Link  and  "Valve   Motions.     W.  S.  Anchtn- 

closs.  1895.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  moti  as 
Newly  revised.  138  8%xb%-inch  pages;  53  illustra- 
tions  $4.00 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,300  questions  and 
answers  about  locomotives  and  air  brakes,  "'nlly 
Illustrated $4.00 

LoromoliveEngine-Running  and  Man- 
agement. Illustrated.  Sinclair.  1893.  En- 
larged. Best  work  on  running  and  care  of  locomo- 
tives. Plain  facts  plainly  stated.  416  4%  x  7J4-inch 
pages $4.00 

Locomotive  Mechanism  and  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
engineer.    Up  to  date.    A  good  book $4. 00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1893.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  Il- 
lustrations.   110  4x5->4-inch  pages 5Uc. 

Machine  Shop  Arithmetic.  Colvin  & 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechnni' 
ought  to  understand 50c. 

Modern     Examinations    of    Ste«  m    En- 

ginrers,  \Y.  II.  Wakeman.  1896.  Tnisisaprac- 
tical  book  by  a  practical  engineer,  who  writes  for 
the  men  in  the  ranks  not  over  their  heads.  No 
one  can  fail  to  receive  considerable  instruction 
from  it  on  many  important  points.  It  contains 
370  pages,  5J4  x  S  inches §4.00 


Modern  Loco  mot  iv»-».  i»  i,  Barnes  A  .1 
C,  Whitridge     This  i*  a  Ix  I  :J4x  i« 

Inches,  and  la  crammed   full  ul  engraving!  and 
»  mattei 

i  nil   within  r  Bvei  y  in- 
talllgKiii  man  interested  i'i   the  design,  o 
thin  or  operating  ol  locomotives  ought   to  have 
$7.00 

Modern  Locomotive  Construction.  Illus- 
trated. Meyer.  1893.  Tells  how  to  design.  figure 
out  and  make  every  part  of  a  locomotive  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  in  charge  of  f  mild  ine  and  repairs.  I-argf 
and  elaborate.    658  9x11  inch  pages...         $io.0o 

One  Thousand    Pol  liters  for  Loco  mot  I  ve 
Engineers  and  Hnenfnlstai    llcSbai 
a   book  containing  Information  of  U 

>a  the  looomol  ertng  the  air  brake. 

.11'  motion,  injectors,  Lubricators  ana  every- 
tatag  of  luterest  to  bfoisi  and  en( 

$1.60 

Practice    and    Theory    of   the    Injector. 

Kneass.  1895.  The  only  complete  work  on  the  In- 
jector vet  published.  All  about  all  kinds  of  inject- 
ors.   182  6&x  9-inch  pages  $L*0 

l'ruK>«i»»iv«  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  18^ 
Three  buudred  questions,  and  answers  to  them,  on 
firing  and  running  locomotives.  Standard  form  o' 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
6-Inch  pages 50*. 

Railway    Trrick   and   Track    Work.     E. 

E.  R-  Tratman.  The  latest  and  best  bopk  on  this  im- 
portant subject  by  a  well-known  author.  Josl  the 
book  that  has  been  wanted $3.00 

Simple  Lessons  In  Drawing,  for  tht 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
De  done  with  a  $10  set  of  Instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  83  4  x Guinea 
pages 50c. 

Slide  Valve  Gears.  F.  A.  Hilsey.  1890.  FuB 
of  diagrams,  but  no  mathematics.  Hakes  the  shdt 
valve  as  plain  as  words  can  do  it.  135  5xT96*1ncl 
pages;  79  illustrations. $l.5f 

Standard  Form  of  Progressive  Ques- 
tions and  >*  ii«».'i'«  on  the  Air  Brake. 
This  is  the  form  adopted  by  the  Association  of 
Railroad  Air-Brake  Men  at  the  Boston  convention, 
and  Is  us'd  in  making  their  examinations.  Any 
one  who  wants  to  be  posted  on  the  latest  a  r  brake 
examination,  wants  one  of  these  books.  80  pages, 
6x9  inches wSo. 

The      Mechanical      Engineer's      Pocket 

Book.  Eent.  1895.  A  reference  book  of  rules, 
tables,  data  and  formulae  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  best 
pocket  book.  Bound  in  soft  leather,  with  flap 
The  author  has  verified  every  rule  and  table  used 
brought  the  whole  work  up  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author $5.00 

The  Modern  Machinist.  Usher.  1895.  4 
practical  treatise  on  modern  machine  shop  metb 
ods.  Illustrated  by  357  engravings.  Does  not  con 
tain  descriptions  of  machine  tools,  but  of  spec  la' 
tools  and  appliances,  methods  and  plans  of  dotnt 
work  with  them.  The  book  is  one  that  everr  m* 
chanic  should  have.    333  49£x7*4-in.  pages.  .$a.5G 

The   Practical    Management   of  Dyna- 
mos and  Motors.    Crocker  and  Wheeler.    Both 
are    professors   and    manufacturers,    know    both 
Sides  of  the  question,  and  tell  it  iu  plain  i     . 
Best  boott  of  the  kind  we  know  of.    3iu  pages. 

Sl.oo 

The  Trackman's  Helper.  J.  Kindelan.  A 
practical  book  on  tbe  subject  of  track  and  track 
work,  especially  written  for  the  use  of  section 
foremen $1.50 

The  Train  Wire.    Anderson.     ]*90.     An  ex- 
haustive work  on  train  dispatching  and  on  the  sal 
movement  of  trains    - $1.25 

The  World's  Railway.  Major  Pangbora, 
TIih  handsomest  book  ever  publi-hed  and  only  a 
I  them.  It  tells  the  whole  history  of  the 
railroad  from  the  first  steam  mot.tr  up  to  the 
massive  engines  of  today.  Illustrated  in  colors 
and  finely  bound  in  leather  164  reading  pages, 
11  xl4  inches  Cost  printers  over  §16  each  S**nt 
for  $7.  »0 ;  yon  pay  °xpressage. 


LOCOMOTIVE    ENGINEERING. 


CI* /***!*  muffler  Pop 
^Wllv  safety  Ualoe 


«« 


Is  the  pioneer  and  is  the  best. 


*  The  Coalc  Muffler  Pop  Safety  Valve  ... 

jj  Is  the  standard  on  leading  railroads  and  power  plants  in  th» 

JJ  United  States.    Specify  our  valves  on  your  new  locomotiva 

it  and  boilers.     Simple  in  construction  and  reliable  under  al1 

conditions.    Sample  put  on  trial  on  application. 

J  The  Coale  Muffler  and   Safety  Valve  Company, 

*  Charles  &  Lexington  Sts.,  Baltimore.  Md. 


An  Uninviting 
Hole. 


The  Pipe  Shop  may  be,  but  don't 
shirk  its  inspection  —  money  goes 
or  comes  there.  Look  it  over, 
then  tell  us  the  largest  size  of 
]>ipt-  you  thread  and  we'll  send 
interesting  information.  Recollect 
that  our  Peerless  Pipe  Threading 
and  Cutting  Machines  also  thread 
bolts  and  come  mighty  handy  for 
cutting  off  bar  iron. 


THE  BIGNALL  & 

KEELER  MFG.  CO. 


P.  0.  Box  "  L.' 


Edviardsville,  III. 


C.  H.  &  D. 

THOUSAND  MILE  TICKETS 

Only  $20.00. 

Are  good  on  the  following  railroads:  Louisville, 
New  Albany  and  Chicago;  Michigan  Central  bet. 
Toledo  and  Detroit;  Terre  Haute  &  Indianapolis; 
Peoria,  Decatur  &  Evansville;  Indiana,  Decatur  & 
Western;  N.  YMP.  &  O.  Div.,  Erie;  Dayton  &  Union; 
Findlay,  Ft,  Wayne  &  Western;  New  York,  Chicago 
&  St.  Louis;  Toledo,  St.  Louis  &  Kansas  City; 
Balto.  &  Ohio,  west  of  Pittsburg  and  Ben  wood  and 
between  Pittsburg  and  Wheeling;  also  between 
Indianapolis  and  Washington,  D.  C,  via  Cincinnati 
and  Parkersburg,  for  continuous  passage;  B.  &  O. 
Southwestern;  Cleveland  Terminal  and  Valley; 
Pittsburg  &  Western;  Columbus.  Hocking  Valley 
&  Toledo,  Cleveland,  Lomnia  &  Wheeling,  and 
will  be  accepted  in  payment  for  excess  baggage, 
also  for  seats  In  the  C.  H.  &  D.  Ry.  Parlor  Cars, 
and  for  Bridge  Tolls  into  St.  Louis. 

Stow  Flexible  Shafts 

FREDERIC  SCHOFF, 

Proprietor, 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES. 
also 
Tools  for  Emery 
Wheel  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


ffi  SUG-G-BSTIOH. 

When  you  want   something  reli- 
able 

Ask  for  tlie  "  Utica"  Gauge. 


BTICA    STEAM    GAl'GE    CO., 

70-72  FAYETTE  ST.,  UTICA.  N.  Y. 


OFFICES: 

66  Broadway, 

NEW  YORK 
941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co, 


works: 

Steam  Forge, 

DEPEW,  N.  Y. 
Malleable  Iron, 

DEPEW,  N.  Y. 
Cast  Steel, 

ANDERSON,  IND. 


GOFLD    SPRING    BUFFER    BLOCKS  and 
GOUf.D    FREIGHT    CAR    COVPLEB 


CLEVELAND,     O. 
A  W.  JOHNSTON,  General  Superintendent.  B.  F.  HORNf  R,  General  Passenger  Agent. 


LOCOMOTIVE  WORKS  AND 
REPAIR  SHOPS 


NEED 


THREAD 


THE  BEST  TOOLS 
OBTAINABLE. 


i  ■  r    r,i:  r 


c 


TummummmtMiimmm   „ 


llllllll»"ffl»f)lilfrj 


WE   MAKE   JUST   THAI    KIND    Of   STAYBOLT   AND  OTHER   TAPS.    ALSO  TAPER  TAPS  THAT  NT  ANY  MACHINE 


(#J 


■r-Y-*-rw  s~SW  *  *  S  rff  s 


imwmiRHi 


OIR  CATALOG  WILL  INTEREST  YOll. 

S.  W.  CARD  MFG.  CO.,  Mansfield,  Mass. 


m  Beveled  Packing  Ring 


Simple, 
Durable, 


Self-Supporting, 


Standard. 
American  Balance  Slide  Valve  Co. 


j  San  Franciico,  Cal.     or     Jersey  Shore,  Pa. 


LOCOMOTIVE    ENGINEERING. 


HII9 


THUS 


ALLISON   MFC.  CO., 


MANUFACTURERS  OP 


FREIGHT  CARS  AND 
LOCOMOTIVE    BOILER  TUBES. 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


X*£CIXj^.X>DE3H 


The  Lunkenheimer  Regrinding  Valves 

are  the  embodiment  of  perfection  for  high-class  service  and  ai' 

used  and  endorsed  by  intelligent  steam  users  everywhere. 

CLAIMS  OF  SUPERIORITY. 
i     Quality  of  metal  (gun-metal  throughout)  not  used  in  other  makes. 

Practical  Construction  Simple.  Durable,  Compact. 

Convenience  of  regrinding  and  taking  valve  apart.  No  other  valve 
has  this  feal  ure. 

The  everlasting  nuisance  of  continually  replacing  worn-out  discs 
made  of  rubber  and  other  soft  materials  is  dispensed  with. 

Ease  with  which  hub  can  be  detached  from  body,  owing  to  union  con- 
nection, thus  corrosion  or  cementing  of  parts'  is  avoided  No  other 
valve  has  this  feature. 

Every  valve  listed,  inspected  and  warranted  as  represented. 

Superior  design  and  uniform  distribution  of  metal. 

Built  like  a  watch,  all  parts  interchangeable. 

Made  in  screw  ends  for  175  lbs.  working  pressure  V%*  to  3*.  Made  in 
flange  ends  for  175  lbs.  working  pressure  f£m  to  3*.  Made  in  screw 
and  flange  ends  for  350  lbs.  working  pressure  %*  to  4". 

These  valves  are  very  popular  among  steam  users.  None 
genuine  unless  "  Lunkenheimer  "  is  cast  in  body.  Jn  constant 
use  on  U.  S.  Cruisers,  Battle  Ships,  Torpedo  Boats,  Lake  and 
River  Boats,  Locomotives,  in  Rolling  Mills,  Refineries,  Fac- 
tories, etc.  Nothing  so  convincing  as  an  impartial  trial.  Satisfaction  guaranteed. 
Specify  "Lunkenheimer"  make. 

Catalogue  of  Superior  Brass  and  Iron  Specialties  free  upon  request. 


BRANCHES: 

26  Cortlandt  St.,  New  York. 
35  Gt.  Dover  St.,  London,  V  E. 


THE  LUNKENHEIMER  CO. 

Cincinnati,  Ohio. 


GALENA  OIL  WORKS, 

(LIMITED). 
Galena    Engine,    Coach    and    Car    Oils, 

the  St:iniliir«l    I. "In  \>    il  lug   Oil* 

of  America. 

SAFETY.  BPEED  and  ECONOMY  arc  the  results  of 
the  use  of  OaleuaOII  r,  ID  t<.  13  ilKLOW 

ZERO.  These  oil!  do  not  (reeu  1"  ti.'"'ldcst  weather, 
while  they  are  adaptable  U>  the  hotu-*t  climates. 

In  the  use  of  Ualena  Oils  there  lit  an  entire  freedom 
from  hot  boxen,  except  when  theae.  are  caused  by  m» 
ahanlcal  defect*. 

The  a. 1. 1  ai. 11  of  Galena  Olio  as  standard  railway  In 
hrlcants  by  a  Inri<e  majority  of  the  leading  railway,  of 
this country  la  an  ertdenoe  of  tbelr  eupenorUY,  while 
the  fact  that  the  same  road,  use  theao  oils  to  day  that 
Daed  them  more  than  SSI  yearn  aKo,  la  an  erldenoa  of 
tbelr  uniformity  from  year  to  year  and  year  In  an. I  out. 

Galena  Oils  are  In  exclusive  use  uoon  three  contlnu 
011,  lines  fp.ru  UoHton  and  New  \  ork  to  the  raelflo 
oast,  and  upon  one  continuous  line  from  the  f'ltyof 
Mexico  to  New  York,  tho*  demonstrating  i  heir  adapts, 
bliitv  to  all  tempi  ratures  and  climate*,  BelngentlrelJ 
free  from  mm,  t  hese  oils  are  not  affected  by  dust  and 
land  as  other  oils  are.  _—-_  „_„.  ^.,  ,.  ,-„„ 

We  also  fnrnlsb  our  customers  Krni.F.ys  PETtFEO 
HON  VALVE  Oil,  which  Is  also  used  exclusively  upoa 
a  majority  of  the  leading  railways  of  America. 

GALENA  OIL  WOKKS,  Limited, 

CnARi.ES  Milleb,  President, 
isnueo  Beakch  Office,  Franklin,  Paw 

rkosnlx  Building-.  1S8  Jackson  St. 

THE  NEW  ENGLAND  RAILROAD  COMPANY 


TAKE  THE 

Air   Line   Limited   Train 

WHEN  VOU  TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  ctty  l  p.  m.,  due  opposite  city  6  p.m. 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  Central 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK, 

Genl  Pass'r  Agent. 


Smith  Portable  Rail  Saw. 

Acknowledged  the  most  Complete  and 
Perfect  Portable  Rail  Saw  made. 

It  is  portable,  weighs  but  120  lbs.,  and  can  be  transported  easily  and 
without  injury.  It  is  fitted  with  automatic  feed.  Its  use  overcomes  the 
generally  conceded  danger  of  crystallization  of  the  material  in  a  steel 
rail,  and  in  addition,  the  ends  are  left  SMOOTH  and  SQUARE,  and  as  thin 

a  piece  as  one-eighth  inch  can  be  cut  off. 
All  the  DANGER  OF  INJURY  TO  TRACKMEN, 
which  has  been  so  common  where  rails 
are  lifted  and  dropped  after  nicking  with 
thisel  to  break  them,  is  avoided. 

This  machine  will  cut  a  70-pound  steel 
rail  in  from  10  to  12  minutes,  and  can  be 
used  on  either  loose  rails  or  on  rails 
fastened  in  position  on  ties. 

Used  by  the  Largest  Railroads  in  the 
United  States. 


Manning, 
Maxwell  &  Moore, 

Sole  Sales  Agents, 

Nos.   Ill  and  113  Libertv  Street, 
New  York,  U.  S.  A. 


Mo.  424  Telephone  Building, 
Pittsburgh,  Pa. 


So.  60  So.  Canal  Street, 
Chicago,  III. 
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Rubber 
Goods. 

Packing,  Gaskets, 
Washers,  Matting, 
Mats,    vu    \it    \u   w 


■■ 


■H 


jH^H 


Hose. 


•  = 


,97/RJ  I  23  4567  8  9  10  11  I ^ /p fy 


RAILROAD  EQUIPMENT  A  SPECIAL1V. 


M4NUF4CTIRED 
BY 


Boston  Belting  Company, 


ll(>MO\ :  NEW  YORK:  CHICAGO: 

256,  25S  and  260  Devonshire  Street.  100  &  102  Reade  Street.  109  Madison  Street. 


Air  Brake, 
Car  Heating, 
Steam, 
Water. 

JAMES   BENNET  FORSYTH, 

Mfg.  Agt.  and  Gen.  Mgr. 

SAN  FRANCISCO: 
24  Fremont  Street. 


Ramapo  Wheel  and 
Foundry  Co. 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND   CAR   CASTINGS. 
CONGDON  BRAKE  SHOES. 

PACKING  RINGS 

a  Specialty. 


GENERAL  FOUNDRY    BLSINESS- 


Office   and    Works:    RAMAPO,    N.  Y. 


Ramapo  Iron  Works,  Hillburn,  N.I 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-MEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSINGS, 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIGHT. 


A.  W.  Sopek,  Pres.  Robt.  Andrews,  Vice-Pres.  C.  H.  Howard,  Sec.  W.  R.  Thomas,  Treas.  R.  M.  Dixon,  Engineer. 

The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMS, — By  hot  water  circulation  and  direct  steam  with  regulating  devices. 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couplei 
of  Westinghouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM.— The   celebrated    Pintsch  compressed  oil  gas  method.      In  use  on  ovet 
70, 000   cars   in  Europe   and    America.      Adopted   by   the    U.    S.    Lighthouse    Board   few 
'    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


3  EDUCATORS: 


The  Engine  Chart  "  999,"  The  Car  Chart, 
and  the  Colored  Air  Brake  Chart. 


FOR  50  Cts. 
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AN    IDEAL  CHRISTMAS   PRESENT. 

JWodern  Locomotives 

PUBl  l^M  I  i'   Si  P  l  BMBEB    '.    I      , 
448  LARGE  QUARTO  PAGES  (1 1  In.  X  16  In  ) 

313  TYPES  OF   LOCOMOTIVES  lor  every  variety  of  service.    Drawings   and 
full  speclficatitms.  • 

260  DETAIL  DRAWINGS,  showing  special  parts  minutely  and  accurately. 

'Tins  valuable  and  '  "siiv   volume  im  ludes  oul  "i     views,  with  d - 

si   ned  elevations,  sections,  details  and 

FULL  SPECIFICATIONS  OF 

ALL  TYPES  OF  STEAM  LOCOMOTIVES, 

ALL  TYPES  OF  ELECTRIC  LOCOMOTIVES, 

ALL  TYPES  OF  AIR  MOTORS, 

EIGHTY  TYPES   OF   FOREIGN   LOCOMOTIVES. 


CONTENTS. 


Re:ent  Improvements  in 

Locomotives. 
Locomotive  Counterbalancing 
Locomotive  Tests. 
Locomotive  Testing  Plants 
Experiments  with  Exhaust 

Apparatus, 
Fast  and  Unusual  Runs, 
Eight-Wheel-Simple,      . 
Ten-Wheel— Simple, 
Consolidation-  Simple, 
Mogul  — Simple, 


I'Ai.K 

7-9 
11-13 

16-18 
19-23 


I'AOE 

195-198 
199-225 
226 
227-232 
233-255 


25 
26 
27-92 
93-142 
143-156 
157-172 
Six-Wheel.  Switching -Simple.  173-186  Electric  Locomotives, 
Four-Wheel- Simple,  .     187-194 


Suburban    Simple. 
Miscellaneous    Simple, 
Air  Motors. 

Eight-Wheel-  Compound 
Ten-Wheel  -Compound, 
Consolidation— Compound,  256-264 
Mogul  Compound.  .  .  265-270 
Six-Wheel-Compound.  271-272 
Suburban     Compound.  273-280 

Miscellaneous— Com  pound. 2  8 1-2  88 
Miscellaneous  Details,  .  289-323 
Foreign  Locomotives,  325-384 


385-405 


MODERN  LOCOMOTIVES  is  f  inestimable  practical  value,  a  saver 
of  money  ami  time,  and  an  education  fur  the  Executive  Officer.  Manager, 
Superintendent.  Superintendent  of  Motive  Power.  Master  Mechanic  and 
Draftsman  of  every  railroad.  The  engraving,  printing  and  binding  is  of 
the  best  quality  and  forms  one  .  f  the  handsomest  and  most  artistic  tech- 
nical books  ever  published.  It  weighs  ten  pounds  and  cannot  therefore. 
be  mailed. 

Price,  Express.  Charges  Prepaid,  $7.00. 
Published  and  for  Sale  by 

THE  RAILROAD  GAZETTE,  32  Park  Place,  NEW  YORK. 
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That  this  is 

a  valid  claim 
you  can  easily  prove  to  yourself 
by  reading  the  advertisements 
in  The  Railway  Age,  Chicago. 
They  are  not  only  good;  they 
are  read  by  the  best  and  big-  J 
gest  men  in  the  world  the 
railway  officials  of  America  and 
a  few  other  countries.  When 
you  want  to  do  business  with 
these  men  the  best  way  to 
start  is  to  "put  an  ad.  in  the  i 
Age."     It  is  the  best  letter  of 

introduction 
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THE  COST  OF  MAKING 

Air  Brake  Hose  is  divided  between  labor  and 
material.  The  labor  cosl  is  practically  the  same 
hi^h  or  low.  It  is  not  important, 
lor  it  simply  combines  the  materials  ami  puts 
the  hose  in  position  to  show  its  worth.  Whether 
it  has  any  to  show  depends  on  the  materials — it's 
their  cost  which  is  important.  Skilled  workman- 
ship ran  bring  out  the  fine  qualities  latent  in  good 
material,  but  it  can't  bring  them  out  unless 
the  material  is  good — no  effort  can  give  life 
to  a  dead  body.  There  is  nothing  dead 
the  rubber  in  1 846  PARA  M  DOUBLE  DIA- 
MOND HOSE  — it's  full  of 
life  and  elasticity. 


Air  Brake  Hose, 
Car  H't'g  Hose, 
Water  Hose, 
Fire  Hose, 
Packing, 

Gaskets  &*  Rings. 
Rubber  Belting, 
Rubber  Malting, 
Rubber  Tiling. 


Chicago  143-140  LaU  Strut. 

St.  LouU 2I0  Worth  VM  Strut. 

rndianapotU      79  'South  lUlnoit  Strut. 

Philadelphia 308  Chwlnut  Street. 

Boston ii  Summer  Street. 

San  Francieco... 502  ill  Market  Street. 


NEW  YORK  BELTING&  PACKING  CO.  LTD 


PIONEERS  AND  LEADERS, 
25   PARK   PLACE. 
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We  Have  a  Few 
Hundred  Copies 

Of  the  Standard  American  Ten- 
Wheel  Passenger  Engine,  the  Air 
Brake  Chart  and  the  Passenger 
Car  Chart  left  and  need  the  room 
they  occupy. 

The  first  two  are  colored  plates 
and  no  more  will  be  printed. 

These  are  standard  charts  and 
thousands  of  them  are  framed  in  all 
parts  of  the  world.  The  rest  won't 
last  long  as  we  will  send  them  all 
three  for  30  cents  while  they  last. 
Fifty  cents  will  buy  these  and  the 
"  999  "  chart;  four  of  the  best  charts 
ever  issued  for  half-a-dollar.  First 
come,  first  served. 

Locomotive  Engineering, 

256  Broadway, 

New  York. 
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The  Westinghouse 
Air- Brake  Company 


The  Westinghouse 
Air-Brake  Company 


ft» 


«$» 

<$> 
«$» 
I 

is  now  prepared  to  fill  orders  at  an  hour's  J 

notice  for  one  or  one  thousand  sets  of  AIR-  J 

♦  BRAKES  FOR  FREIGHT  CARS,  hav-  $ 

ing  at  their  new  works  an  annual  capacity  Jj 

for  turning  out  air-brakes  for       «        «        «  || 

|     250,000  FREIGHT  CARS 


* 


6,000  PASSENGER  CARS  I 
I                                         10,000  LOCOMOTIVES     | 

<f>  $ 

|  Besides  repairs  for  the  500,000  Freight  and  J 

|*  Passenger    Cars    and    30,000    Locomotives  ♦ 

already  equipped  by     *        «        *        *        *  J 

«i»  v 

«f»  %  %  /  4    *    .  _    _  .  I_    _     .    .  _    ^  ♦ 

*$> 
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* '.  ii.  Dale,  Pres* 
r.  c.  Mii.i.ick,  Treae, 
ititowN  Caldwell.  8e 


Guarantee  the  Best 
Ever  riHiiutiutur.il 


16  WARREN  SI. 
N.  Y.  CITY. 


It  Has 
No  Equal. 


Peerless  Rubber. Manufacturing  Co. 

Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


MJPJI.... :■■;-.-■.■■■■„ — 

IP\    PE.E.RIESS   r\Vft  t&TMME^ 
^A  I  2  3  4  5  6  78  9   10    II   1Z 


jR  I  2,3  4.5  6  7  8  9   10   II    12 
'/'  PEERLESS  RUBBER  MTG  CO.  N.Y. 


[trade-kahk] 

ANACONDA. 


ENGINE 

AND 

TENDER 

HOSE 

CAN'T 

KINK. 


The    Name   "Peerless"    Signifies  Its  Durability. 
--..— u 1....1 ixmfimmmmtmim 


0)::Al2  3  456  78  9   10    11    1Z  \9&1 

t    ir-.. . -■-..■-      !97l 


JRJ.  2  3  4  5  6.7.8,9.10    11   12  jpfd 

^/PEERLESS  RUBBER  MF'G  CO.  N.Y.  J99M 
■■'• i i — t 


W.  J.  Cocktney,  Mgr.  R.  R.  Depl. 


0.  a.  Pbosher,  Matter  Mechanic. 


Get  nne  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manu,actured  *  ™«  tube  *~»  ***  co.,  Washington,  p. 

«--«sa>B>s.>aaBHM>j-a.._.aBiB..BBBB*tBMi^iB>BBBiBi>ii>BBBBBBBBBBBBB>B^tBi  GEO.  E.  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


PEDRICK  &  AYER  CO.  °01  Hami,ton  st eet 


PHILADELPHIA,  PA. 


•Of"*—  

COMPOUND  AUTOMATIC   AIR    COMPRESSOR  -Driven  by  a 

f'  ^&2BKE^^^  ''"'*'  re^u,ates  Itself  au- 

-*^B  H-W  tomatically.     maintain- 

uk  the  pressure  within 
three  pounds  at  any  de- 
sired point;  compound- 
ed aud  water  jacketed: 
will  supply  air  at  less 
than  half  the  cost  for 
fuel  tif  brake  pumps. 
Huns  only  so  long  as  air 
Is  being  used.  Delivers 
44  cubic  feet  of  free  air 
per  minute. 


•    •    •    • 


We  make  a  Specialty  of  Tools  for  Railroad 


Repair  Shops. 


EVERYTHING  IN 


j       Requires  no  attention  but  oiling,  and  but  little  of  that.    Case  Dust-Proo  £ 


AIR :   LIFTS,  CRANES,  DRILLS,  ETC. 

VALVE  SEAT  FACING  MACHINES. 

PORTABLE  CYLINDER  BORERS. 

BRASS  JOINTERS. 

CRANK  PIN  TURNERS. 

MILLING  MACHINES. 

OPEN  SIDE  PLANERS. 

TIRE  HEATERS. 

LINK  RADIUS  SL0TTERS. 

PLANER  CHUCKS. 

VALVE  MOTION  MODELS. 


Write  for  our 
latest  Catalog 


Smillie  M  Coupler 

TRADE.* 

COUPLES  BY  SLOW  IMPACT. 

MARK. 


<&*  *%  THE  SMILLIE  COUPLER  &  MFG.  CO., 


ypBu  & 


91  Clay  Street,  Newark,  N.J. 


New  York  Office:  39  Cortlandt  Street. 


HAS  ONLY   FOUR  PIECES. 


MODEL 

LOCOMOTIVES. 

THE  "897" 


Complete  eastings  for  building  latest  design  Express  Locomotive,  N.  Y. 
Ceu.  Standard.  High  Saddles,  Big  Drivers,  Three  Sizes.  Something  to 
work  on  this  winter.  A  live  selling  agent  wanted  in  every  town  having  a 
roundhouse.  Four  cents  in  stamps  for  catalog.  Now  boys,  "  pull  her  open." 

GEO.  H.  OLNEY,  163  Herkimer  Street,  Brooklyn,  N.  Y. 


B74 


LOCOMOTIVE    ENGINEERING. 


YOU  would  be  surprised  if  you  knew  how 
many   of    the    "new"    devices   that  are 

being  patented  to-day,  were  used  by  the 
early  builders. 

Ross  Winans  used  steam  cylinders  to  in  = 
crease  adhesive  weight  of  his  engine  way 
back  in  the  early  50's.  Others  tried  steam 
springs,  feed  water  heaters,  steam  whistles, 
etc.,  etc. 

If  you  want  to  know  what  has  been  done 
in  the  development  of  the  locomotive  and  the 
railroads,  you  want  a  copy  of 

The 

World's 
Rail  Way. 

It  is  the  only  authentic  history  of  the  rail= 
roads  that  has  ever  been  published.  It  gives 
the  facts  in  an  interesting  form  that  reads 
like  a  novel,  and  is  illustrated  in  the  highest 
art  of  the  day,  with  color  halftones  in  neu= 
tral  tints,  together  with  sketches  of  many  of 
the  early  inventors. 

The  book  is  bound  in  velvet-faced  leather, 
gold  imprint  and  gold  letters,  and  is  a  mag= 
nificent  present  for  any  railroad  man. 

Sent  for  $7.50,  and  express  charges. 


AngUS    Sinclair    CO.,   Pub,ifers  "Locomotive  Engineering," 

256  BROADWAY,  NEW  YORK. 
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Che  tower  Coupler 


THE    MOST    PERFECT    M.   C.  B.   COUPLER    IN 
ALL    MECHANICAL    REQUIREMENTS. 


JJdODtCd  &$  By  'en  important  roads  in  different 
<f  ittflltvi  parts  of  the  country,  and  in  use  in 
^lUIIUUI  U  large  quantities  on  twenty-five  other 
roads  and  private  lines.  Our  four  great  works  with 
their  unrivaled  capacity  insure  prompt  delivery  as 
well  as  best  material  and  workmanship,    jtjtjtjtjt 


W    Malleable  TrOH  (ZilStingS     The  use  of  malleable  iron  in  car  »>M 

*  for  Railroad  Use  ****** 

'    50  per  cent.    Correspondence  on  this  subject  is  invited  and  sample  castings 


construction   gives   increased    strength 
while  lessening  the  weight  from  40  to 


*fc    will  be  furnished  to  railroads  interested.    ^tj*j*j*j*j*j*j*j*j*j*j*jtj*j* 


The  long  and  varied  experience  of 
this  company  In  designing  mal- 
leable Iron  parts  Insures  the  best 
possible  results  to  our  customers. 


Works:  Cleveland,  Chicago, 

Indianapolis,  Toledo. 


The  National : 

Car  Door  Fastener, 
Center  Plate, 
Journal  Box, 
Journal  Box  Lid. 


COFFIN'S  SILL  AND  BRAKE  BLOCK  POCKETS. 

NATIONAL   MALLEABLE 

CASTINGS  COMPANY. 


I»^TJ:L    S.  REEVES,      Philadelphia. 

PHOSPHOR  BRONZE  ST..  *  locomotive™ car  bearings 

BRASS  and    PH05.  BRONZE    CASTINGS    from    >*■  lb.  to  5,000    lbs.  in    WEIGHT. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST    AWARD   AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  A\D  BRASS 


CORRESPONDENCE  ASKED. 

Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


THE  JOINTLESS,  FLEXIBLE  STEEL,  FIRE-PROOF  HEATER 

FIVE  OTHER  STYLES. 

Steam  Attachments  for  Baker  Heaters. 
Special  Pipe  Fittings  for  Baker  Heater  Work. 


HOT  WATER  —  Single  and  Double  Circulation 


WILLIAM   C.  BAKER, 

Successor  to  Baker  Heater  Co. 

143  Liberty  Street,  NEW  YORk 


Coffin  Toughened  Process 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods w 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  SEW   ^6Rk. 


•    •    • 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 


Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York 


STRUCTURAL  STEEL-100  Broadwas,  New  York. 
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A.  i'hiimin    Trass. 


team  and  Water  Packing 

I'ttcnted  June  1,  IfcAj, 
EapeclaUv  adapted  for  LooomOtfaa*. 

NaWltlekl  ll)«  Throttle. 

The  Original  Ring  Packing. 

Id  ordering  give  exact  diunrUr  of  Stuff  D| 
Box  and  Valve  SI 

None  KAnuiua  wtthuut  this  Trade  Mirk. 

THE  OOULD  PACKING  CO., 

CAST   CAMBRIDGE,    MAS* 


POPULAR 

WEDDING 

TRIP 


IS  TO  TAKE  A  D.  &  C.  STEAMER  TO  MACKINAC  ISLAND. 


If  you  want  a  delightful  wedding  trip  where  you  are  not 
likelv  to  meet  acquaintances,  take  one  of  the  new  D.  &  C.  steel 
steamers  to  the  island  of  cool  breezes.  Staterooms  and  parlor 
reserved  30  days  in  advance.  Send  2  cents  for  illustrated 
pamphlet.     Address 

A.  A.  SCHANTZ.  g.p.a.  DETROIT,  Mich. 


The  Improved  Standard  Coupler 


NEW  YORK: 


236 


M.C.  B.  TYPE. 


Cortlandt  St. 

Forged  Steel  Knuckle  and  Locking  Pin.     Only  a  parts.     No  pivot  pin.  STANDARD  COUPLER  CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  A.  P.  DENNIS,  Sec. 


Carey's 

SECTIONAL  LOCOMOTIVE 


ASBESTOS-MAGNESIA 

Laggings 


Approved  Method  of  Application.  Simplicity.  Durability.  Efficiency. 

The  Philip  Carey  Manfg.  Co. 


Better  Get 
Samples  and  Prices .  LOCKlaild,     OhlO. 


They  will 
Both  Interest  You. 


TEE 


Hlffil 


Seondl  for 


PCI 


IB 


PMTM 


AiHainiTMifTiriyrSr^: ■ 


W 


r<i 


New  York  Office, 

Taylor  Building, 

30' CortlandtLSt, 


BEMENT,  MILES  &  CO., 


PHILADELPHIA,  PA. 

Imanufactukers  of] 


Chicago  lOfficp, 
534  Marquette  Bldg 


Ik   Metal  Working  Machine  Tools, 


For  Railroad  Shops,  Locomotive  and  Car  Builders, 

a*  \ 

Machine  Shops,   Rolling  Mills,  Steam   Forges,  Ship  Yards, 
Boiler  Shops,   Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 

Steam  and  Hydraulic 

RIVETING  MACHINES. 
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f  Ooke  Locomotive  and  Machine  Company, 


PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  Mew  York. 

H.  k.  PORTER  &  CO.    6th  and  Wood  Sts.,  Pittsburgh,  Pa. 

S___;~t  1~\tC~~.  On  application  of  locomotive  user  or  intending  purchaser,  men- 
peCial  KJller  ijoninq  this  paper,  »e  will  mail  free  our  8th  edition,  ••  LIGHT  LOCO- 
MOTIVES" 2lo  pages,  describing  394  steam,  electric  and  pneumatic  locomotives,  and  with 
tables  of  tr.irtive  force,  power,  curvature  formulae  of  interest  to  contractors,  mine  and  in- 
dustrial operators,  plantations,  loggers,  railway  officials,  etc.  To  persons  not  reguiring  loco- 
motives, we  will  mail  a  copy  on  receipt  of  50  «ents  in  stamps. 

I  ONTRACTORS'  LOCOIMOTIUS,  VtlUE  AND  NARROW  GALIGT,  Al  WAYS  ON  HAND. 

he  Lima  Locomotive  and  Machine  Company,  lima,  ohio, 


Manufacturers  and 
Builders  of 


f     aft 


■hay  Patent  and  Direct  Connected  Locomotives,  Freight  and  Caboose  Cars,  all  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 

CORRSSPONDENCE      SOLICITBD. 


The  Crosby  Steam    Engine 
Indicator  and  Gage  Tester  are 
Checks  on  the  Coal  Pile. 


CROSBY 


SEND 
FOR 
CIRCULARS. 


THERMOSTATIC 
WATER-BACK 


GAGES 


SINGLE  BELL  CHIME  WHISTLES,  JOHNSTONE'S 
BLOW-OFE  VALVES,  POP  SAFETY  VALVES, 
MLIFELED  OR  PLAIN. 


Make  a  Perfect  Locomotive  Equipment 
ISBY  STEAM  GAGE  &  VALVE  CO., 


BOSTON, 
NEW  YORk, 


CHICAGO, 
LONDON. 


Locomotive  Photographs. 

Tin-  inr.  i.n  on  earth. 

(..  selecl  From.    All  tns  railroad*  ..r  th<-  world,  Amerf. 
can,  British,  French,  German,  Italian   ■<■     eti 
motives,  cars  and  trains.   Bamplea,8in. 
in  In.  x  H  In.,  M  .•••iii-.  post  free.    Illustrated  price  ll«i 
ippllcallon, 

I  in   i. Himri   m  •.../;  i    roll  "f  railway  picture 

and  Informal Ion.  con 
photographs,  mailed  u<<  toi I 

P.MOORB,  the  Worlds  Railroad  I'hotoitrapher. 


g  South  Hla 


Ploabnry,  Londi  n   E.C 


TTTnE  screw  betas 
1  lubricated  and 
protected,  the  Jaci 
U  always  ready  foi 
instant  service.  Rail 
road  men  appreciate 
the  Importance  of 
having  Jacks  alwayt 
in  eood  working  con 
dltl'.n.  8erious  d» 
lays  frequently  occui 
.     ,  .  .  In   getting   commot 

Jacks  so  that  they  can  be  worked  when  suddenlj 
required  in  train  Bervice. 

Common  Jacks  are  f  regnently  destroyed  in  effort* 
to  make  them  work  quickly  after  the  screws  ar« 
•et  with  rust  and  dirt.  This  consideration  alon* 
makes  the  CHAPMAN  JACK  the  most  economic*,' 
Mie  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO 


Spark  Arrester  Plate. 


HENDRICK 

LOCOMOTIVE  SPARK 

PLATE 


THE  HENDRICK  MEG.  CO. 

CARBONDALE,  PA. 


a 


Big  Tour" 


THREE    CREAT    TRAINS. 

" KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  LOUIS,  INDIANAPOLIS,  CLEVELAND,  CISCISS*TI. 
NEW  >ORK  and  BOSTON. 

"  SOUTHWESTERN  LIMITED  " 

BETWEEN 

CINCINNATI,  COLIMBIS,  CLEVELAND, 
NEW  VORk  and  BOSTON. 

"WHITE  CITY  SPECIAL" 

BETWEEN 

CINCINNATI,  INOUVfPOLlS  and  CHICAGO 


E.  O.  McCormipk, 

Pass.  Traffic  Mgr. 


D.  B   Marti  v. 
Gen.  Pass,  d-  Tkt.  Agt, 


Moran  Flexible  Steam -Heating  Connection,  All  Metal. 

Especially  Applicable  between  Engine  and  Tender. 

AAA 

Moran  Flexible  Steam  Joint  Co.,  inc., 

No.    149    Third    Street,       LOUISVILLE,    KY. 
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©©STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

ANO  ON 

STEEL-TIRED   WHEELS. 

GITE  THE  BEST  RESULTS  FOR  EVERT  VARIETY  OF  SERVICE. 

THOMAS     RROSSER    &    SON,      15    Gold   Street.    New*York 

OLD    COLONY   BUILDING.    CHICAGO. 


SCHENECTADY    LOCOMOTIVE   WORKS, 


SCHENECTADY 

NEW  YORK. 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  15  to  30  per  cen* 


DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 


WM.  D.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and   General  Manager 
J»g'T»     A.  P.  STRONG,  Secretary. 
SC^         A.  M.WHITE,  Superintendent. 

J.  E.  SAGUE,  Mechanical  Engineer. 


Rogers  Locomotive  Company 

OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PL,  New  York. 

MANUFACTURERS   OF 

Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superinte-dent. 


Dickson  Mfg.  Co. 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 


<r* 


SPECIFICATIONS  ON  APPLICATION. 


C.  H.  /(  HNOI  R,  President. 
OECOURCV  M\Y.  General  Manager. 


L.  t.  BOWER,  Secretary  and  Treasurer. 
KiH\  li.  CAMPBELL,  Manager. 


The  Glenn  Valve. 


Glenn's  Patent  Stop 
or  Throttle  Valves. 

ADAPTED  TO 
FOR  LOCOMOtlVES,  ROLLING  MILLS,  ETC. 


Glenn's  Patent  Balanced 
Three  and  Four-Way  Valves. 

QUICK  ACTING       DURABLE.      SIMPLE  CONSTRUCTION 
ALL  PRESSURES 

ADDRESS   FOR  PARTICULARS. 

Glenn  Valve  Manufactory,  92  ?£ic0^o,s:frt- 


BINDERS 

Best  made.     Holds 
a  year's  numbers. 


Stamped  in 
gold  on  cover 
like  this. 

$1.00  Post  paid. 


A  WlikfSlfH^'C^  RailwayMotive  Power 
AlirM4li.""^— 'cT„d  Rolling  Stock- 


Locomotives  Iquipped 
with 

Detroit 
Sight  Feed 
Lubricators 

Make  the  Best  Records 

and  show  Least  Expense 

for  Maintenance  and 

Repairs. 

Catalogue  sent  on  application 

Detroit  Lubricator  Co.,  Detroit,  Mich. 


If  you  find 
the  name 


MORSE 


on  any  tap, 
reamer  or  other 


TOOLS, 


they're  the  _  .  4  _  .,M?RSE  . .     _ 

.       '  .       Twist  Drill  &  Machine  Co. 

oest  made.  NEVV  Bedford,  mass.,  li.s.a. 
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ESTABLISHED 
1831. 


BALDWIN  LOCOMOTIVE  WORKS. 
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ANNUAL  CAPACITY. 
1,000. 


Single  Expansion  and 
Compound   Locomotives 

Broad  and  Narrow  Gauge  Locomotives,  Mine  and 
Furnace  Locomotives,  Compressed  Air  Locomotives, 
Steam  Cars  and  Tramway  Locomotives,  Plantatior 
Locomotives,  Oil-Burning  Locomotives. 


Adapted  to  evory  variety  of  Mirles,  ■ 

Elated  after  standard  deilgni  Of 
Ike  parte  of  different  eiitfliH*  ,,f  ► 


bofll  aoenratelj  to  pniurr-*  and  ten: 
railroad  oompanlat1  arawtnga. 

ie  cIokh  perfectly  i  Merchant;,  ahle. 


Electric  Locomotives  and  Electric  Car  Trucks 
with  Approved  Motors. 


BURNHAM,  WILLIAMS  &  CO.,  Philadelphia.  Ra.,  U.  S.  A, 


Established   1865. 


Richmond  Locomotive 


AND 


Machine  Works, 

RICHMOND,  VA. 


LOCOMOTIVES  FOR  EVERY  SERVICE. 


F.  H.  Stevens,  Pres. 
K.  J.  Gkoss.  Vice- Pres. 


M.  L.  Hinman,  Treas. 

T.  M    HKQVTKWRnrRo.  See'v 


Brooks  Locomotive  Works,  Dunkirk,  ny. 

Da v.d  Russell,  Supt.       BUILDERS    OF    LOCOMOTIVE    EN 

h.  TANDT.Ass-tsupt.  GLNES  FOR  ANY  REQUIRED 

SERVICE 
from  our  own  designs  or  those  of  purchaseri 
Perfect  interchangeability,  and  all  work  fully  guaranteed 

Compound 

Locomotives 

FOR 

Passenger  and  Freight  Service. 
ANNUAL  CAPACITY  400. 


Pittsburgh  Locomotive 

Manufacturers  of      \X7qj4tC    PITTSBURGH,  PA. 

LXKOmotives  adapted  to  every  variety  d 

service,  from  standard  designs  or 

purchasers'  specifications. 

Builders  of  the  Most  Successful  Compound 
Locomotives  in  the  World. 


WILSON  MILLER.  President. 


D.   A.  WIGHTMAN.  Gen'l  Mgr. 
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Star  Brass  Manufacturing  Co. 


Ljp 


CHAS  W.  SHERBURNE.  President 
•   •   • 

MANUFACTURERS  Or 

"Non-corrosive"  Locomotive 

Duplex  and  Air  Brake 

Inspector's  Gages, 

Single  Bell  Chime  Whistles, 

Star  Improved 
Locomotive  Pop  Valves, 

Muffled  or  Plain. 

•  •  • 
The  Star  Steam  Gages  are  the  only  Non- 
corrosive  Gages  made,  also  the  only  Gages 
fitted  with  our  Patent  Corrugated  Seamless 
Drawn  Spring  Tub?,  which  for  its  non- 
setting  qualities  is  unequaled. 


31  to  39  Lancaster  Street,  BOSTON,  MASS. 

SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 

For  sanding  the  track  instartly  when  brake  is  applied,  and  by  sand  blast 
in  starting  or  hand  blast  only. 

SHERBURNE  &  CO.,   No.  53  Oliver  Street,  Boston,  Mass. 


The  Long  &  Allstatter  Co. 


MANUFACTHRIRS 


"THIS  is  a  laige 
steam-  driven 
Splice- bar  Punch, 
capable  of  punching 
the  6  (six)  elliptical 
holes  in  1  in.  splice 
bar  at  each  stroke. 
Distance  between 
centers  of  holes  is  ad- 
justable. 


Bell-Steam-Electrically  Driven 


Punching  and  Shearing  Machinery 


of  every  description. 


"T'HIS  is  a  me- 
dium size, 
belt-driven  double 
machine.  Will 
punch  1  '2  in.  hole 
through  1  in.  thick- 
ness; cut  off  2  in. 
round  or  8  in.  x  1 
in.  flat  bar.  Each 
side  works  inde- 
pendently of  the 
other. 


•  •o«>- 


•    UNITED  STATES  METALLIC  PACKING  CO. 


■i>  ."»•• 


Can  you  afford  to  use  any  other? 

oooocoocooooocxTxy^ocxrT). 
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EASY 

TO  APPLY. 

ECONOMICAL 


RODS  DO 

NOT  WEAR 

APPRECIABLY. 


Give  Size  and  Make  of  Pump. 
If  Rods  have  been  Reduced,  give  Size. 


HERE  IS  A  TYPICAL  CASE  OF  ITS 
VALUE  IN  PRACTICE. 

"Engine  No.  600,  Lake  Shore  &  Michigan 
Southern  Pail  way,  running  on  the  Buffalo  Di- 
vision, is  a  Brooks  10-wheeler.  She  handles  their 
heaviest  passenger  trains  and  heavy  through 
freight  service.  On  August  17,  1894,  she  was 
equipped  with  a  set  of  United  States  metallic 
packing  f<  r  her  air  pump.  On  October  1,  1896, 
she  had  made  a  mileage  of  J23,88b  miles,  and 
the  air  pump  packing  had  received  no  repairs 
and  had  worked  perfectly  during  that  entire 
mileage.  The  packing  is  stil  in  service.  Think 
of  the  time,  trouble  and  waste  of  oil,  packing 
and  patierce  this  saved  the  engineer,  to  say 
nothing  of  a  scored  and  scratched  piston  rod 
caused  by  packing  tools  and  petrified  asbestos, 
old  rubber  hose  and  candle-wick.  An  air  pump 
without  metallic  packing  is  not  complete."— 
Extract  from  Locomotive  Engineering  of  De- 
cember, J  896. 

UNITED  STATES 
METALLIC  PACKING  CO. 

427  North  Thirteenth  Street, 

Philadelphia,  Pa. 

WE  ALSO  MAKE 

United  States  Metallic  Packing 

for  Piston  and  Valve  Stems. 

Dean  Pneumatic  Sander. 

Chouteau  Pneumatic  Hammer. 

Golmar  Bell  Ringer. 

Kimrnan  Pneumatic  Dril'. 
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-•    UMTED  STATES  METALLIC  PACKING  CO.    •- 
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Vol.  X. 

Subscribers  who  bind  or  file  the  year's 
volume  of  "Locomotive  Engineering," 
and  wish  to  use  an  index  for  reference, 
can  obtain  one  by  applying  t<>  this  office 

i     ©     g 

Ten-Wheeled  Passenger  Locomotive 
Pittsburgh  &  Western  Railway. 

The  Pittsburgh  &  Western  Railway 
have   lately   received   some   ten-wheelers 


•railwayMotiye  Power 
^and  Rolling  Stock' 

[Trade-Mark  Registered.] 

NEW  YORK,   DECEMBER,  1897. 


mile,    and    a    maximum    draw-bar    pull 
of  22,000  pounds  is  provided  for  starting. 

This  may  be  depi  nded  on  under  the  1 1 

adverse  condition  ol  rails,  since  the 
weight  on  drivers  gives  a  co-efficienl  0 
adhi  sion  of  ti\  e, 

Several   marked  points  of  good   prac 
tice  in  the  design  and  location  of  parts 
will   be  noted   in  the  engraving,  among 
which    are    safe    and    sensible    steps    and 


No.    12. 

1  1  1.1I  weight  of  engine  in  workini 
der — 14s  000  pounds. 

Total  weight  on  driving  wheels — 113,- 
iunds, 

Driving  wheel  base  of  engine — 13  feet, 
8  ni'  I 

Total  whei  of  engine — 24  feet,  6 

inches. 

|..tal   wheel  base  of  engine  and  tender 
— 51  feet,  g)  ■  inches. 


PITTSBURGH     TEN  WHEEL     PASSENGER    ENGINE. 


r 


built   for  their  passenger   service,   at   the 

Pittsburgh  Locomotive  and  Car  Works. 
Our  engraving  shows  these  engines  to  be 
distinctively  in  the  front  rank  of  simple 
engine  practice  with  20  x  26-inch  cylinders, 
and  68-inch  driving  wheels,  with  113.000 
pounds  to  hold  them  to  the  rail. 

The  work  demanded  of  these  engines  is 
of  an  exceptionally  severe  character, 
being  on  grades  of  from  80  to  90  feet  per 


handholds  at  each  end  of  the  tank,  the  air 
pump  on  the  left  hand  side,  the  step  at  the 
side  of  the  pilot — all  of  these  and  others 
not  necessary  to  enumerate,  since  thej 
show  for  themselves,  are  not  only  con- 
veniences, but  measures  of  safety  as  well. 
The  engines  will  be  better  understood  by 
a   reference  to  the   following  description: 

Type — simple,    ten-wheeled. 

Fuel — bituminous  coal. 


Hight  from  top  of  rail  to  top  of  stack 
— 14  feet.  7T4  inches. 

Cylinders,  diameter  and  stroke — 20x26 
inches. 

Piston      rods.      steel.      diameter- 
inches. 

Type      of      boiler  —  extended      wagon 
I 

Diameter   of  boiler,    smallest   ring — 60 
inches. 
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Diameter  of  boiler,  back  head — Jl% 
inches. 

Radial  stays  at  crown — il/i  inches  di- 
ameter. 

Staybolts — I   inch  diameter. 

Staybolts,  spacing — 4  inches  from  cen- 
ter to  center. 

Number  of  tubes — 231. 

Diameter  of  tubes — 2J4  inches. 

Length  of  tubes  over  tube  sheets — 14 
feet,  6  inches. 

Length  of  fire  box  inside — 108  inches. 

Width  of  fire  box  inside — 42  inches. 

Boiler  pressure — 180  pounds. 

Kind  of  grates — rocking. 

Area  of  grates — 31.5  square  feet. 

Heating  surface  in  tubes — 1961.3  square 
feet. 

Heating  surface  in  fire  box — 158  square 
feet. 


Chicago,  Milwaukee  &  St.  Paul  Com- 
pound Ten-Wheelers. 

The  annexed  illustration  shows  one  of 
the  14  compound  ten-wheelers  recently 
built  by  the  Baldwin  Locomotive  Works 
for  the  Chicago,  Milwaukee  &  St.  Paul. 
The  principal  dimensions  of  the  engines 
are  as  follows: 

Cylinders — Vauclain  compound. 

High  pressure  13%  diameter  and  26 

inches  stroke. 
Low  pressure,  23  inches  diameter  and 
26  inches  stroke. 
Three     pairs     coupled     wheels,     four 
wheeled  center  bearing  truck. 

Weight  in  working  order — total,   148,- 

000  pounds. 
Boiler — 11-16  inch    steel,   butt   jointed, 
with  double  covering  strips;  60  inches  di- 
ameter at  smoke  box  end,  with  straight 


Tender  trucks — C,  M.  &  St.  P.  stand- 
ard; contracting  chill  wheels,  and  com- 
pany's standard  iron  brake  beams. 


A  Long  Man  in  a   Small  Sleeping  Car 
Berth. 

There  was  one  story  of  his  career  that 
the  late  George  M.  Pullman  used  to  tell 
with  manifest  delight.  It  was  as  fol- 
lows: 

"One  night,  going  out  of  Chicago,  a 
long,  lean,  ugly  man,  with  a  wart  on  his 
cheek,  came  into  the  depot.  He  paid 
George  M.  Pullman  50  cents,  and  a  half 
berth  was  assigned  him.  Then  he  took 
off  his  coat  and  vest  and  hung  them  up, 
and  they  fitted  the  peg  above  as  well  as 
they  fitted  him.  Then  he  kicked  off  his 
boots,   which   were  of  surprising  length. 
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Total  heating  surface — 21 19.3  square 
feet. 

Diameter  of  driving  wheels — 68  inches. 

Diameter  and  length  of  driving  jour- 
nals— 8  x  10  inches. 

Diameter  of  engine  truck  wheels — ^2 
inches. 

Diameter  and  length  of  engine  truck 
journals — 5  x  10  inches. 

Slide  valves — American  balanced. 

Water  capacity  of  tank — 4000  U.  S.  gal- 
lons. 

Fuel  capacity  of  tank — 280  cubic  feet. 

Weight  of  tender  with  fuel  and  water — 
77,000  pounds. 

Type  of  brakes — Westinghouse  Amer- 
ican. 

Train  signal — Westinghouse. 


The  Oregon  Short  Line  management 
have  decided  to  adopt  the  R.  Usher  oil 
can,  made  famous  by  Jim  Skeevers.  Every 
can  will  be  nickel  plated,  with  the  idea 
that  the  men  will  take  better  care  of  them 
than  they  would  of  a  less  attractive  look- 
ing can. 


top;  working  steam  pressure,  200  pounds. 

Tires — Krupp  crucible  steel,  3  inches 
thick;  front  and  back  pairs  flanged;  mid- 
dle pair  plain. 

Driving  axles — hammered  iron;  jour- 
nals, 8  inches  diameter,  12  inches  long. 

Driving  boxes — steeled  cast  iron;  bear- 
ings, Damascus  bronze. 

Springs — underhung. 

Connected  and  parallel  rods  steel  flut- 
ed; parallel  rods  with  solid  ends  and 
heavy  bronze  bushing. 

Supplied  with  two  No.  10  Ohio  injec- 
tors, both  placed  on  right  side  of  locomo- 
tive; line  check  in  each  pipe  near  injec- 
tor. 

Eccentric  straps  of  Damascus  bronze. 

Leach  sanding  device;  circular  head- 
light.    C,  M.  &  St.  P.  standard. 

Westinghouse  outside  equalized  air 
brake  for  all  driving  and  tender  wheels, 
with  gl/2  inch  pump. 

Jackets  specially  arranged  to  be  readily 
removed  to  get  at  staybolts. 

Boiler  fitted  with  sectional  magnesia 
lagging. 

Capacity  of  tank — 3,800  gallons. 


turned  into  the  berth,  and,  having  an 
easy  conscience,  was  sleeping  like  a 
healthy  baby  before  the  car  left  the  depot. 
Along  came  another  passenger  and  paid 
his  50  cents.  In  two  minutes  he  was  back 
at  George  Pullman. 

"There's  a  man  in  that  berth  of  mine," 
said  he,  hotly,  "and  he's  about  10  feet 
high.  How  am  I  to  sleep  there,  I'd  like 
to  know?    Go  and  look  at  him." 

In  went  Pullman — mad,  too.  The  tall, 
lank  man's  knees  were  under  his  chin, 
his  arms  were  stretched  across  the  bed, 
and  his  feet  were  stored  comfortably — 
for  him.  Pullman  shook  him  until  he 
awoke,  and  then  told  him  if  he  wanted 
the  whole  berth  he  would  have  to 
pay  $1. 

"My  dear  sir,"  said  the  tall  man,  "a 
contract  is  a  contract.  I  have  paid  you 
50  cents  for  half  this  berth,  and,  as  you 
see,  I'm  occupying  it.  There's  the  other 
half,"  pointing  to  a  strip  about  6  inches 
wide.  "Sell  that,  and  don't  disturb  me 
again."  And,  so  saying,  the  man  with  a 
wart  on  his  face  went  to  sleep  again.  He 
was  Abraham  Lincoln. 
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The  (iilderfluke  Locomotive. 

BY     1U.I    <  .  1  J.l  >l :  K  I    1.11K  K,. 

The  appalling  wastes  and  extravagances 
incident  to  the  operation  of  the  steam 
locomotive  have  ever  been  the  subject  of 
much  fruitless  wrangling  and  soul-har- 
rowing argument,  tending  in  the  direc- 
tion of  matters  of  trivial  import  and 
along  traditionally  beaten  paths. 

The  inventor  with  a  courage  born  of 
his  convictions  had  not  yet  arisen.  Some 
of  those  born  out  of  time,  Fontaine, 
Swinnerton,  Raub  and  the  great  Holman, 
carried  the  germs  of  improvements  to 
overcome  these  wastes,  in  part,,  but  their 
efforts  have  been  ill-timed,  and  they  have 
suffered  a  martyrdom  to  the  causes  they 
have  variously  essayed,  through  a  public 
lack  of  appreciation,  and  a  studied  disre- 
gard of  proven  economies  of  their  sys- 
tems by  wobbly  kneed  officials,  to  whom 
the  slightest  remove  from  olden-time 
practices  was  a  capital  offence. 

There  are  still  those  who,  in  a  feeling  of 
antagonism  to  departures  from  the  wor- 
ship of  methods  moss  grown,  will  ques- 
tion some  of  the  many  economical  inno- 
vations here  appearing  for  the  first  time 
in  locomotive  construction.  "Haec  olim 
meminisse  juvabit." 

A  brief  description  of  a  newly  devised 
and  highly  economical  engine  follows 
herewith,  reference  being  made  to  num- 
bers as  appearing  on  engraving. 

1  is  a  small  head  orsignal  lamp, burning 
kerosene,  and  is  a  substitute  or  under- 
study for  the  high-power  electric  search- 
light, should  the  electric  light  fail  in  oper- 
ation from  any  derangement  of  wires,  or 
should  bugs,  attracted  by  the  light,  clog 
the  dynamo  or  light  exciter.  Should 
bugs  be  attracted  in  such  quantities  as  to 
seriously  impede  the  movement  of  trains, 
it  is  suggested  as  a  remedy,  the  painting 
of  front  end  of  engine  with  an  insecticide, 
and  the  spraying  of  the  right  of  way  with 
a  saturated  solution  of  bichloride  of  mer- 
cury and  alcohol,  carried  in  a  suitable  re- 
ceptacle placed  on  the  tender  of  engine. 
The  spraying  to  be  accomplished  by  the 
use  of  compressed  air. 

2  is  a  high-power  triple  X-ray  electric 
search-light  of  9,340  candle-power,  to  en- 
able the  engineer  to  see  around  curves 
and  through  mountains.  The  light  ex- 
citer or  persuader  is  driven  by  a  small 
steam  turbine  or  calorifluke  3  controlled 
from  the  cab  by  the  lever  5.  This  light 
serves  a  special  purpose  in  such  parts 
of  the  country  as  are  infested  by  train 
robbers,  the  X-ray  feature  enabling  the 
engineer  to  detect  the  inmost  thoughts  of 
those  coming  within  its  range,  and  to 
govern  himself  accordingly. 

4  is  a  side  hood  over  reflector  of  lamp, 
the  office  of  this  hood  being  to  keep  the 
intense  glare  of  the  headlight  from  blind- 
ing the  depot  master. 

6  is  a  new  anti-sleep-on-the-track  de- 
vice, being  a  highly  polished  nozzle  or  hy- 
droshove.  attached  to  a  pipe  leading  back 
to  boiler,  and  operated  by  lever  15.  from 
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fireman's  side  of  the  cab.  The  object  of 
this  apparatus  is.  to  project  against  the 
cuticles  of  hoboes  or  straj  beeves  upon 
the  track,  a  stream  of  aqua  pura  at  a  tem- 
perature of  212  degrees;  this  is  to  assist 
the  aforesaid  hoboes  and  beeves  to  a  real- 
ttion  of  their  danger,  and  to  be  of  ser- 
i  ili,  acquirement  ol  .1  hump  upon 
themselves  in  the  clearance  of  the  righl  ol 
way.  This  squirt  can  also  be  used  in  the 
winter  (or  the  melting  of  snow  banks  left 
l>y  the  pli ivi 

7  is  an  especially  designed  19-inch  air 

pump,  which,  together  with  a  new 
and  improved  brake  rigging,  will  stop  a 
train  of  70  cars  at  a  speed  of  42.7  miles 
l>cr  hour,  in  8  feet,  10  inches.  This  will 
,  nable  an  engineer  to  run  at  full  speed 
right  ui1  to  the  station  platform,  thus  sav- 
ing  many  money-bearing  minutes,  now- 
lost  by  the  slowing  up  of  trains  entering 
stations  or  terminals. 

8  and  9  are  air  brake  pump  steam  ex- 
li.in-t  and  supply  pipes,  in  the  order 
named,  the  supply  being  taken  from  the 
dry  pipe  to  the  front  cylinder  of  the  lower 
tandem-compound  portion  of  the  engine. 

10  is  a  new  and  vastly  improved  smoke 
pipe  or  carbowallop,  for  the  swift  convey- 
ance of  smoke,  cinders  and  gases  back  to 
the  fire  box  for  re-incineration,  and  with 
a  nice  new  lead  pencil  and  a  sheet  of 
smooth  brown  paper,  a  saving  of  at  least 
75  per  cent,  in  coal  consumption  can  be 
easily  figured,  and  in  actual  service  there 
is  no  doubt  but  what  a  train  of  68  cars 
and  a  short  caboose  can  be  hauled  137.49 
miles  per  half  ton  of  coal. 

12  is  a  by-pass  or  deflectorbolus,  so 
placed  in  the  carbowallop  as  to  enable  the 
engineer,  should  there  be  too  much 
smoke,  ashes  or  cinders  returning  to 
fire  box,  thereby  causing  too  intense  a 
fire,  to  turn  the  smoke  or  gases  into  the 
stack  11,  and  allow  them  to  pass  to  the 
atmosphere  as  shown  on  engraving. 

41.  42,  43,  are  also  parts  of  the  smoke 
pipe  or  carbowallop,  as  aforesaid,  41 
being  a  movable  sleeve,  or  slipguilder, 
connected  with  petticoat  pipe.  43,  and  op- 
erated by  cab  lever,  42.  The  wings  of 
tins  petticoat  pipe  act  as  an  atmosphere 
scoop  when  engine  is  running  forward, 
and  induce  a  rapid  movement  of  the  oxy- 
gen-charged smoke,  together  with  gases 
and  cinders,  to  the  fire  box.  The  forced 
addition  of  the  oxygen-charged  smoke 
makes  a  fire  of  such  intensity  that  an  en- 
gine equipped  with  the  apparatus  will 
burn  very  nearly  anything,  and  is  especi- 
ally fitted  for  the  burning  of  a  mixture 
containing  equal  parts  of  culm,  fine 
gravel  and  slag.  The  use  of  this  compos- 
ite fuel  will  effect  a  still  further  saving  of 
20  per  cent.,  making  a  total  estimated 
saving  of  95  per  cent,  over  present  fuel 
consumption  per  train  mile,  and  tons 
hauled. 

16  is  a  pipe  connected  with  compressed 
air  reservoir,  and  :s  to  he  Used  as  an  aux- 
iliary blower  for  the  carbowallop,  when 
engine  is  making  steam  in  the  house. 


13  is  a  signal  or  fireworks  holder  placed 
upon  the  sides  of  the  carbowallop,  so  as 
to  insure  a  prominent  display  for  the 
usual    railroad    signals,    flags    or    lamps. 

I  Ins  device  is  also  to  he  used  in  connec- 
tion with  a  newly  designed  system  of  wea- 
ther signals,  by  flags  ami  pyrotechnics, 
.lined  on  the  engine.  This  tlagholder 
in  connection  with  the  triple  X-ray  elec- 
tric search  light,  will  he  found  especially 
valuable  in  apprising  the  train  dispatchers 
of  the  train's  location,  in  the  event  of  ;| 
lap  order,  or  when  wires  are  down. 

14  is  a  new  steam  bellringer  or  chimo- 
dad.  a  special  feature  being  the  connec- 
tion between  the  chimodad  and  the  hell. 
which  prevents  the  bell  from  turning 
over.  Other  inventors  have  struggled  for 
years  in  the  solution  of  this  problem  with- 
out success. 

17.  18.  19  are  steam  cylinders  forming 
a  trunk  cross-steeple-tandem-compound 
system  of  such  marked  economy  in 
steam  consumption  as  to  effect  a 
proven  saving  of  87.8  per  cent,  over 
the  steam  consumption  of  the  highest 
type  of  simple  engines  of  the  same 
draw-bar  pull  and  under  similar  condi- 
tions. Improvements  now  making  will 
show  a  still  further  economy  in  the  steam 
consumption  of  12.2  per  cent.,  which  will 
make  a  steam  economy  of  100  per  cent.; 
the  steam  being  actually  used  up  without 
waste,  positively  no  steam  appearing  in 
the  stack  or  carbowallop.  The  distribu- 
tion of  the  steam  in  these  cylinders  is  very 
simple,  but  is  too  complex  for  a  written 
description. 

22  is  a  new  and  improved  pilot  or  flip- 
gang  carried  on  the  pony  truck  wheels 
23.  to  keep  the  nose  of  the  flipgang  from 
stabbing  into  the  ties.  The  conventional 
pilot  is  a  rude,  barbarous  construction 
and  a  relic  of  days  gone  by.  A  swine 
upon  the  right  of  way,  struck  by  this  old- 
time  pilot,  would  be  tossed  aside  in  a 
brutal  manner,  and  in  some  cases  serious- 
ly injured,  to  say  nothing  of  the  hazard 
of  covering  the  front  end  of  the  engine 
with  disrupted  hog.  Suits  for  damages 
resulting  from  the  promiscuous  distribu- 
tion of  swine  over  the  surrounding  coun- 
try are  entirely  avoided  by  this  new  and 
improved  device,  and  the  saving  thus  ac- 
complished will  go  a  long  way  in  the 
settlement  of  the  pay-roll  and  purchases 
of  soft  hammers  to  be  used  on  the  sand 
pipes  or  cinder  hopper. 

25  is  a  brace  leading  from  heel  of  flip- 
gang  back  to  the  center  of  front  bearing 
pony  truck,  and  serves  to  keep  the  wheels 
in  alignment,  and  prevents  a  wobbling 
motion  tending  to  weary  the  fireman,  and 
possibly  leading  the  engine  into  the  ditch, 
and  resulting  in  the  derangement  of  por- 
tions of  the  reciprocating  parts. 

26  is  the  front  frame,  carrying  saddle 
and  tandem  cylinders. 

27,  28,  29,  30,  32,  33,  34.  refer  to  com- 
pressed-air attachment.  33  is  the  main 
compressed-atmosphere  retainer  or  drum, 
atmosphere  entering  through  the  strainer 


32.  This  strainer  is  for  the  separation  of 
dust  and  bacilli  from  the  air  before  it  en- 
ters the  circulaoxytor  or  blower.  The  in- 
troduction of  the  railway  bacillus  (Bacil- 
lus Amylobacter)  into  the  carbowallop 
being  a  serious  matter,  and  one  hitherto 
overlooked  in  locomotive  construction. 
The  atmosphere  strainer  connects  direct- 
ly with  the  circulaoxytor  or  fan  blower 
30,  driven  by  a  chain  and  sprocket  wheels 
from  the  axle  of  the  front  pony  truck. 
The  atmosphere  is  forced  by  the  circula- 
oxytor through  the  coiled  conducting 
pipe  27,  and  enters  retainer  at  28,  the 
pressure  in  the  retainer  being  controlled 
by  a  whistle  safety  valve  30.  having  a 
'tn,  it  that's  like  a  hoot." 

35.  40  are  recording  gages  for  deter- 
mining the  effected  steam-saving,  and  are 
to  be  consulted  on  the  arrival  of  train  at 
each  stopping  place  or  terminal,  and  the 
results  noted  in  a  nice  little  pocket  record 
book,  especially  designed  and  provided 
for  the  purpose. 

36,37  are  steam  supply  pipes  to  the  cyl- 
inders, and  are  so  very  simple  as  to  make 
a  description  unnecessary. 

38  is  a  small  pan  or  drip  to  catch  water 
coming  from  the  cylinder  cocks  and  is  con- 
nected with  a  small  pipe  which  returns 
the  water  to  the  boiler  for  reheating. 

39  is  main  steam  supply  or  dry  pipe 
placed  above  the  boiler.  The  steam  pro- 
duced by  this  boiler  is  so  very  dry,  and 
the  percentage  of  moisture  so  small,  that 
lagging  of  the  dry  pipe  to  prevent  con- 
densation is  unnecessary. 

44,  45.  46,  47.  48,  50,  63,  64.  65  have  to 
do  with  the  track-sanding  system.  47  is 
the  sand  holder,  sand  being  introduced 
through  orifice  closed  by  the  cover  44. 
45,  46  are  sand-conducting  pipes,  45  be- 
ing for  the  conduct  of  sand  to  the  rail  in 
front  of  pony  truck  wheel  31.  The  for- 
ward movement  of  the  wheel  over  the 
sand  tends  to  break  up  the  coarser  parti- 
cles and  to  spread  the  sand  evenly  over 
the  rail,  so  that  traction  wheels  54,  56  get 
a  firmer  hold  upon  the  track.  Any  kind 
of  sand  or  fine  gravel  will  serve  the  pur- 
poses required,  the  grinding  action  of  the 
various  wheels  tending  to  reduce  it 
to  the  proper  fineness.  46  is  a  sand  pipe 
for  delivering  sand  upon  the  intermedi- 
ate driving  wheels,  and  operates  to  pre- 
vent slipping  and  heating  the  tires.  The 
sand  used  through  pipe  46,  is  the  sand 
that  is  returned  to  the  holder  by  the  com- 
pressed air  exhaust  system.  63  is  a  small 
brush  or  dustoscope,  just  abaft  the  trac- 
tion wheels.  The  object  of  this  dusto- 
scope is  to  brush  the  sand  remaining  on 
the  rail  into  the  funnel  shaped  scoop,  64, 
from  which  it  is  exhausted  through  pipe 
05,  by  an  exhaust  created  by  compressed 
air  pipe  50,  and  is  thence  carried  to  the 
-and  holder  for  use  over  again. 

This  system  will  be  found  very  service- 
able in  such  localities  as  are  deficient  in 
sand,  gravel  or  small  rocks,  and  brings 
about  an  economy  in  sand  handling,  the 
saving  of  which  expended  in  the  purchase 
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of  coal  will  go  a  long  way  toward  the 
earning  of  dividends. 

49,  51  shows  an  amazingly  simple  valve 
and  reverse  motion,  constructed  boldly 
along  original  lines,  and  is  as  distinctly 
a  radical  remove  from  the  common  ■  \.i\ 
day  link  as  was  the  link  from  the  olden 
time  hook  motion.      There  are  those  who 

could  not  invent  a  button  For  a  buttery 
door,  who  will  no  doubt  stand  ready  to 
question  such  a  decided  innovation,  and 
in  their  poor,  weak  little  intellects,  will 
conjure  up  trials  and  tribulations  for  the 
inventor,  as  was  ever  the  wont  of  such 
small  malicious  natures. 

There   will   be   those    whose   everj    en 
deavor  will  be  to  bring  about  contentions 
as  to,  we  will   say,  steam  consumption  of 
this  engine,  claiming  it  to  be  excessive, 

Or  the  other  way.  to  the  end,  that  the  in 

ventor  lay  bare  the  whole  scheme  of  the 
motion,  in  order  to  demonstrate  its  mer 
itorious    features.    The    inventor    would 

remind  such  that  he  is  no  newly  born  bi 

ped.  th.it  In-  eye  teeth  have  been  cut  this 
many  a  day.  that  he  is  somewhat  of  a  con- 
niver  himself,  and  that  he  intend-,  to  keep 
the  salient  features  of  Ins  device  seques 
trated.  against  such  time  as  the  Formation 
of  a  company  to  build  this  locomotive,  and 
who  are  willing  to  "dig  up"  $1,267,348.27 
in  current  coin  and  hand  to  your  humble 
servant  on  a  silver  platter.  Nay,  kind 
friend-.,  the  explanation  of  this  device  we 
will  pass  1>\  . 

We  will,  however,  venture  this  much 
information  in  relation  to  the  reverse  mo- 
tion portion  of  this  new  system. 

SI  shows  a  bridge  or  carry-over, 
supported  at  either  end  by  studs  or  pins. 
Equidistant  on  this  bridge  are  round 
openings  suitable  for  the  reception  of  a 
movable  crank  pin. 

When  the  desire  to  reverse  the  engine 
comes  to  the  fireman,  the  locomotive  is 
brought  to  a  standstill,  and  a  small  iron 
ladder,  carried  on  the  tender,  is  placed  on 
the  ground,  the  top  resting  on  the  lowei 
part  of  flange  of  the  high  driver  52.  A 
dexterous  twist  of  the  wrist  removes  the 
crank  pin  from  the  position  it  is  in.  and 
it  is  moved  along  across  the  bridge  to  a 
corresponding  hole  on  the  opposite  side. 
thus  moving  valves  and  reversing  the  en- 
gine. Talk  about  simplicity — this  is  sim- 
plicity itself! 

52.  53,  54.  56,  57  pertain  to  sundry  and 
divers  driving  and  traction  wheels,  all 
designed  to  the  one  end — that  of  the  high- 
est speed,  combined  with  a  great  economy 
and  perfect  safety.  By  the  use  of  these 
traction  and  driving  wheels  great  trac- 
tive power  is  obtained,  the  pull  on  the 
drawbar  representing  213,647  pounds. 
Theoretically,  this  engine  will  easily  haul 
204  -tandard  freight  cars  of  60,000  pounds 
capacity,  fully  loaded,  at  a  speed  of  84 
miles  an  hour. 

S-,  53,  57  are  tripod  traction  wheels, 
with  "blind"  or  "bald"  tires,  mounted  in 
such  a  manner  as  to  produce  a  perfect 
balance    of    the    reciprocating    parts,    and 


tends  to  make  the  smoothest  runnin 

gine  ever  built — so  smooth   and   1 |< 

in  fact,  that,  at  a  speed  of  119  milei  pi  I 
hour,  this  engine  will  make  no  more 
noise  in  operation  than  a   yellow  toin   eat 

crossing  a  wooden  bridge. 

58  is  rear  top  frame  bolted  rigidly  to 
firebox,  and  supported  b>  coiled  equaliz- 
ing springs  62  on  tin    lowei    rear  frame 

67,    which    is    free    from    tin     firebox    and 

attached  to  the  running  gi  ai 

59,  60   have   to   do    with     a    new    g 
shaking  device  or  shudderquake,  of  very 
refined  adjustment,  and  worth  alone  the 

price  of  an   ordinary    1 motivi       '«>   is 

an  idler  wheel  hung  on  a  bell  crank  con- 
necting   w  ith    the    cab    by    \e\  er    7  ,        I  hi 


and  op,  nb. 

■  supporting  wheel,  104  inches 

in  diameter,   for  carrying  the  bat  I.   end  of 
engine  and  cab. 

6X   is   an    a-hpan    provided    with    a    back 

clamper  or  'ban  out  cover  connected  to 
cab   by   lever  69.     In   an   improved   de- 

-.  ii  e   now   making,   thi 

veyed   to  the   tender,   mixed    with    Fresh 

over.    This  operation  can 

until  th«  n  orn  out 

70,  71,  72,  73,  is  a  new  double  duplex, 
wedge,   push-down,   driver  brake      70   1 

the    bral  <      l 1  omj I    ol    alternate 

trip    of  basswood,  soaked  in  glue,  and 
and  bearing  upon  an  inner  rc- 
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idler  wheel  being  dropped  down  upon 
traction  wheel  57,  makes  a  contact  with 
shudderquake  59,  imparting  a  rotary  mo- 
tion to  the  same,  moving  a  connecting 
rod  and  suitable  rigging,  and  affording 
such  shakes  as  may  be  required  for  the 
good  of  the  engine.  Drawings  and  pat- 
terns are  preparing,  whereby  the  product 
of  this  grate-shaking  device  may  be  util- 
ized, which  will  tend  to  still  further  in- 
crease the  savings  at  the  coal  pile. 

61  is  a  hollow  staybolt.  with  an  open- 
ing of  I  inch  in  diameter.  This  serves 
to  conduct  atmosphere  to  the  fire,  and 
affords  an  escape  for  the  oxygen-cb. 
smoke  returning  to  firebox  through 
the  carbowallop,  should  the  engineer, 
through    negligence     or    common,    daily 


I  portion  of  the  back  supporting 
wheel.  71  is  a  Damascus  bronze  wedge. 
attached  to  lower  end  of  cylinder  piston, 
and  operates  to  force  the  brake  shoes 
against  wheel  as  shown,  the  brake  shoes 
falling  away  from  the  wheel  by  gravity. 
when  piston  returns  to  cylinder  72. 

This  brake  can  be  applied  in  less  than 
1-130  of  a  second,  and  is  the  improved 
brake  referred  to  before,  as  being  capable 
of  bringing  to  a  full  stop  in  a  distance  of  3 
feet.  10  inches,  a  train  of  70  cars,  at  a 
sliced  of  42.7  miles  per  hour. 

These  quick  stops  open  a  new  era  in 
dividend  getting,  and  are  worthy  of  the 
most  solemn  consideration. 

7;  is  just  a  common  every  week-day- 
wind  sheet. 
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76  is  a  spring  hanger. 

77  is  a  polished  steel  hand  hold  charged 
with  electricity  by  the  calorifluke,  so  that 
in  the  event  of  the  fireman's  slipping 
when  climbing  into  the  cab,  the  act  of 
slipping  will  turn  on  the  electric  current 
in  the  hand  hold,  preventing  the  fireman 
from  falling,  because  of  his  inability  to 
let  go  of  the  hold. 

This  is  but  a  slight  tribute  to  the  high 
courage  of  the  men  who  would  dare  to 
manage  this  engine,  and  at  another  time 
we  may  discuss  some  of  the  many  pleas- 
ant features  of  this  engine  devised  to 
make  life  more  agreeable  and  worth  the 
living  to  those  up  ahead. 

78  is  the  water  supply  pipe  to  the  injec- 
tor. 

79  is  an  electric  cab  step,  especially  de- 
signed for  enginemen  with  large  feet,  and 
who  wear  heavy  shoes.  By  standing  upon 
the  step  and  touching  a  small  button,  the 
engineman  is  swiftly  shot  into  the  cab 
without  exertion  on  his  part. 

80  is  bearing  brace  for  brake  shoe. 

81,  85  pertain  to  the  new  and  highly  im- 
proved "Whale"  injector,  which  automat- 
ically forces  96,378  pounds  of  water  into 
the  boiler  hourly,  delivering  the  cold  wa- 
ter directly  upon  the  crown  sheet,  which 
tends  to  keep  the  crown  sheet  cool  and 
free  from  crimps. 

82  is  the  nose  of  the  running  board. 

83  shows  gage  or  try  cocks  designed 
for  left-handed  firemen,  and  placed  out- 
side of  the  cab  to  prevent  the  dripping  of 
water  into  the  fireman's  dinner  pail. 

84  is  steam  supply  pipe  to  "Whale"  in- 
jector. 

86.  87,  91,  92  are  portions  of  the  cinder 
hopper  or  frugoeconomiter,  and  is  a  de- 
vice for  separating  the  coal  and  cinders 
coming  through  the  carbowallop  and  de- 
livering them  on  a  shelf  at  the  back  end 
of  fire  box,  where  the  fireman  with  a  pair 
of  asbestos  mittens  removes  large  rocks, 
bits  of  wire  and  scrap  tin  before  returning 
the  coal  or  cinders  to  the  fire  box.  Should 
the  frugoeconomiter  become  choked  by 
material  too  large  to  pass  through  to  the 
fire  box,  the  fireman  can  remove  the  cov- 
ers, 87,  91,  and  hit  the  conjested  mass  a 
t'ump  with  an  eight-pound  hammer  pro- 
vided for  the  purpose,  thus  starting  the 
stuff  in  the  direction  intended  by  the  in- 
ventor. This  device  exerts  a  coal  saving 
of  25  per  cent.,  which,  combined  with  the 
saving  effected  by  the  carbowallop, 
makes  a  coal  economy  of  120  per  cent. 
The  improvements  now  making  will  re- 
sult in  these  engines  becoming  coal  pro- 
ducers instead  of  coal  consumers,  and 
doubtless  the  railroads  adopting  this  lo- 
comotive will  have  coal  for  sale,  or  to 
give  away. 

88  is  the  steam  dome,  to  which  is  at- 
tached the  steam  pressure  gage,  89.  One 
of  the  duties  of  the  fireman  is  to  arrive 
out  on  the  running  board  every  six  or 
eight  minutes,  and  keep  "tabs"  on  the 
steam  pressure,  as  exhibited  on  the  gage 
— the  object  in  placing  the  gage  on  the 


dome  being  to  keep  the  fireman  from 
sleeping  and  neglecting  to  remove  the 
debris  coming  through  the  frugoecono- 
miter. 

90  is  the  steam  turret  and  throttle  lever 
casing. 

93  shows  a  brace  for  holding  the  steam 
hood  of  the  car  heating  pipe. 

94  is  a  brace  from  the  steam  dome  to 
the  frugoeconomiter,  and  acts  to  resist 
the  impact  of  stones,  coal  and  cinders 
coming  through  the  frugoeconomiter. 

95  is  a  double  and  triple  silver-plated 
steam  chime  whistle  of  such  power  as  to 
be  heard,  on  a  still  day,  at  a  distance  of 
forty-three  miles,  giving  the  gatemen  at 
crossings  ample  time  to  lower  the  gates 
and  to  warn  passersby  to  stand  at  least 
37  feet  6  inches  away  from  the  track  when 
these  fast  trains  pass. 

96,  97  are  portions  of  a  new  car-heating 
device.  The  steam  escaping  from  the  sil- 
ver chime  whistle  is  caught  by  the  steam 
hood  96,  and  is  carried  back  through  pipe 
97,  which  passes  through  the  boiler  to 
super-heat  the  steam,  and  thence  to  the 
car-heating  system.  This  effects  a  saving 
of  100  per  cent,  in  car-heating,  the  train 
being  heated  by  steam  that  is  usually  lost 
or  wasted  at  the  whistle. 

98  is  a  cab  roof  ventilator,  which  serves 
to  clear  the  cab  from  smoke  escaping 
through  the  hollow  staybolts,  due  to  over- 
charging the  firebox  by  smoke  returning 
through  the  carbowallop.  Each  locomo- 
tive is  also  supplied  with  a  wet  sponge, 
which  the  engineer  can  tie'  over  his  face 
to  prevent  suffocation,  should  the  venti- 
lator fail  to  clear  the  cab  quickly  enough. 

99  is  a  signal  lamp,  similar  in  character 
to  the  one  on  the  front  of  the  engine. 

100  is  a  cab  bay-window,  so  arranged 
as  to  afford  a  clear  view  of  the  track 
ahead.  This  does  away  with  the  hole-in- 
the-elbow-wearing  practice  of  leaning  out 
of  the  cab  window,  prevents  the  cold  air 
from  blowing  the  engineer's  eye  out,  ot 
the  dropping  of  equally  cold  rain  water 
down  the  back  of  his  neck. 

101,  102  are  parts  of  a  very  finely  ad- 
justed, quick-acting  throttle,  which  is 
non-stickable. 

103  is  an  electric  nameplate,  so  ar- 
ranged as  to  flash  any  number  up  to  and 
including  .99999,  if  for  any  good  and  suffi- 
cient reason  these  numbers  can  be  used 
for  any  purpose  whatever. 

The  foregoing  explains,  in  a  brief  way, 
some  of  the  many  economical  features  of 
this  new  wonder  in  mechanics. 

The  inventor  stands  ready  to  demon- 
strate the  economies  of  this  engine,  on 
any  kind  of  paper,  either  with  pen  and 
ink  or  with  a  soft  lead  pencil  with  a  rub- 
ber tip. 

The  writer  has  (in  his  mind)  a  great 
works  for  the  building  of  these  engines, 
and  shops  in  which  new  methods  for  the 
economical  handling  of  work  obtains, 
and  at  some  distant  day  may  acquaint 
you  with  some  money-saving  devices 
which,  to  say  the  least,  are  startling. 


Improved  Device  for  Threading  Stay- 
bolts. 

Railroad  men  have  been  made  particu- 
larly familiar  with  the  foundation  defects 
of  staybolts,  due  to  the  threads  on  both 
ends  not  being  cut  so  that  they  will  lead 
with  corresponding  turns  in  both  sheets. 
Attention  was  drawn  to  this  defect  so 
vigorously  by  Jim  Skeevers  that  numer- 
ous attempts  have  been  made  to  devise  a 
remedy  different  from  that  proposed  by 
Skeevers,  and  the  attention  now  directed 
to  a  serious  source  of  weakness  is  likely 
to  do  a  great  deal  of  good.  In  this  con- 
nection it  is  well  worthy  of  mention  that 
Mr.  James  Hartness,  of  Jones  &  Lam- 
son  Company,  has  proposed  a  scheme  for 
cutting  the  staybolts  so  that  no  unequal 
strains  shall  be  caused  when  they  are 
screwed  into  place,  which  seems  excep- 
tionally good  and  practical.  It  consists 
of  tandem  dies  for  simultaneously  thread- 
ing the  both  ends  of  a  staybolt,  to  insure 
an  accurate  correspondence  in  lead.  His 
arrangement  provides  a  means  for  ac- 
curately adjusting  the  relative  longitudi- 
nal position  of  the  dies,  and  the  employ- 
ment of  some  type  of  opening  die  of  not 
too  great  length  and  not  too  inaccurate  in 
lead,  and  possessing  good  diameter  con- 
trolling features. 

He  says  that  both  dies  employed  should 
be  of  the  opening  type,  but  the  scheme 
would  be  equally  as  accurate  if  a  solid  or 
non-opening  die  were  to  be  used  in  the 
place  of  the  rear  die.  In  fact,  if  the  time 
consumed  in  operation  were  not  to  be 
taken  into  consideration,  the  front  die 
could  be  non-opening  and  used  to  cut 
both  ends,  and  in  the  place  of  the  rear 
die  a  nut  suitably  mounted  could  be  used. 


It  is  not  generally  known,  says  the 
"Texas  Railway  News,"  that  the  famous 
North  &  South  Railroad  formerly  had 
no  telegraph  wire.  It  runs  a  short  dis- 
tance in  Southern  Texas  and  has  two 
trains.  Recently  these  trains  met  mid- 
way. There  was  a  great  quarrel  as  to 
which  train  should  back  up  to  the  end  of 
the  line.  Finally  the  conductors  agreed 
that  the  train  having  the  less  number  of 
passengers  should  back  up.  The  pas- 
sengers were  counted.  One  had  nine, 
the  other  ten,  and  the  train  with  the  nine 
passengers  backed  to  its  starting  point. 


In  tearing  up  a  siding  on  the  Straits- 
ville  division  of  the  Baltimore  &  Ohio 
Railroad,  the  other  day,  the  section  men 
discovered  that  several  of  the  rails  had 
been  made  in  1863.  Subsequent  investi- 
gation revealed  the  fact  that  these  rails 
were  part  of  a  lot  that  were  bought  in 
England  during  the  war,  at  a  cost  of  $125 
per  ton  in  gold.  The  rails  were  still  in 
very  fair  condition,  and  for  light  motive 
power  would  last  ten  years  longer. 
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Logging  Scenes  in  Washington. 

In  connection  with  the  logging  scenes 
shown,  an  esteemed  correspondent  in 
Washington  writes  us:  "I  send  you  :i 
few  photographs  showing  how  logging 
is  done  in  this  section.  These  pictures  do 
not  show  any  especially  large  logs,  but 
just  those  that  arc  taken  out  here  every 
day.  Puget  Sound  logs  are  very  large, 
as  compared  with   Minnesota,  Wisconsin 


of  these  trees  will  furnish  enough  lumber 
to  fill  several  ordinary  box  cars. 

"I  have  taken  'Locomotive  Engineer- 
ing' since  1892,  when  I  was  14  years  old. 
I  may  have  been  your  youngest  subscriber 
at  that  time  for  all  I  know.  I  wish  you 
would  inquire  through  your  columns  if 
there  are  or  were  any  younger,  and  I  can 
testify  to  the  merits  of  the  paper  by  saying 
that   I  have  not  missed  a  single  number 


THINNING   THE   FOKEST    PRIMEVAL. 


and  Michigan  logs,  and  as  a  rule  the  log- 
ging roads  out  here  are  very  substan- 
tially built  and  employ  heavy  engines  and 
rolling  stock,  of  which  those  shown  are 
examples. 

"Incidentally  I  might  mention  that  the 
engine  hauling  the  train  on  the  trestle  is 
a  Pittsburg  mogul,  and  the  illustration 
shows  only  half  of  her  train,  the  rest  of 
the  negative  being  too  poor  to  print.  It 
may  not  be  out  of  place  here  to  say  that 
there  are  410,333.335.000  feet  of  the  finest 
merchantable  timber  in  the  world  in 
Washington,  and  the  trees  grow  from  200 
to  400  feet  high  and  12  to  21  feet  in  diame- 
ter, and  hundreds  to  the  acre  at  that.    One 


since,  although  I  am  not  in  any  business 
connected  with  a  railroad  and  never  ex- 
pect to  be." 

0       ft .     S 

William  Willis,  a  driver  for  one  of  the 
local  New  York  express  companies,  in 
handling  baggage  recently  saw  a  package 
labeled  "Handle  with  care."  As  this  sign 
is  usually  put  on  asbestos  packing,  nails, 
rubber  mats,  frankfurters  and  other  in- 
destructibles,  William  went  at  it.  He  is 
in  a  hospital,  with  a  fighting  chance  and 
a  fancy  that  he  is  constantly  dodging  in- 
fernal machines.  The  box  contained  fire- 
works before  William  forgot  to  "handle 
with  care." — "Expressman." 


Early    Opposition    to    American    Rail- 
roads. 

In  the  course  of  interesting  notes  on 
railroad  Hstory,  Mr.  John  Kirby,  the  vet- 
eran master  car  builder,  says: 

"People  reading  the  history  of  railroad 
development  are  often  amazed  to  learn 
about  the  obstacles  in  the  way  of  railway 
building,  raised  by  the  conservative  peo- 
ple of  England.  A  reader  would  suppose 
that  English  hunting  squires,  with  a  lov- 
ing eye  to  protection  of  their  game  pre- 
serves, and  sleepy  village  authorities  of 
the  same  country,  were  the  only  people 
who  did  not  at  once  perceive  the  advan- 
tages that  would  accrue  to  the  communi- 
ties from  the  extension  of  railways 
through  their  midst.  No  hint  is  ever 
given  that  any  community  on  the  Ameri- 
can continent  was  ever  so  short-sighted 
as  to  object  to  the  building  of  railroads. 
Yet  there  were  short-sighted,  conserva- 
tive people  living  in  American  towns  who 
could  perceive  nothing  but  disaster  in  the 
intrusion  of  railways  within  their  borders. 
To  go  no  further  back  than  1842,  the  citi- 
zens of  Quincy,  Massachusetts,  had  peti- 
tioned the  legislature  of  that  State  for  a 
charter  to  build  a  railroad  to  the  south- 
ward. One  of  the  surveys  took  in  the 
town  of  Dorchester,  which  so  incensed 
its  inhabitants  at  the  presumption  of  the 
leading  business  men  of  Quincy,  for 
wishing  to  invade  their  peaceful  hamlet, 
that  the  inhabitants  held  a  meeting  and 
appointed  some  of  the  most  prominent 
citizens  to  oppose  the  passage  of  a  rail- 
road through  their  town.  One  of  the  re- 
solutions passed  'declares  it  to  be  the 
opinion  of  the  inhabitants  of  the  town  of 
Dorchester  that  a  railroad  built  upon 
either  of  the  lines  designated  by  those 
asking  for  a  charter  will  be  of  incalculable 
evil  to  the  town  generally,  in  addition  to 
the  immense  sacrifice  of  private  property 
which  will  also  be  involved,  etc'  A 
second  resolution  declares  that  if,  'in 
spite  of  the  protest  of  the  inhabitants  of 
Dorchester  their  town  must  be  blighted 
by  a  railroad,  it  should  be  located  upon 
the  marshes  and  over  creeks.' 

"After  the  above  mournful  talk,  they 
thought  that  the  citizens  of  Quincy  should 
be  content  with  the  then  existing  facili- 
ties for  water  transportation.  'What 
better  and  more  durable  communication 
can  be  had  than  the  Neponset  river  or  the 
wide  Atlantic?  By  using  these  no  thriv- 
ing village  will  be  destroyed,  no  enter- 
prising mechanics  ruined,  no  beautiful 
gardens  and  farms  made  desolate,  and 
public  or  private  interest  most  seriously 
affected.  Many  active,  enterprising  citi- 
zens may  be  found  who  have  invested 
their  all  either  in  trade,  mechanics,  man- 
ufactures, or  real  estate,  and  all,  all  are 
sacrificed  if  a  railroad  is  built  through  the 
town.  Look  at  the  interest,  for  instance, 
of  the  public  house  in  this  place,  kept  by 
a  most  estimable  citizen,  etc'  This 
house,  with  all  the  other  property  of  the 
town,  has  shared  that  degree  of  prosper- 
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ily    that   a   railroad    brings   to    most   all 
towns. 

The  people  of  Dorchester  were  not 
alone  in  their  narrow  views  of  railroads. 
The  same  ideas  prevailed  along  the 
shores  of  Lake  Erie.  The  people  of 
Western  New  York  considered  it  the 
hight  of  folly  to  build  a  railroad  to  com- 
pete  with  lake  navigation.  Those  people 
were  not  to  blame  for  what  they  did  not 
know.  Even  Chicago  city  officials  in 
June,  [848,  refused  permission  to  enter  the 
city  with  a  railroad.  Leave  was,  however, 
granted  to  lay  a  temporary  track  fror..  the 
corpcr  of  Kinzie  and  Halsted  streets  to 
the  North  branch  of  the  Chicago  river, 
in  order  to  transport  a  locomotive  to  the 
road.  The  streets  named  above  were  then 
the  Western  limits  of  the  city." 


On  His  Own  Recommendation. 

When  J.  W.  Sherwood,  now  general 
superintendent  of  the  Clover  Leaf,  was 
superintendent  of  the  Big  Four,  he  had  to 
discharge  a  brakeman  for  violation  of  the 
rules.  The  man  hung  about  the  office 
asking  for  a  letter  of  recommendation. 
To  get  rid  of  him,  Mr.  Sherwood  told 
W.  A.  Sullivan,  who  was  his  chief  clerk. 
to  write  the  letter.  This  Mr.  Sullivan  did. 
The  man  went  out  and  returned  in  a  half 
hour. 

"What's  the  matter  now?"  asked  Mr. 
Sherwood. 

"That  letter  you  gave  me  is  all  right, 
isn't  it?" 

"Of  course  it  is.  That  ought  to  get  you 
a  job  anywhere." 

"Well,  I  wish  you  would  read  this  let- 
ter of  recommendation  I've  got,  Mr.  Sher- 
wood, and  give  me  a  job." 

Sherwood  took  the  letter  on  which  his 
own  name  was  written  hardly  dry,  read  it 
carefully  and  remarked: 

"I  am  well  acquainted  with  Sherwood, 
and  anyone  he  recommends  must  be  all 
right.  You  report  to  the  trainmaster,  and 
tell  him  to  put  you  to  work." — "Globe 
Democrat." 


No  Luxurious  Traveling  There. 

"There  is,"  writes  a  correspondent, 
"an  air  of  perfect  rural  simplicity  (in 
some  respects)  about  the  management  of 
the  Cape  Government  Railway.  For  in- 
stance, on  Saturday  afternoon,  I  jour- 
neyed by  a  Simon's  Town  train  from 
Capetown  in  a  first-class  carriage.  Doors 
of  carriages  were  apparently  scarce  on 
Saturday,  and  one  of  the  doors  of  the 
carriage  in  which  I  took  my  seat  had 
been  bodily  removed.  But  we  journeyed 
on,  all  the  same,  minus  the  door.  For- 
tunately, the  occupants  of  the  carriage  had 
good  nerves,  and  were  perfectly  sober,  so 
that  all  reached  their  destination  in  safety. 
Railway  carriages  without  doors  are 
novel  and  not  unpleasant,  so  long  as 
the  passengers  can  get  well  back  and 
hang   on   to   the   seat.     True,   there   is   a 


draught  strong  enough  to  carry  off  hats 
and  all  parcels  less  than  half  a  hundred- 
weight, but,  by  dint  of  watching  and 
warding,  that  little  difficulty  can  be  over- 
come."— "Cape  Times." 

®         ®         ® 
Aiding  Adhesion. 

The  electrical  adhesion  chap  is  again 
getting  in  his  work  in  the  columns  of 
the  supposedly  mechanical  publication. 
It's  the  same  old  1  In  me  of  "holding  her 
down"  on  the  magnetic  principle.  The 
paper  says: 

"The  locomotive  carried  a  small  dyna- 
mo, which  furnished  the  current,  and  suc- 
cessfully pulled  up  a  freight  train  of  forty- 
eight  cars.  The  distance  was  covered  in 
one-half   the    usual    time,    no    more    coal 


troducc  live  steam  under  the  grates, 
whiCtl  not  only  forms  a  blower,  but  pro- 
vides a  small  supply  of  water.  This  being 
decomposed  furnishes  the  oxygen  and 
hydrogen  gases,  which  increase  and  as- 
sist the  combustion  of  the  half-burned 
coal,  and  add  much  to  the  furnace  heat. 
The  ordinary  grates  are  used  without  diffi- 
culty. While  a  greater  weight  of  "sparks" 
is  required  to  obtain  the  same  results  as 
with  fresh  coal,  the  balance  remains  in 
favor  of  the  sparks. 

$     ii 

A  novel  proposition  was  made  not  long 
ago  to  the  receivers  of  the  Baltimore  & 
Ohio  Railroad.  The  B.  &  O.  has  a 
branch  running  from  what  is  known  as 
Alexandria   Junction,    near   Washington, 


LOGGING    IN    WASHINGTON— ON    THE    WAY    TO    THE    MILL. 


being  used  than  ordinarily,  and  the  pres- 
sure of  steam  being  the  same." 

This  is  akin  to  the  Holman  idea,  in  that 
it  is  expected  to  get  there  in  half  the  time 
with  the  same  coal  and  steam  pressure, 
which  means  the  same  power.  You  can't 
fool  Nature  that  way. 

§  §  $ 

Electricity  on  Steam  Roads. 

Col.  N.  H.  Heft,  of  the  New  York. 
New  Haven  &  Hartford  road,  read  a 
very  interesting  paper  on  the  uses  of  elec- 
tricity on  roads  now  operated  by  steam, 
and  referred  to  the  Nantasket  and 
New  Britain  branches,  which  they  have 
equipped. 

The  Nantasket  branch,  with  the  over- 
head trolley,  is  said  to  be  much  less  satis- 
factory than  the  third-rail  system  in  use 
from  Hartford  to  New  Britain. 

One  interesting  feature  is  the  use  of 
"sparks"  as  fuel  in  the  plant  at  Berlin. 
The  "sparks"  are  obtained  from  the  front 
ends  of  locomotives,  which  cost  them  but 
70  cents  a  ton,  delivered. 

In  order  to  burn  these,  it  is  necessary 
to  alter  the  furnace  somewhat  and  to  in- 


to Shepherd's,  on  the  Potomac  River, 
where  a  car  ferry  is  operated  in  connec- 
tion with  the  lines  leading  south  from 
the  capital.  A  professor  of  an  Eastern 
college  desired  to  lease  this  short  stretch 
of  track  for  the  purpose  of  educating 
young  men  in  practical  railroad  work. 
In  his  letter  he  explained  that  he  thought 
there  was  a  wide  field  for  bright  and 
energetic  boys  who  could  be  thoroughly 
well  grounded  in  the  practical  side  of 
railroading,  provided  they  could  be  edu- 
cated on  a  regular  line  of  road.  He  be- 
lieved that  by  the  employment  of  veteran 
railroad  men  as  teachers,  that  the  boys 
could  profitably  spend  two  or  three  years 
working  as  trainmen,  firemen,  engineers, 
switchmen,  station  agents,  and  in  other 
capacities  required  in  the  railroad  ser- 
vice. As  this  branch  of  the  B.  &  O.  is  of 
considerable  value,  the  receivers  werj 
compelled  to  decline  the  offer. 

§  -;-  $ 

Work  is  so  active  in  the  shops  of  the 
Atchison,  Topeka  &  Santa  Fe,  at  Topeka, 
that  the  blacksmiths  are  working  till  10 
o'clock  three  nights  of  the  week. 


892 


LOCOMOTIVE    ENGINEERING. 


Air= Brake  Department. 


Air-Brake  Pressure  Recorder  Card. 

The  accompanying  record  "I  air  brake 
pressure  was  taken  by  .Mr.  H.  C.  Frazer, 
the  W.  A.  B.  Co.  expert,  at  San  Fran- 
cisco, California,  and  is  from  a  local  pas- 
senger  train  on  the  Southern  Pacific 
Railway,  engine  1503.  Engineer  Frick, 
Oakland  Pier  to  Fruitvale  and  return. 

The  machine  which  takes  the  cards 
is  attached  to  the  train  pipe,  and  is  a  sim- 
ple chick  arrangement  which  moves  the 
paper  along  in  a  horizontal  direction  at 
the  rate  of  one  foot  per  hour,  or  one  inch 
each  five  minutes.  The  pencil  is  moved 
vertically  up  or  down  on  the  paper  accord 
oil:  as  the  pressure  in  the  train  pipe  is  re- 
duced nr  increased.  These  two  move- 
ments trace  the  record  line.  The  perpen- 
dicular lines  represent  time  intervals  of 
one  minute  each,  the  rate  of  travel  of  the 
paper  being  one  foot  per  hour.  The  hor- 
izontal parallel  lines  represent  pressures 
which  are  indicated  by  the  figures  at  the 
left  Knowing  this,  the  card  may  be  eas 
ily  read. 


CONDUCTED  BY   F.  M.  NELLIS. 

this  retardation  drifted  into  the  station 
for  about  ten  or  fifteen  seconds,  when  a 
final  reduction  of  about  2  pounds  was 
111. nil  t"  complete  the  stop,  about  12 
pounds  in  all  being  made.  The  release 
was  made  through  the  running  position. 
The  pressure  rose  almost  instantly  from 
58  pounds  to  67,  where  the  feed  valve  at- 
tachment began  to  close,  causing  the  last 
3  pounds  of  charge  to  take  about  a  min- 
ute. 

One  and  a  half  minutes  later,  the  stop 
at  Center  street  was  made.  The  time  on 
this  run  is  evidently  fast,  or  possibly  Cen- 
ter street  is  a  difficult  stop  to  make,  for 
the  diagram  shows  that  one  continuous 
9  pound  reduction  was  made.  The  re- 
lease was  identical  with  that  at  West  Oak- 
land. 

At  12.31  the  stop  at  Adeline  street,  sim- 
ilar to  that  at  West  <  )akland,  was  made. 
The  release  was  also  similar.  However, 
there  is  a  slight  difference  in  the  release 
line  alter  the  feed  into  the  auxiliaries  be- 
gins. 


engine  was  cut  off  and  run  around  the 
train.  Just  what  happened  at  Fruitvale  is 
somewhat  problematical,  and  beyond  our 
ability  as  a  clairvoyant  to  tell.  But  what- 
ever was  done  was  done  quickly,  for  the 
diagram  shows  that  five  minutes  after  the 
beginning  of  the  stop  at  Fruitvale,  the 
stop  at  Twenty-third  avenue,  on  the  re- 
turn trip,  was  begun.  In  this  time  the 
train  had  been  brought  from  speed  to  a 
standstill,  engine  cut  off,  and  run  around 
the  train,  passengers  discharged  and 
taken  on,  and  run  made  to  Twenty-third 
avenue.  Possibly  the  recorder  was  thrown 
out  of  gear  during  the  stop  at  Fruitvale 
in  order  to  save  recording  paper.  In  this 
event,  our  remarks  at  this  point  would 
not  apply. 

The  return  trip  to  Oakland  Pier  ended 
at  1. 15.  The  diagram  shows  the  addi- 
tional interesting  facts  that  at  Clinton  the 
application  was  begun  farther  away  from 
the  station  than  any  of  the  preceding  ones 
and  that  two  applications  were  made  at 
Broadway. 
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Locomotive  Engineering 


AIR-BRAKE    IXIUCATiiH    <'AKI>   TAKEN    l'.V    A    PRESSURE    ItE('<  IKI  u:i:. 


\n  analysis  of  the  card  is  interesting. 
Reading  from  right  to  left  we  learn  that 
at  about  12.19  P-  M.  the  engine  coupled 
up  to  the  train  and  the  air  in  the  train 
pipe  rose  instantly  to  about  56  pounds. 
For  about  one-half  minute  the  feed  into 
the  train  pipe  was  about  equal  to  that 
taken  out  by  the  auxiliaries.  Then  the 
pressure  rose  gradually  during  the  next 
two  minutes  to  70  pounds.  At  about 
12.23.  as  the  train  was  leaving  the  depot, 
a  train  pipe  reduction  of  4  pounds  was 
made,  possibly  to  slow  up  for  switches, 
but  more  pi  1  ibablj  to  make  a  running  test 
of  brakes,  as  no  other  tesl  was  made 
after  the  engine  coupled  onto  the  train. 
The  brakes,  thus  applied,  were  held  on 
about  ten  seconds,  and  then  released 
through  running  position.  In  less  than 
one  minute  the  pressure  in  train  pipe  and 
auxiliaries  was  again  at  70  pounds. 

The  next  use  of  brakes  was  at  12.26:30, 
in  making  the  stop  at  West  Oakland.  An 
initial  reduction  of  about  4  pounds  was 
made,  followed  in  quick  succession  by 
Other  light  ones.     Then   the  train   under 


The  stop  at  Broadway  at  12.35,  was 
more  easily  made  for  some  reason  (pro- 
bably a  slower  speed  or  rising  grade), 
where  only  6  pounds  was  used.  The 
stop  here  was  longer  than  those  at  pre- 
ceding stations,  probably  on  account  of 
this  being  a  busier  thoroughfare,  and 
more  passengers  to  be  discharged  and 
taken  on.  About  30  seconds  were  con- 
sumed, and  brakes  were  held  on  during 
the  entire  time. 

The  stop  at  Oak  street,  made  at  [2.38:- 
20,  was  similar  to  those  at  West  Oakland, 
Adeline  street,  and  Market  street. 

At  Clinton,  at  12.40,  the  stop  required  a 
20  pound  reduction. 

At  East  Oakland,  a  minute  and  a  half 
later,  a  similar  stop  was  made.  These 
two  last  stops  were  doubtless  made  from 
high  speeds  or  on  falling  grades,  as  heav- 
ii  1    reductions  were  necessary. 

The  stop  at  Twenty-third  avenue,  at 
12.45.  was  made  with  about  12  pounds, 
and  was,  presumably,  an  easy  stop  to 
make. 

The  run  ended  at  Fruitvale.  where  the 


Withal,  the  record  is  a  remarkably 
good  one.  The  small  amount  of  air  used 
speaks  eloquently  of  the  good  condition 
of  brakes  in  the  train  and  the  skill  and 
judgment  of  the  engineer. 

We  have  another  card  taken  from  an- 
other local  train,  engine  1507,  Engineer 
Clark,  but  do  not  publish  it,  as  it  is  so 
similar  to  the  one  just  discussed. 


It  is  rarely  necessary  to  tell  an  air- 
brake man  whether  the  road  he  is  travel- 
ing over  has  an  air  brake  instructor. 
When  passenger  trains  come  to  a  stop 
without  putting  a  kink  in  everybody's 
neck,  and  stops  at  water  tanks  are  made 
with  a  service  application,  it  is  pretty  safe 
to  assume  that  there  is  somebody  paid 
for  attending  to  air-brake  matters  on  that 
road. 

i     I     i 

Air-brake  proceedings  going  fast.  Get 
a  copy.  Leather,  75  cents;  paper,  50 
cents. 
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Air  Whhtle  for  Caboose. 

A  recent  patent  has  been  granted  for  a 
pneumatic  device  whereby  the  train  men 
in  tlie  caboose  may  signal  the  engineer 
in  foggy  weather.    Ax  shown  l>y  1 1 1  *  -  ae 

companying  cut,  the  device  I     •  •!  a 

cylinder  and  piston,  located  at   anj   i  on 
venienl  place  in  the  caboo  e      Bj  pulling 
the  cord   tin-   piston   is   fi ntnl   upwards, 
and  the  air  in  I  In-  cylinder  is  thereb)  i  "in 
pressed  am!  forced  through  a  pipe  to  (lie 

whistle    Hillside.      'Phis    produces   a    sound 

which  tlie  engineer  is  supposed  i"  heai 
Upon  releasing  the  cord  a  spring  forces 

the  piston   down.      The  piston   is  supplied 

with  Hap  valves,  like  the  ordinary  single 
acting  bicycle  pump,  which  open  as  the 
piston    descends    and    allow    the    cylinder 

to  fill  with  air  for  the  next  blast.  Further 
information  regarding  the  device  may  he 
had  by  writing  John  W.  Graham,  Albert 
street.  Thirty-second  ward,  Pittsburg, 
Pennsylvania. 

i     $     $ 

Mandrel  for  Turning  Cylinder  Packing. 

The  attached  sketch  is  taken  from  the 
Air  Brake  Men's  1897  proceedings, and  il- 
lustrates a  device  introduced  on  the  L.  & 
N.  R.  R.  by  Mr.  Robert  Burgess.  The 
object  of  the  device  is  to  turn  packing 
rings  to  the  proper  size,  and  fit  them  to 
the  cylinder  without  filing. 

The  inside  of  the  ring  is  bored  to  the 
standard  size  and  left  plenty  large  on  the 
outside  to  fit  two  sizes  of  cylinders  (a 
standard  cylinder  and  one  that  has  been 
rebored).  It  is  then  cut  and  the  end  fit- 
ted to  butt  together  when  sprung  into 
former  a.  While  in  former  a  it  is  clamped 
solid  betwen  mandrel  b  and  its  washer  c 
by  the  nut  d.  The  former  is  then  re- 
moved and  the  packing  turned  to  fit  cyl- 
inder. 

Usually  the  rings  are  turned  slightly 
larger  in  diameter  than  the  bore  of  the 
cylinder.     Then  they  are  sawed  and  fitted 
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with    a    file    to    the    cylinder.     In    using 
this  method,  the  ring    ofttimi     bear  only 
on  the  two  points  and  the  point   oppo 
tite,  and  blow  almoi t  as  badly  as  th<   old 

rings.      Kings     fitted    on    the    above    plan 

will  have  a  good  bearing  right  from  the 

start.      The    plan    is    a    g I    one,    and 

should  be  adopted  with  profit  by  all  pump 
1  epairers. 


Increased  Brake  Efficiency. 

Perhaps  the  most  entertaining  and  in 
st riiriii .    papi  1    recently  1  ead  befon    an; 
of    the    railway    clubs    and    co 
is   that   on   "The    Effi  <  1    1  >l    Bi  al  e  B<  am 


An  Unusual  Forethought. 

An  invenl  01  1  king  what  re 

Sim  1  mini     uiu  t   bl    til  t   bj   a  11  ipli 
i/hich  hi  on  truction, 

in  order  that  it  may  pass  the  M.  C.  B. 
ti    1        II (veil  inquiry  is  strik- 

ing.    So  few  in-  •  Hi-  op  to  think 

I iow  necessary  it  is  thai  tin  ir  devices  must 
isly  with  othei 

ready  ill  use.      They  go  blindly  on  it 

ing,    without    evei    gi   ing    a    the 

anything  but   tin-  dl  I  •  lopmi  nl   ol  th<  n   de 

\tti  1    ii   1  j   finished,  they  wa 

to  tin   1  ■  alizal  ion  that  it  would  hav< 
mm  I.  ble  had   they  consid- 

■11  mi   important  matti-rs   earlier  in 
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AH!    WHISTLE    FOR    CABOOSE. 


hot  umotive  Engineering 
PACKING    RING    MANDREL. 


Hanging  Upon  Brake  Efficiency,"  read 
by  Mr.  R.  A.  Parke,  before  the  November 
meeting  of  the  New  York  Railroad 
Club. 

This  paper  is  by  far  of  greater  interest  to 
air  brake  men  in  particular,  and  railroad 
men  in  general,  than  anything  brought 
out  in  the  air  brake  line  since  the  intro- 
duction of  the  high  speed  brake,  by  which 
the  length  of  stop  has  been  reduced  30 
per  cent,  over  that  of  the  best  brake. 

Mr.  Parke  proposes,  with  his  plan,  to 
still  further  shorten  the  distance  by  15 
per  cent.  His  method  is  simple  in  appli- 
cation, and  consists  in  using  a  longer 
brake  shoe  hanger,  to  which  is  given  a 
certain  calculated  angle  to  the  tangent 
line  where  the  brake  shoe  touches  the 
tread  of  the  wheel.  Mr.  Parke  has,  by 
logical  reasoning,  assigned  a  special  an- 
gle to  the  shoe  hanger  and  a  special  posi 
tion  to  the  brake  shoe,  instead  of  the  an- 
gles and  position  heretofore  given  by  the 
rule  of  thumb.  That  this  method  will  do 
that  which  is  claimed  for  it  is  proved  by 
actual  demonstration.  Cars  equipped 
with  brakes  in  accordance  with  these  pre- 
cautions, have  actually  been  stopped  in  15 
per  cent,  shorter  distance  than  when  the 
ordinary  locations  were  given  the  brake 
shoe  and  hanger. 

The  paper  is  quite  lengthy  and  treats 
the  subject  in  minute  detail,  and  we  are 
therefore  unable  to  present  it  here  at  this 
time.  Next  month,  however,  we  will  pub- 
lish such  portions  as  will  make  its  pur- 
pose clear  to  our  readers. 


the  process.  Then,  because  they  can  find 
no  sale  for  their  invention,  they  feel  that 
wrong  and  injustice  has  been  done  them. 
They  find  sympathizers,  however,  who 
declare  the  device  is  cheaper  and  super- 
ior to  all  others,  but  sympathy  and  opin- 
ion alone  will  not  pay  patent  office  and  at- 
torney's fees. 


The  air  brake  recorder  card  bids  fair 
to  become  an  important  adjunct  in  per- 
fecting air  brake  operation.  In  many  in- 
stances poor  stops  are  made,  not  because 
of  lack  of  knowledge,  but.  instead,  is  the 
failure  of  the  engineer  to  apply  the  know- 
ledge and  skill  which  he  really  possesses. 
The  indicator  card  tells  in  the  engineer's 
own  hand  writing  just  what  he  is  doing, 
and  may  be  used  as  a  means  of  strength- 
ening him  in  parts  wherein  he  is  weak. 


There  are  two  essential  things  to  be  ob- 
served in  handling  air-braked  trains  that 
are  contrary  to  practices  that  were  com- 
mon and  proper  before  the  introduction 
of  air  brakes.  These  are  as  follows: 
Never  reverse  the  engine  when  air  brakes 
are  applied,  for  flat  driving  wheel  tires 
will  surely  result  if  the  engine  brakes  are 
any  good.  When  the  train  breaks  in  two 
between  air  braked  cars,  shut  off  steam 
instantly,  and  don't  attempt  to  pull  for- 
ward section  clear  of  rear  section,  for 
such  attempt  will  meet  with  failure  almost 
invariably,  and  a  collision  of  the  two  sec- 
tions will  result. 
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CORRESPONDENCE. 

An  Automatic  Retaining  Valve. 

Editors: 

Owing  to  the  leakage  between  the  triple 
valve  and  brake  cylinder,  particularly  in 
the  packing  or  piston  leather  after  it  had 
become  dry  or  worn  in  the  cylinder,  it 
became  necessary  for  us  to  improve  our 
automatic  retaining  valve  (  a  cut  of  which 
appeared  in  April  issue  of  "Locomotive 
Engineering")  so  that  it  would  take  up 
this  leakage  and  retain  the  desired  press- 
ure substantially  in  the  cylinder.  This 
valve  can  be  operated  either  with  the 
triple  or  independent  of  it.  It  can  be 
applied  or  released  by  the  engineer's  brake 
valve  with  as  low  as  twenty  pounds  main 
reservoir  pressure.  It  is  operated  as  fol- 
lows: 

With  the  brake  valve  in  running  posi- 
tion, air  accumulating  in  train  pipe  E 
feeds  through  small  valve  G4  and  the  open- 
ings G\  into  chamber  G2,  which  is  the 
train  line  side  of  piston  H.  At  the  same 
time  it  feeds  through  triple  A  to  auxiliary 
reservoir  B  and  connection  F  to  chamber 
X,  or  auxiliary  reservoir  side  of  piston  H, 
thus  equalizing  pressure  on  the  two  sides 
of  the  piston.  Any  excess  would  be  equal- 
ized by  leakage  port  /  in  piston. 

Upon  a  reduction  of  air  in  train  pipe, 
the  pressure  is  decreased  in  chamber  G2 
by  way  of  valve  N,  as  seen  in  Fig.  2,  caus- 
ing the  excess  in  chamber  X  to  force  pis- 
ton H  forward  until  it  engages  stop  /  on 
cap,  as  seen  in  Fig.  1. 

The  stem  of  piston  H  carries  the  slide 
valve  L  to  the  position  shown,  lapping 
port  R  from  the  atmosphere.  To  release 
the  triple  valve,  leaving  the  retaining 
valve  applied,  the  brake  valve  is  placed  in 
running  position  and  causes  a  slow  re- 
lease of  the  triples.  The  tension  of  the 
spring  on  valve  G$  being  great  enough  to 
resist  a  feed  release.  The  triples  now  ex- 
haust the  cylinder  from  D,  pressure  pass- 
ing through  chamber  5',  port  R,  valve  Rl, 
and  port  R2  to  the  atmosphere,  the  spring 
on  valve  Ri  closing  the  valve  Ri  when 
the  pressure  is  reached  which  it  is  desired 
to  retain. 

T  is  a  diaphragm,  located  in  chamber  S, 
so  that  if  leakage  should  now  occur  in  the 
cylinder  and  reduce  the  pressure  there,  it 
would  also  reduce  it  in  chamber  5  below 
diaphragm  T,  the  spring  of  which  is  set 
at  a  tension  slightly  below  that  on  the  re- 
taining valve  Ri,  and  would  now  cause  the 
diaphragm  to  move  downward  covering 
the  stem  valve  U,  opening  communication 
with  auxiliary  reservoir  pressure  by  way 
of  port  0,  by  port  Q  and  port  R  to  the 
cylinder.  Once  the  pressure  is  fed  up  in 
cylinder  and  chamber  S,  it  forces  the 
diaphragm  upward,  closing  the  valve,  re- 
peating its  action  each  time  leakage  oc- 
curs, taking  it  up  pound  for  pound,  thus 
retaining  the  pressure  substantially  in  the 
cylinder. 

The  full  release  forces  open  the  valve 
G3,  and   creates   an   excess   pressure   on 


chamber  G2,  or  train  line  side  of  piston 
H.  and  forces  the  piston  back  to  the  wall 
of  chamber  X,  and  the  slide  valve  L  to 
open  communication  between  ports  P 
and  R  by  port  Y  in  slide  valve,  which  al- 
lows all  brake  cylinder  pressure  to  ex- 
haust to  the  atmosphere.  At  the  same 
time  the  slide  valve  laps  port  0  and  cuts 
off  auxiliary  reservoir  pressure  from  both 
retaining  valve  and  cylinder.  We  claim 
this  device  saves  air  by  making  repeated 
apphcaticns  of  the  brakes  on  grades  un- 
necessary, enabling  enginemen  to  keep 
their  auxiliaries  fed  up  for  emergency 
and  to  relieve  the  trainmen  of  an  un- 
pleasant duty. 

Starrett  &  Welsh. 
Wilmerding,  Pa. 


in  the  reservoirs  to  make  a  second,  and 
even  a  third,  full  service  application,  and 
still  have  sufficient  air  pressure  to  make 
an  emergency  stop  equal  to  the  ordinary 
quick  action  brake."  Now,  right  here  is 
one  feature  of  the  High  Speed  Brake  that 
would  knock  out  all  the  schemes  so  far 
devised  for  recharging  auxiliaries  while 
brakes  are  applied. 

It  might  be  a  good  idea  to  pipe  exhaust 
port  of  one  of  the  cylinder  reducing  valves 
and  run  it  into  cab  and  attach  a  whistle, 
so  that  whenever  engineer  made  too  heavy 
a  reduction  of  service  application,  he 
would  receive  a  warning.  The  air  gage 
should  be  placed  convenient  to  the  en- 
gineer. He  could  and  should  then  culti- 
vate the  habit  of  braking  by  the  gage. 


Fig.  J 

AN    AUTOMATIC   RETAINING    VALVE. 
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The  High-Speed  Brake  for  General  Use. 

Editors: 

July  number  has  an  interesting  article 
with  illustrations  of  the  Westinghouse 
High  Speed  Brake.  Now,  I  would  like 
to  ask  the  air  brake  experts  if  they  can 
give  any  good  reasons  why  the  high 
speed  brake  should  not  be  adopted  for  all 
trains,  both  freight  and  passenger,  as  it 
is  only  necessary  to  add  the  cylinder  pres- 
sure reducing  valves  to  the  quick  action 
brake  to  convert  it  into  a  high  speed  brake 
The  expense  and  time  required  would  not 
cut  much  of  a  figure. 

The  article  referred  to  above  says:  "On 
account  of  the  high  pressure  normally 
carried  in  the  auxiliary  reservoirs  (110 
pounds),  a  full  service  application  of  the 
brakes  (charging  the  brake  cylinders  with 
air  to  60  pounds)  may  be  made,  and  still 
leave  the  pressure  in  the  auxiliary  reser- 
voirs at  nearly  100  pounds.  If,  after  re- 
leasing the  brakes,  a  second  application  of 
the  brakes  should  be  called  for  before 
there  had  been  time  to  recharge  the  re- 
servoirs, there  is  abundant  air  yet  stored 


If  the  high  speed  brake  is  a  good  thing 
for  the  Empire  State  Express,  it  would, 
for  the  same  reason,  be  good  for  all  other 
trains.  There  are  many  local  trains  that 
run  as  fast  as  the  "flyers."  Of  course  they 
don't  show  up  on  time  card  as  being  as 
fast  for  the  reason  that  the  stops  are  more 
frequent.  If  you  should  have  a  call  for 
the  emergency  you  might  want  to  stop 
just  as  bad  as  though  you  were  pulling  the 
"flyer."  Many  a  wreck  has  happened 
that  could  have  been  avoided  had  the  en- 
gineer been  able  to  stop  a  few  car  lengths 
sooner. 

Orange  Pound, 
Engineer  S.  F.  &  W.  Ry. 

Bartow,  Fla. 


Warning  Appliances  for  Air  Brakes. 

Editors: 

The  recent  accident  on  one  of  the  big 
roads  in  this  section  in  which  the  engin- 
eer lost  his  life,  and  in  which  investiga- 
tion proves  there  was  little  or  no  air  in 
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the  train  pipe  and  auxiliaries  with  which 
to  make  the  stop,  lias  again  brought  up 
the  need  of  warning  appliances  to  call  the 
engineer's  attention  to  the  fact  that  his 
pressure  has  fallen  below  the  safety  limit. 
No  doubt  some  of  the  readers  of  "Loco- 
motive Engineering,"  and  others  as  well, 
are  now  designing  some  appliance  of  this 
kind. 

Now,  while  I  am  generally  opposed  to 
these  so-called  warning  appliances,  and, 
if  I  had  my  way,  would  remove  from  the 
air  brake  system  all  alien  attachments, 
such  as  water-raising  systems  on  sleeping 
cars,  etc.,  yet  I  will  make  an  exception  in 
this  case,  and  hasten  to  offer  an  effective 
warning  device,  not  only  for  detecting 
falling  pressures,  but  one  which  will  de- 
tect almost  anything  that  may  befall  the 
air  brake,  and  thereby  tend  to  lessen  or 
destroy  the  efficiency  of  that  greatest 
safety  device  ever  invented. 

My  scheme  is  simple,  and  is  not  pal 
ented.  I  may  be  ridiculed  for  advocating 
that  which  may  seem  so  simple  a  thing  to 
persons  in  some  departments  of  railroad 
work,  and  yet  I  am  convinced  that  many 
engineers  and  air  brake  men  throughout 
the  country  will  agree  with  me  that  if  my 
scheme  were  adopted,  much  money 
would  be  saved  to  railroad  companies, 
and  the  safe  operation  of  trains  would  be 
greatly  enhanced.  The  device  I  would 
use  is  an  old  one.  The  use  I  would  make 
of  the  device,  however,  is  a  new  one.  The 
device  in  the  ordinary  duplex  air  gage, 
which,  in  many  instances,  has  "hanging 
room  only"  in  the  locomotive  cab.  The 
use  I  would  make  of  the  gage  is  to  place 
it  where  it  can  be  consulted  by  the  engin- 
eer both  at  night  and  in  the  day  time. 
That  is  my  scheme,  complete.  I  do  not 
claim  invention,  nor  even  priority  of  con- 
ception, for  the  scheme  is  an  old  one,  and 
is  one  which  has  been  much  undervalued 
by  locomotive  builders  and  shop  men. 

Bob  Michaels'  "Kicker"  in  November 
number  tells  a  true  story  when  he  says 
that  the  air  gage  is  usually  put  up  where 
nobody  but  the  apprentice  boy  who  lo- 
cated it  could  find  it  without  the  aid  of  a 
torch. 

How  many  air  gages  are  placed  on  the 
fireman's  side?  How  many  others  are 
located  four  or  five  feet  away  from  the 
engineer?  How  many  more  are  rolled 
around  from  20  to  90  degrees,  making  the 
figures  90  and  70  stand  anywhere  but  on 
top  where  they  ought  to  stand?  And 
still  further,  how  many  gages  have  such 
dirty  faces  that  you  can't  tell  a  3  pound 
reduction  from  a  10?  Surely  it  would 
pay  to  give  the  gage  a  better  location, 
and  to  keep  it  in  good  condition. 

A  true  safety  warning  device  is  not  a 
whistle  which  will  call  the  engineer's  at- 
tention when  the  pressure  falls  below  the 
safety  limit,  but,  instead,  is  something 
that  will  keep  him  in  touch  with  his 
work.  Something  which  he  may  coun- 
sel, and  from  which  he  may  seek  ad- 
vice.    The    air    gage    is    this  counsellor 


and  advisor,  if  it  1    permitted  i"  perform 

its  function,  but  if  it  is  packed  "II  111  ome 
isolated  position,  so  as  to  be  unavailable, 
it  ceases  to  be  an  advisor.  Bring  it  down 
where  it  can  be  seen,  even  though  an  ad- 
ditional cab  light  be  required  to  see  it  at 
night,  and  you  will  have  a  warning  device 
better  than  a  whistle  or  anything  of  that 
sort.  This  is  my  safety  device  with 
which  I  propose  to  save  money  to  rail- 
mail  companies,  and  increase  the  effi- 
ciency of  air  brakes.  What  do  you  think 
of  it? 

Amos  J  1  iin 

Boston.  Mass, 


Oiling  Device  for  Pull-Up  Cylinder. 

Editors  : 

I  submit  the  accompanying  sketch  of  a 
convenient  method  of  getting  a  little  oil 
on  the  pressure  side  of  the  pull-up  driver 
brake  cylinders.     A  heavy  oil  should  be 
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used,  but  made  quite  warm  before  using, 
so  as  to  run  freely.  Thin  oil  should  not 
be  used,  as  it  will  work  out  through  the 
triple.  Not  over  3  ounces  should  be  put 
in  each  cylinder  at  a  time. 

Ralph  E.  State, 

Big  Four  Railway. 
Belief  on  taine,  0. 

$         %         % 

Necessity  for  Considering  Atmospheric 

Pressure  in  Compressed  Air 

Computations. 

Editors: 

While  Mr.  Kelly,  of  the  New  England 
R.  R.,  is  figuring  on  the  number  of  cubic 
inches  of  air  that  goes  from  the  auxiliary 
into  the  brake  cylinder,  and  the  resultant 
pressures  on  equalization,  here  is  an  ex- 
ample that  will  help  to  show  why  we  start 
at  the  vacuum  line  to  calculate  the  pres- 


sures;   that    is,    70    pounds   on    the    gage 
inn  1  i  added  to  it  to  get  the 

full  amount. 

In  case  the  piston  in  an  8-inch  brake 
cylinder  is  blocked  out  at  the  point  of 
-  mi  h  travel  so  it  can  move  neither  way 
when  the  brake  is  set  and  released,  will  it 
take  more  or  less  air  from  the  auxiliary 
than  if  it  is  free  to  move  out  eight  inches 
and  return  to  end  of  cylinder  when  re- 
leased, using  a  full  service  application  in 
each  case?  As  the  leakage  groove  will 
be  covered  in  one  case  and  open  in  the 
other,  we  will  consider  there  is  no  leak- 
age groove  in  the  cylinder  to  use  any  of 
the  air  before  the  piston  covers  it. 

Of  course  it  will  be  readily  seen  that 
when  the  piston  is  blocked  out,  the 
cylinder  is  full  of  air  at  atmospheric  pres- 
sure. When  the  piston  moves  out  the 
eight  inches  it  leaves  a  space  that,  as  far 
as  the  auxiliary  is  concerned,  is  a  perfect 
vacuum,  and  the  cylinder,  with  moving 
piston,  will  take  402  cubic  inches  of  air 
at  15  pounds  pressure,  that  the  cylinder 
with  blocked  out  piston  does  not  need. 
Clinton  B.  Conger. 

Grand  Rapids,  Mich. 

§         §         $ 
Regarding  a  Leaky  Graduating  Valve. 

Editors: 

In  your  comment  on  remarks  by  L. 
W.  Tighe,  under  the  heading  "An  Experi- 
ence with  a  Releasing  Driver  Brake,"  you 
say  that  a  leaky  graduating  valve,  unless 
aided  by  a  leaky  slide  valve,  or  its  seat, 
cannot  cause  the  triple  to  go  to  release 
position.  Will  you  please  say  what  would 
be  the  result  with  a  leaky  graduating 
valve,  if  a  reduction  was  made  in  the 
train  line  of,  say,  5  pounds,  and  the  slide 
valve  and  its  seat  were  perfectly  tight? 

Perhaps  I  do  not  understand  the  posi- 
tion taken  by  yourself,  but  it  looks  to  me 
as  if  with  a  5-pound  reduction  in  train 
line,  which  would  give  about  12  pounds 
in  the  brake  cylinder  and  still  leave  55 
pounds  in  the  auxiliaries,  that  there  would 
be  a  feed  through  the  leaky  graduating 
valve  to  the  brake  cylinder,  thus  reducing 
the  auxiliary  pressure  below  the  train 
line,  and  cause  the  piston  to  go  to  a  full 
release  position.  This  would  seem  to 
take  place  as  often  as  a  reduction  was 
made  in  train  line  which  would  not  be 
sufficient  to  equalize  auxiliary  and  brake 
cylinder  pressure. 

You  also  state  that  if  a  leaky  graduating 
valve  were  to  start  a  triple  towards  release 
position,  that  it  would  stop,  unless  aided 
by  a  leaky  slide  valve  or  its  seat,  as  soon 
as  the  port  in  the  face  of  the  slide  valve 
is  blanked.  As  it  is  the  excess  of  train 
pipe  pressure  which  forces  the  piston  to 
release  position,  I  cannot  see  why  it 
should  stop  when  the  slide  valve  has 
moved  the  distance  mentioned.  I  fail  to 
see  any  difference  in  the  effect  of  reduc- 
ing the  auxiliary  pressure  below  the  train- 
line  pressure  or  increasing  the  train-line 
pressure  above  auxiliary.     In  either  case 
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the  result  is  to  force  the  piston  to  r< 
position,  unless  when  auxiliary  pressure 
has  been  reduced  enough  to  start  the 
piston  back,  it  is  again  increased  to  make 
ince  with  train-pipe  pressure,  which 
I  think  would  be  a  very  improbable  con- 
dition. 

Alon/h  ('..   Kinyon, 
ineer  C.  M    &  St.  P.   Ry. 

Elgin,  III. 

[If  a  5  pound  reduction  were  ma. I 
triple  piston  ami  slide  valve  would  go  to 
service  position,  ami  auxiliary  pressure 
would  feed  through  tin-  graduating  port 
i..  tin-  brake  cylinder.  This  feed  would 
i  ..in mm  until  tin-  train  pipe  ami  auxiliary 
pressures  equalized;  then  the  piston 
would  scat  tin-  graduating  valve  in  the 
slide  valve,  and  shut  off  further  feed.  At 
llu-  point  train  pipe  and  auxiliary  pres 
sures  are  equalized  and  if  there  were  ab- 
solutely no  leakage  of  either  pressure, 
the  triple  piston  and  its  parts  would  re- 
main in  this  position  indefinitely.  How- 
ever, should  all  parts  be  positively  tight, 
exeept  the  graduating  valve,  there  would 
be  a  slight  feed  from  the  auxiliary  reser- 
voir to  the  brake  cylinder,  even  after  the 
graduating  valve  became  seated.  This 
leakage  feed  would  in  time  reduce  the 
auxiliary  pressure  sufficiently  below  that 
in  the  train  line,  to  cause  the  triple  to 
move  toward  release  position,  and,  as 
soon  as  the  port  in  the  slide  valve  broke 
connection  with  the  cylinder  port,  the 
auxiliary  pressure  would  cease  to  re- 
duce. To  get  to  position  where  brake 
cylinder  pressure  could  escape  to  the  at- 
mosphere (which  is  about  3-32  inch  fur- 
ther on)  the  piston  would  actually  have  to 
compress  the  air  in  the  auxiliary.  How- 
ever, should  the  slide  valve  leak,  the  parts 
would  gradually  work  from  lap  to  full,  re- 
lease position. 

In  this  discussion  we  have  assumed 
that  there  was  no  friction  of  the  parts,  ami 
that  movement  is  controlled  entirely  by 
slightly  differential  pressures.  'Of  course 
there  is  always  a  little  friction, even  in  well 
lubricated  triples,  but  not  sufficient  to 
change  the  above  results. 

Should  the  working  surfaces  be  dirty, 
and  gummy,  the  friction  might  be  so 
great  as  to  require  a  5-pound  reduction 
to  pull  the  parts  loose.  Then,  instead  of 
Stopping  in  service  position,  they  would 
go  1..  emergency.  Should  they  stop  in 
service  position,  they  might  stick  there 
until  the  auxiliary  had  reduced  four  or 
five  pounds  below  train  line,  and  when 
they  broke  loose,  would  go  to  full  release 
j„  isition. — Ed.] 

@     i     i 

Port  Morris  Instruction  Room. 

I-ili'ors: 

Through  the  progressiveness  of  Divi- 
sion Master  Mechanic  Lewis,  and  Gen- 
eral Air  Brake  Inspector  McKenna,  we 
have  been  given  a  neat  air  brake  instruc- 
tion plant  at  this  point.     I  send  you  pho- 


tographs  for  publication,  We  have  no 
,  1  ing  and  1  epair  plant  yet.  hut  probably 
will  have  one  soon. 

Tins  r.i.  .111  1-  used  for  instruction  pur- 
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Ii..  I..  &  W.  RY.  AIR-BRAKE  ROOM,   PORT 
MORRIS,   X.  J. 

poses  only.  Tt  is  fitted  with  an  8-inch 
pump,  mam  reservoir,  D-5  brake  valve, 
driver  brake,  a  plain  sectional  triple  oper- 
ated by  another  plain  triple,  sectional 
quick  action  triple  and  brake  valve,  and 
three  freight  brakes,  complete,  with  pip- 
ing, etc.  All  the  pressures  are  connected 
up  to  duplex  gages.  There  is  also  the 
signal  apparatus,  working  and  in  section, 
so  that  it  can  be  easily  understood.  The 
plant,  while  small,  is  doing  good  work, 
and  we  think  it  is  a  good  investment. 


J.  A.  Alpaugh, 
A.   B.   Instructor. 


Port  Morris,  N.  J. 


II..  L.  .V  \V.   RY.  AIR-BRAKE  ROOM,   PORT 
MORRIS,   X.  -I. 


More  About  Compressed  Air. 

Editors: 

In  September  number,  question  105,  a 
writer  asks  will  an  auxiliary  charged  with 
50  lbs.  pressure  put  as  much  pressure  in 
the  brake  cylinder  by  making  a  10-pound 
reduction  in  the  train-pipe  as  an  auxiliary 
charged  with  70  pounds  pressure  will. 
A  says  it  will,  and  B  says  it  will  not.  The 
answer  says  A  is  right.     According  to  my 


..pinion  I!  is  nearer  right  than  A.  lor  the 
1.. I].. wing  reasons  in  figures: 

Formula  :  /,  =  "  -  where  p  —  the  origi. 

nal  pressure,  />,  =  final  pressure,  7'  =•  vol- 
ume corresponding  to  the  pressure/,  and 
t/j  =  volume  corresponding  to  the  press- 
ure />,. 

Taking  a  10  x  24-inch  auxiliary  rcscr- 
voir  and  an  8-inch  brake  cylinder  with  7- 
inch  piston  travel  in  both  cases,  10  X  10  = 
100   x  .7854  =  78-54  X   24  =   1884.96 

cubic  inches  contents.  The  brake-cylin- 
der. 8-inch  diameter  and  7-inch  travel, 
would  contain  8  x  8  =  64  X  .7854  = 
,11  2656  X/=  3518592  cubic  inches,  omit- 
ting the  contents  of  the  triple  valve  and 
small  pipe  used  for  connecting.  In  the 
first  case.  [884.96  X  5°  =  94248.  -^  2236.82 
=  42.135  pounds  pressure  in  the  brake 
cylinder.  In  the  second  case,  1884.96  X 
70  =  131947.2  -4-  2236.82  =  59.00  pounds 
pressure  in  cylinder.  Therefore,  the  drop 
in  pressure  from  50  to  42.135  would  be 
7.865  pounds,  while  the  drop  in  pressure 
from  70  to  59  would  be  n  pounds,  which 
would  make  B  nearer  right  than  A.  by 
the  difference  which  would  be  3.135 
pounds. 

J.   A.   Breth, 
Fireman,  P.  R.  R. 
Grant,  Pa. 

[Our  correspondent  has  fallen  into  the 
same  error  as  Mr.  Kelly  in  October  num- 
ber, viz.,  in  using  gage  pressures  instead 
of  absolute  pressures.  Secondly,  the 
method  employed  (were  absolute  pres- 
sures considered  instead  of  gage  pres- 
sures) would  give  the  ultimate  pressures 
in  the  brake  cylinders  after  auxiliary  and 
brake  cylinder  had  equalized,  but  would 
be  useless  to  prove  what  the  writer  sets 
out   to   prove. 

That  A  is  right  will  be  apparent  with 
a  little  reasoning.  If  we  take  a  vessel 
whose  cubical  capacity  is  one  foot,  and 
pump  into  it  until  we  have  one  pound 
pressure  (gage  pressure),  a  certain  meas- 
ure of  air  will  have  passed  into  the  vessel. 
If  we  wish  to  ranse  the  pressure  to  two 
pounds,  another  measure  must  be  pumped 
in.  If  to  three  pounds,  another  measure, 
etc.  In  other  words,  the  same  measure 
of  free  air  is  required  to  raise  the  pressure 
one  pound,  no  matter  whether  that  pound 
be  taken  down  near  zero  or  up  higher. 
This  measure  is  constant.  Conversely, 
if  we  wish  to  reduce  the  pressure  in  the 
vessel  one  pound,  one  measure  of  free 
air  must  be  drawn  out.  Likewise  we  can 
change  our  scale  to  ten  pounds,  and  the 
measure  is  still  constant.  Hence  the  re- 
sult. The  experiment  is  interesting  and 
should   be  tried. — Ed.] 


A  correspondent  asks:  "What  has  be- 
come of  Jake  Baker  and  Danny  Dugan, 
and  is  not  the  former  nearly  in  condition 
to  take  his  next  degree?"  Those  parties 
are  herebv  notified. 
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QUESTIONS   AND  ANSWERS 

On  Air  Brake  Subjects. 

(141I  j.  O'N.,  Jersey  City,  N.  J.,  writes: 
Have  been  interested  in  your  "Doctor 

Standard"   story   of   the    air-brake   trials. 

[s  there  any  published  record  giving  full 

results  of  those  tests,  that  can  be  obtained 
now?     A. — Write  J.  W.  Cloud,  Secretary 
M.  C.  B.  Association,  974  Rookery  Build 
ing,  Chicago,  111.,  who  will  give  the  de- 
sired information, 

(142)  W.W.  M., Bloomington,  III.,  asks: 
1.  How  much  larger  should  the  pack- 
ing ring  in  an  8-inch  or  9^-inch  air 
pump  be  turned  than  the  bore  of  the  cyl- 
inder? A.— I.  See  article,  with  illustra- 
tion, on  this  subject  elsewhere  in  this  de- 
partment. 2.  Should  there  be  any  differ- 
ence between  the  packing  for  the  steam 
cylinder  and  air  cylinder,  relative  to  the 
expansion  of  the  rings?     A. — 2.  No. 

(143)  C.  B.  B.,  Jersey  City,  N.  J.,  asks: 
How  much  clearance  is  there  at  end  of 

stroke  in  the  6-inch,  8-inch,  9^2-inch 
pumps?  A. — All  these  pumps  are  de- 
signed to  have  no  clearance.  When  steam 
is  first  turned  on,  the  piston  will  strike 
the  heads;  but  as  air  pressure  is  accumu- 
lated, the  pump  takes  on  a  very  little  clear- 
ance, as  is  shown  by  its  smooth  working. 
One  of  the  important  considerations  in 
designing  air  pumps  and  air  compressors 
is,  to  have  the  least  possible  clearance. 

(144)  R.  M.,  Jersey  city  Heights,  N.  J., 
asks: 

Why  does  badly  worn  valve  motion 
cause  a  slow  up-stroke?  A. — If  the  valve 
motion  is  badly  worn,  it  is  safe  to  assume 
that  the  main  piston  rings  and  other  parts 
are  also  badly  worn,  and  would  cause  a 
great  waste  of  steam.  The  up  stroke  (and 
especially  when  the  steam  and  air  pres- 
sures more  nearly  approach  each  other) 
would  naturally  be  slower  on  account  of 
the  weight  of  the  piston  hindering,  where 
•n  the  downward  stroke  it  would  assist. 

(145)  C.  W.  K.,  Toledo,  O.,  writes: 

I  observe  a  port  in  the  D-8  brake  valve 
which  connects  the  main  reservoir  pres- 
sure with  the  equalizing  reservoir  when 
the  valve  handle  is  in  the  emergency  posi- 
tion. What  is  this  port  for?  A. — In  this 
valve  there  is  a  point  about  midway  be- 
tween service  and  extreme  emergency 
position  where,  unintentionally,  feed  port 
;'  in  the  rotary  valve  coincides  with 
equalizing  port  g  in  the  rotary  seat,  and 
connection  is  thereby  made  between  the 
main  reservoir  and  chamber  D.  This  does 
no  harm,  and  would  not  be  noticed  except 
when  handle  is  stopped  on  this  particular 
point. 

(146)  J.  O'N.,  Jersey  City.  N.  J., 
writes: 

It  is  said  the  preliminary  exhaust  ports 
are  of  a  size  that  prevents  emergency  ac- 
tion on  a  one  car  train.  What  prevents  it 
en  the  engine  and  tender  alone?  Are  the 
graduating  springs  stronger  in  a  plain 
triple  than  in  a  quick  action?  If  not.  I 
Jo  not  understand  why  a  reduction  which 


is  just  slow  enough  to  prevent  quick  ac- 
tion on  a  one  car  train  would  not  be  quii  k 
enough  to  cau  c  emergency  on  engine 
alone.  A. — The  port  connecting  the  aux- 
iliary reservoir  and  brake  cylinder  is 
larger  in  the  plain  triple  than  that  in  the 
quick  action  triple,  and,  conseqn 
permits  a  more  rapid  reduction  in  the 
auxiliary  reservoir. 

(147)  J.    J.    McD.;    Syracu  <■,    \\    v., 
u  rites: 

I  am  working  on  an  improved  I 
valve  for  air-brake  use.  The  principle 
employed  is  new.  I  have  been  informed 
that,  to  be  acceptable  to  railroads,  the 
valve  must  stand  the  test  adopted  by  the 
Master  Car  Builders'  Association  in  1894 
for  air-brake  triples.  As  I  do  not  know 
how  to  find  what  these  requirements  are, 

1  write  you  for  the  information.  A. — 
Your  precaution  is  certainly  a  sensible 
one,  and  worthy  of  adoption  by  other 
patentees.  The  M.  C.  B.  code  for  test- 
ing triple  valves  is  too  lengthy  to  present 
here.  Procure  a  copy  of  the  "Air-Brake 
Men's  1897  Proceedings."  The  code 
covers  six  pages,  beginning  on  page  161. 

(148)  R.  Q.,  Marshalltown,  Iowa,  asks: 
I.  How  much  larger  should  pump- 
packing  rings  be  made  than  the  cylinders? 
A. — 1.  See  article  and  illustration  bearing 
on  this  subject  elsewhere  in  this  depart- 
ment. 2.  I  claim  that  putting  water  in 
driver-brake  cylinder  is  a  bad  prac- 
tice and  dries  up  the  leather  quicker 
than  if  nothing  was  put  in.  Am  I 
right  A.— 2.  You  are.  Read  "The 
Kicker,"  by  Bob  Michaels,  in  November 
number.  3.  What  does  "B.  W.  S.."  in 
question  126  of  November  number,  mean 
by  two  trains  being  equipped  with  5  and 

2  atmospheres,  respectively?  A. — 3. 
Trains  whose  brakes  are  operated  with 
absolute  pressures  of  73.5  pounds  and 
29.4  pounds,  respectively,  or  gage  pres- 
sures of  58.8  pounds  and  14.7  pounds,  re- 
spectively. 

(149)  B.  W.,  Port  Jervis,  N.  J.,  writes: 
Recently   saw   it   stated   in    one   of   the 

railroad  magazines  that  the  smallness  of 
hole  through  the  little  exhaust  elbow 
(angle  fitting,  I  believe  it  is  called)  was  to 
act  as  a  check  on  flow  of  air  from  train 
pipe.  Is  it  not  more  properly  the  duty  of 
the  small  teat  on  equalizing  piston  stem? 
A. — It  was  originally  intended  that  the 
teat  should  be  the  restriction  to  the  flow 
of  air  from  the  train  pipe  to  the  atmos- 
phere in  a  service  application,  but  there 
have  been  some  few  cases  where  the  hole 
in  the  angle  fitting  was  smaller  than  the 
passageway  around  the  teat,  and,  conse- 
quently, in  those  cases,  the  restriction  was 
in  the  fitting  instead  of  at  the  teat.  How- 
ever, the  function  of  the  fitting  is  to  con- 
duct the  train-pipe  exhaust  in  a  conven- 
ient direction,  and  not  to  furnish  the  re- 
striction. 

(150)  B.   \V  .   Port  Jervis.  N.  J.,  writes: 
I  am  using  a  D-8  brake  valve.     Can  the 

handle  be  carried  in  running  position  if 


the  train  pipe  is  leaky?  If  so,  how?  A 
friend  tells  me  it  can  be  done  by  moving 
tandle  backward  and  forward,  but  I 
don't  "catch  on"  exactly.  A. — First  see- 
that  the  excess-pressure  valve  is  clean 
and  that  the  spring  has  no  greater  ten- 
sion than  20  pounds.  When  releasing 
brakes,  move  handle  to  full  release  posi- 
tion for  two  or  three  seconds,  and  then 
bring  it  to  running  position.  In  this  way 
the  excess  pressure  is  always  maintained. 
If  the  handle  is  left  in  full  release  too  long, 
the  excess  will  be  lost,  and  when  handle 
irned  to  running  position,  there  is 
no  passage  from  main  reservoir  to  train 
until  the  excess  is  regained.  Dur- 
ing this  time,  brakes  will  creep  on  if  the 
train  pipe  leaks.  If  the  excess  is  once 
lost,  it  may  be  regained  by  placing  handle 
in  running  position.  When  brakes  creep 
on.  throw  it  to  full  release  for  an  instant. 
ili-  11  bring  back  to  running  position 
peat  this  process  until  excess  has  be' 
11  .1 

(151  1  J.  A.  S..  Jersey  City.  N.  J.,  write- 
in  reading  over  your  answer  to  Mr 
Willets,  your  statement  in  regard  to  the 
opening  of  graduating  port  being  less  on 
long  trains  than  short  attracted  my  atten- 
tion. I  would  like  to  ask  how  many  cars 
we  would  couple  together  before  we 
would  cease  to  get  the  full  port  opening? 
Triples  to  be  in  good  condition,  and  func- 
tion of  moving  parts  to  be  considered  as 
average.  A. — 1.  About  15  or  20  would  be  a 
fair  estimate.  2.  About  how  much  of  the 
graduating  port  would  be  open  on  the 
50th  car  of  such  a  length  oi  train?  A. — 
2  About  one-half,  or,  perhaps,  instead  of 
opening  that  amount  and  remaining  open 
until  the  pressure  in  auxiliary  equalized 
with  train  pipe,  the  port  might  be  opened 
wider,  then  closed  partially,  or  wholly, 
for  an  instant,  then  opened  and  closed 
again.  This  process  might  be  repeated 
several  times  during  one  reduction,  ac- 
cording to  how  sensitive  the  triple  might 
be.  3.  If  train  pipe  could  be  kept  up  to 
70  pounds  and  all  triples  cut  in  at  once. 
would  not  all  auxiliaries  charge  in  same 
time?  A. — 3.  Yes:  if  a  uniform  pressure 
were  presented  simultaneously  and  con- 
tinuously to  all  triples. 

I  152)  C.  B.  B..  Jersey  City,  writes: 
I  have  a  driver  brake  that  will  release 
at  once  if  a  reduction  of  less  than  8  to  10 
pounds  is  made  in  emergency,  on  light 
engine,  but  is  all  right  if  only  ten  pounds 
is  drawn  and  valve  lapped.  Have  seen 
your  statement  that  it  may  be  air  in  mid- 
dle chamber  going  into  train  pipe.  Valve 
is  of  the  D-5  or  E-6  pattern,  with  groove 
to  allow  of  escape  of  middlechamberpres- 
sure.  so  cannot  see.  in  this  case,  nor 
those  mentioned,  how  it  could  occur. 
Brake  whistles  off.  Pistons  travel  three 
inches.  A. — The  groove  which  empties 
chamber  D  in  an  emergency  operation 
only  performs  its  function  when  handle  is 
put  in  extreme  emergency  position  and 
left   there.     If   you    make   an    emergency 
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1 1  pounds  j  i  iu  di  > 
not  leave  handle  in  full  emergency  posi- 
tion, and  probably  never  reach  there 
while  making  the  reduction.  I 
quently  the  entire  chamber  D  pressure, 
with  the  exception  of  the  8  or  10  pounds 
goes  by  the  equalizing  pi  ton  into  the 
train  pipe  the  same  as  though  the  groove 
were  not  there.  This  is  proved  by  the 
fact  that  the  trouble  does  not  occur  if  you 
make  a  heavier  reduction. 

(153)  E.  L.  C,  11  Royal  Terrace,  East 
Kingstown.  County  Dublin.  Ireland. 
writes: 

I  have  been  reading  air-brake  columns 
recently  with  much  interest,  and  would 
3 ike  information  on  one  or  two  points: 
I.  1  see  on  page  576,  July  number,  ques 
11011  No.  0,  that  air  comes  from  auxiliary 
only  in  service  application,  and  from  auxil- 
iary and  train  line  in  emergency  applica- 
tion. I  don't  understand  why  this  differ- 
ence is.  Kindly  explain.  A. — 1.  When  a 
service  application  is  made,  the  piston 
and  slide  valve  travels  but  half  stroke, 
n  iking  a  single  connection  between  the 
auxiliary  reservoir  and  brake  cylinder. 
When  an  emergency  application  is  made, 
however,  the  piston  and  slide  valve  is 
caused  to  make  the  extreme  traverse 
which  makes  a  double  connection  to  the 
brake  cylinder — one  from  the  train  pipe, 
and  the  other  from  the  auxiliary  reser- 
voir. 2.  When  releasing  brakes,  does  the 
triple  piston  first  move  to  release  posi- 
tion when  train  line  air  strikes  it.  or  does 
train  line  air  first  charge  auxiliary,  and 
then  shove  piston  to  release?  A. — 2.  The 
triple  first  goes  to  release  position.  3. 
Does  the  feed  groove  run  the  full  length 
of  th~  triple  piston  casing?  A. — 3.  No, 
only  a  short  portion  of  it. 

1  1541  B.  \V..  Port  Jervis,  N.  J.,  writes 
Why  is  freight  car  train  pipe  1J-4  inches 
while  passenger  is  1  inch?  I  understand 
it  is  so  the  volume  of  both  would  be  equal 
tor  purpose  of  preventing  emergency  ac- 
tion on  a  one-car  freight  train.  A  friend, 
however,  says  this  is  wrong.  #He  says 
the  preliminary  exhaust  can  only  reduce 
top  of  equalizing  piston  20  pounds  in  5 
seconds,  so  bottom  cannot  reduce  any 
quicker,  no  matter  if  train  pipe  is  only 
10  feet  long  and  1  inch  in  diameter.  I 
think  he  is  wrong,  but  the  way  he  puts 
his  argument  puzzles  me  to  answer.  He 
cannot  explain  why  the  pipe  is  1%  inches 
diameter.  A. — The  prime  reason  for 
making  the  freight  car  train  pipe  i'j 
inches  in  diameter  is  that  the  rear  brakes 
on  a  long  train  may  apply  quicker  in  an 
emergency  application.  There  is  less 
friction  to  the  air  in  a  r}4-inch  pipe  than 
a  i-inch  pipe.  The  i-inch  pipe  is  amply 
sufficient  for  passenger  trains,  as  they  are 
never  as  long  as  fifty-car  freight  trains. 
The  additional  pressure  a  I'^-inch  pipe 
jjves  to  the  cylinder  in  an  emergency 
application  over  that  of  a  i-inch  pipe  is 
quite  a  consideration,  but  is  secondary  to 
that  given   above.     The  brake  valve   has 


been  made  to  accommodate  the  pipe,  anil 
not  the  pipe  to  accommodate  the  brake 
valve. 

(155")  L.  O.  A.,  Indianapolis,  Ind., 
writes: 

With  a  F  0  valve,  assumed  to  be  in 
perfect  order,  engineer  reports  driver  and 
tank  triple  whistling  off,  soon  as  handle 
is  brought  to  lap.  First  one  lets  go.  then 
the  other.  It  is  claimed  a  weak  graduat- 
ing spring  in  driver  triple  was  the  cause. 
By  putting  in  a  new  standard  spring,  the 
trouble  was  overcome.  Proper  auxil- 
iaries are  used.  What  is  your  diagnosis? 
It  is  claimed  there  was  no  auxiliary  leak. 
A. — 1.  Possibly  the  light  springs  allowed 
the  piston  in  triple  to  travel  its  full  stroke, 
where,  for  some  reason  or  other,  it  stuck 
until  after  the  auxiliary  had  considerably 
reduced  its  pressure;  then  when  it  started 
back,  its  momentum  was  sufficient  to 
carry  it  to  full  release.  If  this  were  true, 
a  heavy  spring  would  prevent  the  piston 
from  getting  to  where  it  could  stick. 
(  (rdinarily.  light  springs  have  no  effect 
upon  triples  to  cause  them  to  release.  A 
more  plausible  reason  for  the  correction 
it  the  difficulty  is  that  when  the  springs 
were  changed,  the  triple  was  cleaned,  and 
dirt  was  taken  from  under  the  slide  valve, 
j.  How  would  this  brake  act  if  graduat- 
ing spring  was  too  weak,  or  removed  en- 
tirely from  the  driver-brake  triple?  Would 
it  alone  release  the  brake?  A. — 2.  Pos- 
sibly, but  not  probably. 

(156)  R.  M.,  Jersey  Heights,  N.  J.. 
writes: 

I.  What  time  should  a  pump  consume 
in  raising  air  pressure  by  10  pounds  at  a 
time,  coming  at  40  to  50  and  50  to  60.  and 
so  forth,  as  noted  in  question  207,  "Pro- 
gressive Questions  and  Answers?"  Reser- 
voir, 18.000  to  20,000  cubic  inches  capac- 
ity. A. — I.  Not  more  than  two  minutes, 
with  the  gl/2,  nor  more  than  three  with 
the  8-inch.  A  more  satisfactory  answer 
to  this  question  would  be  had  by  taking 
an  engine  with  a  comparatively  new 
pump  and  make  the  test.  Don't  use  a 
pump  just  overhauled.  A  trial  of  several 
engines  with  reservoirs  of  known  capac- 
ity will  soon  create  a  standard.  2.  Could 
you  give  the  average  time  of  charging 
perfectly  empty  train  of  5.  10,  20,  30,  40 
and  50  cars,  with  full  pressure  on  engine 
at  start,  and  pump  in  good  condition? 
This  is  a  question  I  am  frequently  asked, 
and  which  I  can  find  no  information 
about  in  any  of  your  books.  A. — 2.  The 
variable  conditions  of  pump,  train  pipe 
and  connections,  etc.,  make  an  answer  to 
this  question  unsatisfactory.  Experiment 
would  give  a  more  reliable  answer  than 
any  numerical  computation.  The  air 
brake  men  will  have  a  committee  report 
on  this  subject  next  April,  and  much  in- 
teresting and  instructive  data  may  be 
looked  For. 

Ci57")  A.   B   C.   Seymour.   Ind.   writes: 

Would  be  pleased  to  have  the  following 
query     answered:   Have     a     train     of     25 


heavy  loaded  freight  cars.  10  head  ears 
equipped  with  air  brakes.  Before  leav- 
ing terminal,  brakes  are  tested  and  found 
to  work  O.  K.  In  making  several  stop- 
after  leaving,  all  brakes  worked  properly. 
Using  light  throttle  on  descending  grade 
two  cars  next  to  engine  broke  off.  but 
brake  on  engine  and  two  cars  attached  to 
it  does  not  set  until  separated  about  10 
car  lengths,  and  then  instantly  goes  into 
emergency,  thereby  causing  rear  cut  to 
overtake  first  half  of  train,  and  resulting 
in  a  costly  wreck.  The  eight  cars  on  rear 
half  of  train  worked  properly.  A. — A 
very  improbable  cause  might  have  been 
some  obstruction  in  the  hose  or  rear  part 
of  train  pipe  of  second  car,  which  refused 
to  allow  pressure  to  escape  until  the  time 
mentioned.  A  much  more  probable 
cause  was  that  the  light  throttle  was  ad- 
mitting more  steam  than  would  at  first 
appear.  The  engine  d  tender  brakes 
were  slow  to  take  hold,  and  possibly  were 
not  in  as  good  shape  as  they  might  have 
been,  but  were  sufficiently  good,  with  the 
aid  of  those  on  the  two  cars,  to  eventually 
retard  the  forward  secti  n  so  as  to  cause 
the  collision.  And  more  probable,  still, 
is  the  theory  that  steam  was  not  shut  off 
soon  enough.  We  are  inclined  to  scout 
the  first  cause,  and  to  lean  towards  the 
second  quite  strongly,  and  towards  the 
third  more  strongly  still. 

(15S)  C.  B.  B„  Jersey  City.  N.  J., 
writes: 

It  is  claimed  that  if  you  want  200 
pounds  of  air,  but  have  a  boiler  pressure 
only  sufficient  to  supply  100  pounds,  you 
can  get  your  200  pounds  of  air  by  using 
two  air  pumps,  one  pumping  100  pounds 
into  a  reservoir,  the  other  drawing  air  at 
that  pressure  from  this  reservoir  can 
compress  it  to  double  that  pressure  (or 
nearly  so)  in  another  reservoir.  I  can- 
not understand  how  second  pump,  being 
operated  by  steam  at  a  little  over  100 
pounds  pressure,  is  going  to  take  air  at 
100  pounds  pressure  and  compress  it  to 
200  pounds.  Would  you  kindly  oblige 
by  explaining?  A. — The  first  pump  draws 
in  atmospheric  pressure  and  compresses 
it  to  100  pounds  in  the  first  reservoir. 
The  suction  valves  of  the  second  pump 
are  connected  to  the  first  reservoir.  In- 
stead of  sucking  in  air  at  atmospheric 
pressure,  as  the  first  pump  did,  it  gets 
100  pounds  in  the  cylinder.  When  the 
second  pump  reverses,  the  first  suction 
valve  closes,  and  the  other  opens,  letting 
in  100  pounds  pressure  from  the  first 
reservoir  to  the  other  side  of  the 
piston.  This  100  pounds  on  one  side 
of  the  air  piston  and  the  steam  pressure, 
which  is  a  little  over  100  pounds,  make 
altogether  more  than  200  pounds  to  force 
the  piston  against  the  100  pounds,  com- 
pressing it.  In  other  words,  the  100 
pounds  of  air  in  the  first  reservoir  helps 
the  steam  pressure,  thereby  making  an 
equivalent  of  more  than  200  pounds  steam 
pressure  to  do  the  work  of  compressing 
the  air  to  200  pounds. 
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Curious  Compressed    Air   Locomotive. 

As  the  attention  of  American  railroad 
men  has  been  attrai  ted  a  gi  eal  di  al  ol 
late  year-   to   the  operating   of   locomo 

tives  by  compressed  air,  the  cui en 

gine  hereby  shewn  will  be  examined  with 
interest       \\  e   are    indebted    to    Mr     II 
Gretener,  ol  Zurich,  Switzerland,  foi   thi 
photograph    from    winch    the   engraving 
was  made. 

This  engine  was  designed  for  work  in 
the  construction  of  the  St.  Gotthard  tun- 
nel. It  was  found  thai  the  ordinary  loco- 
motives gave  a  great  deal  of  trouble  in 
side  "i  i In-  tunnel,  through  the  smoke  and 
gases  emanating  from  the  fireboxes,  and 
the  chief  engineer  of  the-  works  chin 
mined  to  try  pneumatic  traction.     In  1H71 


Driving   Boxes  with  Crown    Bearings. 
In  the  published  proceedings    of    the 
New  York  Railroad  Club  for  September 
1 .  ;how  n  .1  sketi  h  of  a  driving  bo     bra 
pn    1  nted  by  a   member  during  tin    di 
cussion    of    the    lubrication      ubject,    to 

show  how    a   I Id   I > ■     in. idi    to   run 

cool,  and  also  to  emphasize  his  conten 
lion  thai   I"-1    bo  ■      were  dm    nun.    to 
mechanical  defects  than  i"  the  lubricant 
11  ed. 

The  sketch  represented  tin-  end  vii 
a  bras-,  on  an  8  inch  journal,  and  having 
1  bearing  in  the  crown  for  a  distance  ol 
s  inches,  mea  ured  ">■  the  circle.  The 
brass  was  evidently  bored  to  lit  the  jour- 
nal on  the  5-inch  bearing,  and  was  then 
reset  -ii  as  to  bore  the  remaining  portion 


than  al  that  when  the  weight 

of  the  engine  1  'he  wheel 

ipart  cnoug  'lie  fit 

Apr  '  1 1 1 1 1 ;    ]  1  n  1  undei 

stand,  l»  en  u  ing  n  their 

driving    boxes    fo  but    with 

We  can- 
nol    but   1"  lii  vi     hov  1    •  1 .  that  the  f r<  e 

paid  for  by  a  reduced  life  of  the  wearing 

1      enl    parts,   and  [uenl 

■  1  -  .mi  1  in  i  foi  mainti 
son  that  the  scln  ed  on  an  initial 

1"  1   1  ion,    idition  that  will  obtain 

without    encouragement.     If    the   crown 
bearing  is  what  we  require  for  cool  run- 
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experiments  were  made  with  an  ordinary 
locomotive  charged  with  compressed  air 
instead  of  steam.  The  compressed  air 
was  carried  in  a  tank  on  a  special  car  be- 
hind the  engine.  The  results  of  the  trial 
were  so  satisfactory  that  Mr.  Favre,  the 
chief  engineer,  ordered  two  engines  from 
C.  R.  Eugot,  especially  built  for  use  of 
compressed  air.  One  of  these  is  shown 
in  our  engraving. 

The  pressure  at  which  the  machines 
were  run  was  210  pounds  per  square  inch. 
The  receiver  carrying  the  necessary  sup- 
ply of  air  was  a  tank  7  feet  diameter,  11 
feet  8  inches  long,  holding  about  275 
cubic  feet  of  air.  Under  the  foot-board 
at  one  end  of  the  machine  was  placed  a 
smaller  tank  of  about  14  cubic  feet  ca- 
pacity, connected  with  the  large  tank 
with  a  pipe  that  reached  almost  to  the 
bottom,  and  which  could  be  closed  off. 
Before  starting  on  a  trip,  the  smaller 
tank  was  partly  rilled  with  hot  water  and 
partly  with  steam  at  a  certain  pressure 
shown  by  a  gage,  and  then  the  air  was 
admitted  by  opening  the  regulating  cocks. 
After  passing  through  the  hot  water  from 
bottom  to  top  tank,  the  air  went  through 
a  pipe  leading  to  reducing  valve. 


at  the  sides  to  a  radius  of  4  1-16  inches; 
that  is,  the  brass  was  open  at  the  lower 
edge  I  Iti  inch  with  a  bearing  111  the  crown 
alone.  Ihe  engine  had  S/,000  pounds  on 
lour  drivers,  and  yreat  trouble  was  experi- 
enced with  the  boxes  before  the  change 
was  made  in  the  form  of  the  bearing  sur- 
face, as  described;  since  the  change,  there- 
are  no  hot  boxes. 

One  by  one  the  teachings  of  our  shop 
days  are  proved  to  be  fallacies,  and  we 
find  ourselves  leaning  on  a  broken  reed 
all  these  years.  Many  a  time  have  we 
filed  wearily  at  the  crown  of  a  brass  in 
order  to  get  the  open  sides  to  come  up 
to  the  journal.  Many  a  shim  have  we 
put  between  the  brass  and  box.  with  the 
object  in  view  of  closing  in  the  sides  and 
getting  out  that  pound,  when  the  brass 
had  less,  much  less,  wear  at  the  sides  than 
1-16  inch,  and  our  memory  still  serves  to 
recall  the  first  and  only  box  we  ever  bored 
too  large,  and  also  our  difficulty  in  con- 
vincing the  too  critical  foreman  that  our 
calipers  must  have  moved  on  us. 

Those  were  the  days  when  a  fit  was 
properly  made  only  by  a  contact  of  the 
brass  over  the  whole  bearing  surface:  the 
sides   scraped   to   a  touch   slightly  tightei 


nin-.  .1  revision  of  our  theories  of  pro- 
jected  areas,  and  safe  loads  thereon,  will 
lie  in  > irder. 


§ 


Quite  a  number  of  miles  of  new  80- 
pound  steel  rail  has  been  laid  on  the 
Columbus  &  Newark  division  of  the  B. 
&  O,  replacing  67-pound  rail.  Almost 
half  a  mile  of  trestle  has  been  converted 
into  an  embankment  on  the  same  divi- 
sion. Other  improvements  on  the  B.  & 
O.  lines  west  of  the  Ohio  river  include  a 
four-span  steel  bridge,  600  feet  long, 
across  the  Muskingum  river,  at  Zanes- 
\  ille.  and  two  iron  bridges  on  the  Mid- 
land division. 


The  eccentric  as  a  means  of  transmit- 
ting movement  to  the  valve  motion  of  a 
steam  engine,  was  invented  by  William 
Murdock.  a  Scotch  engineer,  and  patent- 
ed in  1799.  Before  that  time  the  valves 
were  operated  first  by  hand  gear,  and  then 
by  rather  crude  attachments  to  the  piston 
connections. 
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Why   We  Are  Becoming  the  Locomo= 
tlve  Builders  of  the  World. 

Within  one  week  last  month  the  Bald- 
win Locomotive  Works  received  orders 
lor  fifty-eight  locomotives  for  foreign 
countries,  and  it  has  set  the  press  into  ec- 
stacies  over  the  progress  of  American 
industries,  and  predictions  are  freely  ex- 
pressed that  the  United  States  is  destined 
in  the  near  future  to  become  the  machine 
shop  of  the  world.  Various  wild  theories 
are  expressed  concerning  the  causes 
which  have  given  American  locomotive 
and  machine  builders  the  lead  of  their 
competitors  in  foreign  countries  where 
labor  is  materially  cheaper  than  it  is  on 
this  side  of  the  Atlantic.  The  working  of 
protectivi  I  ifl  i  credited  with  no  small 
share  of  the  good  fortune  coming  to  our 
mechanic  industries.  We  have  nothing 
to  say  against  the  economic  policy  of  our 
government,  but  we  have  for  years 
hed    the    methods    pursued    by    our 


manufacturers  to  reduce  the  cost  of  pro- 
duction, and  we  firmly  believe  that  there- 
in,  and  not   in  political  interference,  lies 
the  source  of  America's  future  potency  as 
a  manufacturing  nation. 

To  follow  the  causes  which  have  p  ■■  <  d 
the  way  that  led  American  methods  of 
machine  production  onward  to  the  front 
of  the  procession  of  natiors,  we  must  go 
back  more  than  a  century  when  Eli  \\  hit- 
ney,  inventor  of  the  cotton  gin,  intro- 
duced into  armory  work  a  system  of  inter- 
changeable  reproduction  of  parts.  Before 
iiis  time  every  part  of  a  gun  was  made  for 
1  hat  particular  gun,  and  would  not  lit  any 
other.  Whitney  devised  the  plan  of  mak- 
ing every  stock,  lock  and  barrel  exactly 
alike.  The  parts  were  finished  in  formers, 
jigs  and  templates,  and  then  all  that  was 
to  be  done  to  produce  a  finished  gun  was 
to  assemble  the  parts  together. 

The  system  was  new  and  strange,  and 
therefore  worthy  of  being  regarded  with 
suspicion,  and  Whitney  was  looked  upon 
by  many  as  a  harmless  crank,  and  his  sys- 
tem made  little  progress  for  a  few  years. 
But  self-interest  is  more  powerful  than 
conservative  notions.  Skilled  labor  was 
always  dear  in  this  country,  and  after  a 
time  the  men  in  New  England,  who  were 
striving  to  keep  alive  the  infant  mechani- 
cal industries,  turned  to  the  Whitney  sys- 
tem as  a  means  of  lowering  the  cost  of 
production  to  meet  outside  competition. 
The  clock  makers  of  Connecticut  were 
the  first  to  adopt  it  extensively,  and  they 
worked  it  so  successfully  that  a  few  years 
afterwards  they  were  sending  their  clocks 
into  every  market  of  the  world,  and  un- 
derselling the  cheap  labor  of  Europe. 
Sewing  machine  makers  and  all  other 
makers  of  small  articles  of  common  size 
followed  the  example  of  the  clock  makers 
and  profited  accordingly. 

The  interchangeable  system  of  produc- 
tion is  better  adapted  to  small  articles 
than  to  large  pieces,  and  it  made  slow 
progress  into  the  shops  where  steam  en- 
gines and  heavy  machinery  were  con 
structed,  but  it  made  progress.  Twenty 
years  ago  makers  of  small  steam  engines 
were  turning  out  engines  that  had  the 
parts  as  exactly  interchangeable  as  the 
parts  of  a  sewing  machine,  and.  gradually 
the  system  was  making  its  influence  felt 
in  locomotive  building  works.  Great 
difficulties  were  encountered  in  adapting 
the  Whitney  system  to  locomotive  build- 
ing, principally  because  there  is  so  much 
diversity  in  the  parts  of  the  locomotives 
ordered  by  railroad  companies.  But  some 
of  the  highest  engineering  talent  in  the 
country  was  for  years  wrestling  with  the 
problem,  and  a  system  of  production  was 
worked  out  which  reduced  cost  to  sur- 
prisingly low  terms.  From  the  incipiency 
of  the  interchangeable  system  of  produc- 
tion, it  was  found  most  satisfactory  to  do 
the  work  by  the  piece  in  preference  to  day 
labor.  American  workmen  are  so  much 
accustomed  to  piece  work  that  very  little 
sentiment   exists  against   it.     Piece  work 


1  .  ouraged  mechani<  s  to  d,e\  ise  im- 
proved tools  and  perfected  methods  in 
doing  their  work,  and  the  extraordinary 

low  cost  of  labor  on  some  machines  has. 
resulted  from  the  use  of  ingenious  tools 
produced  by  workmen  and  patented  by 
the  inventor.  Another  influence  it  has  is 
to  make  the  men  in  charge  of  a  shop  keen 

:  the  merits  of  any  new  tool.     When 

a  machine  tool  has  been  put  upon  the 
market  which  promises  to  reduce  the  cost 
of  production  the  men  in  charge  of  everj 
first  class  locomotive  shop  in  the  conn 
ti }  proceed  to  calculate  whether  or  not  it 
vculd  pay  to  throw  out  a  good  tool  to 
make  place  for  the  latest  article.  They 
generally  decide  to  purchase  the  ncv  tool 
The  expression  is  often  heard  among  our 
locomotive  builders:  "We  cannot  afford 
to  use  worn  out  tools."  From  what  we 
have  seen  of  the  shops  of  our  competi- 
tors abroad  we  think  the  prevailing  pol- 
icy is:  "We  cannot  afford  to  buy  new 
tools." 

These  are  the  influences  which  are  giv- 
ing the  United  States  locomotive  builders 
the  markets  of  the  world.  The  given  prin- 
ciple of  supply  and  demand  calls  for 
cheapness,  and  our  locomotive  builders 
are  in  a  position  to  undersell  all  com- 
petitors, just  as  the  Connecticut  clock- 
makers  did  three-quarters  of  a  century 
ago. 

Nine  years  ago  the  writer  made  a  tour 
among  the  principal  locomotive  building 
shops  in  Europe,  in  company  with  the 
manager  of  one  of  our  largest  locomotive 
works,  and  we  naturally  were  comparing 
shop  methods  as  followed  there  and  with 
us.  We  both  expected  to  learn  some- 
thing from  foreign  practice,  but  were  dis- 
appointed. We  were  aware  that  wdien  a 
foreign  order  for  locomotives  was  award- 
ed to  an  American  firm,  when  British 
builders  were  bidders,  that  the  British 
engineering  press  howled  that  the  use  of 
inferior  material  enabled  Americans  to 
underbid  their  British  rivals.  We  were 
anxious  to  find  out  the  truth  of  the  mat- 
ter, and  took  notes. 

On  returning  home,  the  writer  was 
constrained  to  publish  in  his  journal  an 
article  to  this  effect: 

"In  spite  of  the  low  wages  paid  to 
skilled  mechanics  in  Glasgow,  the  cost 
of  building  a  locomotive  there  is  con- 
siderably higher  than  it  is  in  the  United 
States.  When  Bret  Hartc  was  American 
Consul  in  Glasgow,  one  of  his  reports  to 
our  government  brought  this  fact  out 
very  decidedly,  but  the  accuracy  of  his 
conclusions  was  questioned  by  those  con- 
cerned in  promoting  British  interests. 
We  recently  secured  information  which 
corroborates  the  correctness  of  Consul 
Harte's  conclusions.  One  of  the  leading 
Glasgow  locomotive  builders  built  200 
locomotives  last  year,  while  employing, 
on  an  average,  2.500  workmen;  a  well- 
known  American  firm  in  the  same  time 
built  300  locomotives,  while  employing 
1.400  workmen.     Allowing  300  days  for  a 
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ii  work,  thr  A 1 1  hi  ii  ,11 1  firm  pul  tin 
labor  of  one  man  for  [,400  daj     0 h 

ngine   finished;   the  Scotch   builder,   on 

othei  h. mil.  puis  tin- labor  of  one  man 

for  3,750  days  on  each  locomotive  turned 

out     of    the    slu  >p.      The     weight     and 

power  ol  tin    \hi.  1  ii  an  loi  1  n 

ly  exceeded  those  buill  in  I  rla  igi  iv, 

That  was  a  statement  of  facts  which 
ought  to  have  received  attention  from 
those    interested     in     conserving    British 

1  ade      I  lid   thej    ai  1  epl    il    in   the  spirit 

that   begets  progress?     Nut  at  all.     The 

leading   engineering  journals  denounced 

1    tatement,  and  said  that  it  was  a  pan  el 

if  Yankee  lies.  Since  that  time  Amer 
ioan  locomotive  builders  have  be-on  stead- 
lly  reducing  the  man-days  necessary  to 
Finish  .1  locomotive,  and  British  builders 
have  remained  almost  stationary.  The 
large  foreign  orders  that  have  come  to 
American  locomotive  builders  are  the  be- 
ginning of  the  end  that  will  see  British 
locomotive  builders  out  of  the  foreign 
market. 

Among  recent  orders  placed  in  the 
United  States  are  eighteen  locomotives 
for  the  Grand  Trunk  of  Canada.  There 
is  at  Kingston.  Ontario,  locomotive  works 
that  could  build  all  the  locomotives  used 
in  Canada,  if  they  were  properly  equipped 
and  operated,  and  they  are  protected  by 

i  tariff  duty  of  from  30  to  35  per  cent. 
ad  valorem  on  all  locomotives  imported; 
but  the  United  States  builders  underbill 
them  on  almost  every  order,  although 
wages  arc  lower  and  living  is  cheaper  in 
Canada  than  tin  j  are  in  our  industrial 
centers.  Why  is  this  thus?  It  is  because 
the  Kingston  Locomotive  Works  are 
controlled  by  a  firm  in  Scotland  which 
"cannot  afford  to  buy  first-class  tools." 
•  r  endure  the  expense  of  reorganizing  the 
shops  to  work  on   American  methods. 


Railroad  Employes  Buying  Railroad 
Stocks. 
Several  railroad  companies  are  encour- 
Lging  their  employes  to  purchase  shares 
of  the  capital  stock  of  the  companies  with 
their  savings,  and  other  railroad  com- 
panies are  contemplating  similar  action. 
The  employes  who  are  willing  to  make 
investments  of  this  kind  are  helped  in 
the  details  of  converting  their  money  into 
certificates  of  railroad  shares.  They  are 
encouraged  in  every  way  to  make  that 
kind  of  investment,  and  saving  them  the 
trouble  of  conducting  negotiations  they 
are  unfamiliar  with,  no  doubt  helps  to 
overcome  their  natural  reluctance  to  put- 
ting their  savings  into  stocks  of  any  kind. 
It  would  no  doubt  be  a  good  thing  for 
railroad  companies  generally  if  the  greater 
part  of  their  employes  converted  all  their 
savings  into  stock  of  the  company  they 
work  for,  but  we  are  sceptical  of  the  good 
likely  to  accrue  to  the  investor,  because 
we  very  much  doubt  the  stability  of  the 
investment.  The  control  and  manage- 
ment of  railroads  is  too   much   a  specu- 


lativi    i'  iuil, ,iil.  kicked  hithi  1   1  I 

by  the  bull  of  stock  exch; 

to  be  a  secure  investment  for  the  hard- 
amingS  of  workmen.     If  small  hold 
ers  of  railway  Stocks  had  any  dire,  t  share- 
in  the  management  or  policy  of  the  com- 
pany, they  might   be  in  a  position  to 
in   time  wheri  a  policy  was  adopted  cal- 
culated  to   depreciate   the   value   of  their 
property;   but   they  can   w    1 
make  their  stock  voting  power  felt.   They 
know     nothing    about    the    machinations 
going  on  in  Wall  street,  and  the  company 
thej    have  put  their  little  all   in  may  sud- 
denly  pass    into   the    hands   of  a   P 
before  any  of  the  employes  has  heard  ex- 
pression of  the  least   suspicion   that  the 
.1  Hans    , .1    the    company    w  1  1  e    not    in    a 
flourishing  condition. 

To  those  who  own  shares  of  railroad 
I"!.,  and  to  others  who  may  contem- 
plate  investments  of  that  kind,  we  will 
relate  a  small  passage  of  personal  his- 
tory, which  may  serve  as  an  object-lesson. 
Some  four  years  ago,  the  writer  had 
$5,000.  which  he  had  drawn  from  various 
sources  for  the  purpose  of  paying  a  mort- 
gage. When  the  money  was  offered,  the 
borrower  discovered  that  the  bond  had 
another  year  to  run,  and  the  lender  re- 
fused to  take  the  money.  While  we  were 
looking  out  for  some  investment  to  hold 
the  money  for  a  year,  an  acquaintance 
suggested  that  we  put  the  moneyinto  rail- 
road stocks,  which  were  then  very  low. 
This  party  was  a  Wall  street  man.  and 
earnestly  expressed  the  opinion  that 
stocks  must  have  a  substantial  rise  within 
the  year. 

The  writer  is  fairly  well  acquainted  with 
the  physical  condition  of  most  railroads. 
and  in  this  instance  he  carefully  investi- 
gated the  financial  burdens  of  two  or 
three  roads  whose  stock  might  be  a  good 
investment.  He  put  the  $5,000  in  pre- 
ferred stock  of  a  railroad  which  seemed 
financially  sound.  For  a  few  months  the 
stock  fluctuated  at  about  the  price  paid 
for  it.  and  then  it  began  to  fall.  It  fell 
steadily,  without  any  apparent  cause.  The 
writer  supposed  it  was  a  temporary  bear 
movement,  and  that  the  value  of  the 
stock  would  rise  again,  and  so  he  held  on. 
The  bear  movement  was  permanent,  and 
ended  in  wiping  out  the  entire  value  of 
the  stock.  The  property  went  into  the 
hands  of  a  receiver,  and  when  reorganiza- 
tion came  about,  an  assessment  was  put 
upon  the  stock  which  was  nearly  equal  to 
the  price  paid  for  it.  Rather  than  pay 
that,  we  let  them  wipe  out  the  value  of  the 
stock,  and  it  proved  a  wise  course.  The 
president,  who  became  receiver,  and  his 
friends,  who  forced  the  company  into 
bankruptcy,  were  a  gang  of  thieves.  But 
when  any  protest  was  uttered,  they  were 
in  the  position  coolly  to  ask,  "What  are 
you  going  to  do  about  it?" 

The  financial  disasters  that  have  over- 
taken many  railroad  companies  whose 
capital  stock  seemed  as  good  as  United 
States  bonds,  ought  to  be  a  warning  to 


n   rail- 
tocks 
of  this  kind,  wi  y:  If  you  want 

d   railroad   sccuritie  '   them 

into   b  '  ,   and 

their  value  is  likely  ti  tor  a  year 

or   two,   Ul  rtakes 

the   country.      But    b  all    stocks 

that  arc  manipulated  by  Wall  street. 

.-.  $  ,. 

A  Little  Learning  la  a  Useless  Thing. 

There  seems  to  be  no  appreciable  dimi- 
nution in  the  number  of  those  who  believe 
that  in  the  pursuit  of  the  knowledge 
wherewithal  to  handle  the  everyday  prob- 
lems of  their  business,  there  may  be  some 
path  across  lots  by  which  the  coveted 
goal  can  be  reached  by  them,  leaving  to 
the   i  the   one  supposedly   less 

favored  with  healthy  brain  tissue,  to  la- 
boriously travel  our  sides  of  the 
quadrangle,  and  then  be  not  as  well  fitted 
to  cope  with  matters  mechanical  as  the 
one  quick  to  reach  conclusions. 

Royal  roads  to  learning  have  always 
been,  and  always  will  be.  a  chimera,  end- 
ing in  disappointment  in  its  indulgence. 
This  has  been  best  understood  by 
that  have  nothing  but  failure  to  show  for 
misdirected  effort;  but  this  outcome, 
while  convincing  to  the  individual  lap- 
ping up  experience,  is  of  small  moment 
to  the  legions  following,  and  who  are  tir- 
ing themselves  out  in  pursuit  of  the  same 
evanescent  dream. 

It  is  wisely  provided  by  natural  laws, 
that  we  cannot  have  something  for  noth- 
ing, that  results  are  the  outcome  of  effort, 
and  that  without  application  and  drill,  no 
lasting  benefits  need  be  expected  by  the 
student.  This  proposition  is  best  proved 
by  the  facility  with  which  the  skimmer 
of  facts  forgets  his  too  easily  acquired 
knowledge;  all  due  to  the  neglect  to  learn 
principles  instead  of  things.  And  here 
is  the  point  around  which  turns  success 
or  failure;  the  principle  involved  is  the 
very  essence  of  a  question  or  problem, 
and  once  mastered,  the  solution  is  easy, 
not  only  for  the  one  case,  but  for  every 
similar  case.  Rules  and  formulas  will 
then  no  longer  be  required  to  be  memor- 
ized, simply  because  they  will  have  been 
learned  when  the  foundation  on  which 
they  are  reared  is  understood — that  is.  the 
principles  from  which  they  were  built 
up — and  the  formula  comes  as  a  natural 
sequence  to  the  reasoning  out  of  a  per- 
plexing question. 

The  habit  once  formed,  to  get  at  fact? 
on  these  lines,  is  the  best  possible  prepa- 
ration for  a  study  of  text  books,  for  the 
reason  that  one  is  brought  to  a  closer 
understanding  of  the  derivation  of  the 
formulas  used  therein,  because  better  able 
to  comprehend  the  reasoning  from  which 
they  were  deduced,  thus  at  once  being 
freed  from  a  blind  acceptance  of  a  proposi- 
tion on  pure  faith  alone.  This,  it  will  be 
seen,  is  an  impossibility  without  work — 
hard,  painstaking  work — as  all  know 
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have  trudged  along  on  an  almost  fruit  - 
less  still  hunt  for  a  broader  knowledge,  in 
their  efforts  at  self-education,  spurred  on 
by  the  hope  of  reward  at  last. 

Thoroughness  is  only  attained  by  long- 
continued  application,  not  by  short-cuts 
nor  superficial  thought.  The  world's  best 
minds  never  think  about  royal  roads  to 
conclusions  when  engaged  in  the 
ion  of  cases  of  weighty  import, 
whether  question?  oi  state  or  those  in- 
volving technical  learning.  The  example 
is  one  well  worthy  of  emulation  by  all 
who  ire  laying  the  foundation  for  future 
success  by  self-education,  bearing  in 
mind  the  fact  that  details  are  of  more 
importance  than  generalities,  and  there- 
fore demand  the  closest  attention,  what- 
ever the  study  may  be.  for  on  a  knowl- 

i  of  them  hinges  a  correct  under- 
standing of  the  whole.  Only  by  such  a 
i  ourse  will  study  prove  of  lasting  benefit, 
or  shield  the  student  from  the  accusation 
of  pretending  to  virtues  he  cannot  possess 
by  following  in  the  path  of  those  who  do 
not  understand  the  need  of  painstaking 
application,  and  who,  when  too  late,  sec 
as  a  result  of  wasted  time  (to  paraphrase- 
Pope's  words),  that  a  little  learning  is  a 
useless  thing. 

$     $     $ 

Engineers'   Views     About     Compound 
Locomotives. 

In  the  course  of  a  recent  protracted 
journey,  we  determined  to  investigate 
compound  locomotives  from  the  stand- 
point of  the  locomotive  engineer.  To  ob- 
tain the  information  wanted,  we  entered 
into  a  conversation  with  all  the  engine- 
men  we  met.  and  invariably  asked  them 
what  they  thought  of  the  compound?  One 
of  the  first  answers  received  was  both 
startling  and  suggestive.  The  engineer 
said:  "Well,  I  gel  along  first  rate  with  the 
compounds,  and  I  have  no  difficulty  in 
keeping  the  Smith  exhaust  pipe  working 
all  right,  but  some  of  the  other  men  talk 
against  me  for  doing  my  best  to  make 
everything  put  into  my  charge  work  pro- 
perly." After  that,  a  great  many  engin- 
eers were  interviewed  with  varied  results. 
■  wen  quite  Favorable  to  the  com- 
pound, and  expressed  the  opinion  that  it 
was  the  coming  engine  for  freight  service, 
but  most  of  them  were  exceedingly  shy 
in  giving  their  views,  and  a  few  said 
plainly  it  was  no  good,  and  never  would 
successful  locomotive.  When  cor- 
nered to  tell  on  what  their  want  of  faith 
was  founded,  they  were  dumb,  or  said 
that  compound  locomotives  were  too 
complicated,  or  that  they  rode  hard. 
Most  of  them  admitted  that  the  engines 
were  light  on  fuel.  All  the  firemen  we 
interviewed  expressed  themselves  to  the 
same  effect  as  to  fuel. 

The  locomotive  engineer  is  the  most 
conservative  man  in  the  community  so 
far  as  changes  and  improvements  on  lo- 
comotives are  concerned,  and  it  is  natural 
that  he  should  be  so.     He  likes  to  listen 


to  Miniliar  sound-,  and  to  handle  parts 
that  habit  has  helped  him  to  teach  under 
the  most  trying  circumstance-  of  locomo- 
tive running,  and  the  difficulties  are  num- 
erous enough.  On  this  account,  we  have 
warm  sympathy  for  the  man  who  objects 
to  new  appliances,  but  our  sympathy  does 
not  disguise  the  truth  that  the  man's 
judgment  is  at  fault  when  he  objects  to 
improvements  that  are  in  the  line  of  pro- 
gress. His  objections  to  compound  lo- 
coniotives.  Smith  exhaust  pipes,  and 
other  advanced  appliances,  are  in  line 
with  the  feelings  that  led  engineers  of  an 
earlier  generation  to  object  to  injectors, 
air  pumps  and  sight  lubricators.  When 
the  men  became  familiar  with  these  de- 
vices, they  wondered  why  they  ever  ob- 
jected to  them,  and  it  will  be  the  same 
with  compound  locomotives  and  every 
other  improvement  yet  to  come. 

Men  who  object  to  improvements  de- 
signed to  reduce  the  expense  of  operating 
locomotives  are  not  so  far-seeing  as  they 
ought  to  be.  There  are  indications  that 
the  steam  locomotive  may  in  the  near  fu- 
ture have  rivals  that  will  try  to  chase  it 
off  the  track.  The  more  economically  the 
locomotive  can  be  made  to  do  the  work 
of  train  hauling  the  longer  it  will  defy 
competitors.  For  that  reason  locomo- 
tive engineers  ought  to  welcome  every 
improvement,  and  do  all  in  their  power  to 
make  them  work  successfully.  We  be- 
lieve that  this  view  of  the  case  has  struck 
very  few  engineers.  If  they  reflect  seri- 
ously about  it.  we  believe  that  fewer  cap- 
tious criticisms  will  be  heard  of  the  com- 
pi  iund  lor.  .motive. 

§  $  $ 

American  Tools  Abroad. 

It  has  long  been  notorious  that  any- 
thing savoring  of  the  least  trace  of  Amer- 
ican origin  was  treated  by  "The  Engi- 
neer.'' of  London,  as  though  there  could 
be  no  possible  excuse  for  its  stay  on 
earth.  Such  has  been  its  attitude  espe- 
cially  with  reference  to  American  tools, 
motive  power  and  machinery,  and  its  ar- 
raignment of  their  faults,  with  all  the  bile 
that  a  blindly  prejudiced  spleen  can  afford, 
is  more  a  matter  of  amusement  than  one 
for  serious  consideration  by  those  who 
understand  the  animus  that  moves  their 
gall-tipped  pen. 

In  its  last  spasm  over  the  importation 
of  American  tools  into  England,  it  at- 
tempts to  get  a  prop  under  itself  by  the 
statement  that  "the  American  tool  is  not 
adapted  to  English  work,"  and  proceeds 
to  paralyze  the  tool  by  an  attack  on  the 
crank  handle- — calling  them  too  short — 
also  the  use  of  small  hand-wheels  in  their 
stead.  After  an  acknowledgement  that 
the  handles  will  give  the  same  power  as 
those  on  English  machines,  the  kick  is 
summed  up  in  their  belief  that  they  "do 
not  give  the  same  sense  of  power  and  se- 
curity." 

Referring  to  the  capacity  of  output  of 
the    respective    builds    of    tools,    another 


opportunity  was  seized  to  show  the  in- 
feriority of  the  American  machine,  bj 
dwelling  on  the  fact  that  American  cast 
iron  is  a  softer  material  than  the  Eng- 
lish product,  and  that  American  ma- 
chines would  show  to  better  advantage 
in  the  way  of  Speeds  and  feeds,  in  conse- 
quence. These  are  characteristic  sam- 
ples of  the  mean-  taken  to  belittle  tools 
that  are  forcing  their  way  to  the  uttermost 
parts  of  the  world,  in  spite  of  these  ap- 
peals to  conservatism  and  sectional  preju- 
dice. We  will  say  that  the  American  tool 
has  shown  itself  adapted  to  work  where- 
ever  found,  and  that  soft  cast  iron  does 
not  measure  its  capacity  for  work  by  any 
means.  It  has  shown  its  ability  to  hold 
its  own  in  every  instance,  even  under 
most  adverse  conditions.  If  the  Amer- 
ican tool  has  faults,  they  will  develop 
quick  enough  in  the  usual  way — the 
crucial  test  of  shop  service — and  will 
not  require  the  assistance  of  print- 
ers' ink  to  make  them  patent  to  the 
user.  The  time  has  gone  by  for  any 
feeble  attempts  like  the  above  to  stem 
the  tide  of  American  tools  toward  foreign 
marts.  They  have  too  good  a  start  at 
this  time,  as  a  reward  of  merit.  The  ques- 
tion of  where  they  were  built  does  not 
enter  into  the  problem;  the  fact  that  they 
can  be  made  to  turn  out  good  work  is 
the  gage  of  their  acceptance,  and  is  alone 
responsible  for  their  success  as  paying 
factors  in  shop  management.  We  are 
content  to  abide  by  the  decision  of  the 
unbiased  intelligence  of  the  Englishmen 
who  handle  our  tools  in  the  shop:  theirs 
is  the  judgment  we  arc  interested  in. 


Against  Extending  Time  for  Applica- 
tion of  Safety  Appliances. 

A  variety  of  railroad  labor  organiza- 
tions have  combined  to  apply  to  the  Inter- 
State  Commerce  Commissioner-  against 
any  extension  being  given  of  the  time  in 
which  to  comply  with  the  law  requiring 
railroads  to  equip  all  their  freight  rolling 
stock  with  air  brakes  and  other  safety  ap- 
pliances. We  do  not  believe  that  the 
protests  of  the  labor  organization-  will 
receive  so  much  consideration  as  they 
ought  to  have,  but  those  interested  may 
make  up  their  minds  that  the  safety  appli- 
ances will  be  put  on  without  very  much 
delay.  The  delinquent  railroad  compan- 
ies may  appeal  successfully  to  the  Inter- 
State  Commerce  Commission  to  have  the 
time  extended;  but  those  who  have  their 
cars  equipped  with  safety  appliances  will 
exercise  a  greater  influence  on  delinquent 
railroads  than  what  laws  or  even  public 
opinion  can  do. 

It  is  pretty  well  understood  that  the 
leading  railways  which  have  complied 
with  the  law  will  refuse  to  accept  cars  in 
interchange,  which  do  not  have  automatic 
couplers  and  air  brakes.  When  a  rail- 
road company  finds  that  these  cars  reach- 
ing interchange  points  are  emptied,  and 
the   freight   transferred   into   cars   having 


LOCOMOTIVE    ENGINEERING 


safety  appliances,  self  interest  will  soon 
convince  them  thai  safety  is  the  bettei 
part  of  valor. 


\  little  work  of  ninety  pages,  in  which 
the  elementary  study  of  machine  propor- 
tions is  treated  in  the  clear  style  charai 
teristic  of  the  author,  is  that  'if  "The  Ele 
mentary  Principles  of  Machine  Design," 
by  Mr.  J.  G.  A.  Meyer,  whose  work  in 
the  field  of  Iocomotiv<  engineering  is  too 
well  known  to  our  readers  to  need  an  in- 
troduction. The  book  is  one  of  those 
that  is  actually  needed  to  fill  a  void  exist- 
ing in  literature  of  this  kind,  in  thai  it 
places  in  the  hands  of  the  student  a  work 
coming  within  his  means,  and  begins  at 
the  bottom  with  the  simplest  examples 
of  design,  giving  reasons  for  the  adoption 
of  certain  dimensions  and  forms  to  re- 
sist known  working  stresses.  The  chapter 
on  the  slide  valve  is  one  of  the  best  we 
have  ever  seen  for  a  beginner,  and  while 
the  book  is  replete  with  principles,  it  also 
furnishes  valuable  data  and  points  to  the 
reader  for  acquiring  a  good  grounding 
in  mechanical  drawing,  as  the  examples 
are  laid  down  in  accord  with  best  drawing 
office  practice.  The  book  is  published  by 
The  Industrial  Publication  Company. 
New  York.  It  is  also  on  sale  by  our  book 
department;  price  25  cents 


We  notice  that  a  committee  of  the  Mas- 
ter Mechanics'  Association,  of  which  Mr. 
T.  W.  Gentry  is  chairman,  is  going  to 
report,  at  next  convention,  on  "Advan- 
tage of  Improved  Tools  for  Railroad 
Shops."  The  subject  is  one  on  which 
a  very  interesting  and  edifying  report  can 
be  made,  and  we  trust  it  will  have  in- 
fluence in  relegating  numerous  ancient 
tools  to  the  scrap-heap  or  to  the  Field 
Museum  of  Railroad  Antiquities.  If  it 
aids  in  bringing  railroad  managers  to  a 
sense  of  the  expensive  policy  of  using 
worn-out  machine  tools,  a  useful  work 
will  be  accomplished.  This  is  a  good  time 
for  airing  the  iniquities  of  worn-out  tools, 
for  our  railroad  shops  are  full  of  them. 
Almost  the  first  effect  of  hard  times  is  to 
stop  the  purchase  of  tools,  no  matter  how 
urgently  they  may  be  needed.  It  is  short- 
sighted policy,  but  so  is  that  of  permit- 
ting rolling  stock  and  track  to  run  down. 
Railway  earnings  are  steadily  increasing. 
and  efforts  are  making  on  most  roads  to 
put  the  machinery  back  into  decent  order. 
This  work  would  be  greatly  facilitated 
and  cheapened,  if  the  shops  were  pro- 
vided with  the  necessary  tools. 


Philadelphia  seems  to  stand  at  the  head 
of  other  cities  for  getting  out  freak  de- 
\  ices  for  railroads  and  otherwise.  The 
latest  invention  of  Philadelphia  is  a  re- 
volving railroad,  by  which  people  are  ex- 
pected to  get  through  the  world  at  the 
rate  of  150  miles  an  hour. 


PERSONAL. 

Mr.  J.  M    Pen  y  ma  tei  hanic  of  th : 

1  in.  innati.  I  lainiiinn  &  Dayton,  al  1 
cinnati,  O.,  has  resij 

Mr.     I'.     Brum  r,       uperintendent     1  I 

the     Cleveland.     Lorain     &     Wheeling,    at 

I  fhrichsville,  <  >  .  has  re  ign<  d 

Mr.  A.  S.  Bos  worth  has  been  app" 
purchasing  agent  of  the   Maine   Central, 
with   headquarters  at   Portland,    Me. 

F.    J.     Ferry,    master    mechanic    of    111'' 
Louisville,   Henderson  &  St.   Louis,  died 
at   Cloverport.    Ky.,    last   month.   ag<  'I 
years. 

Mr.  Samuel  Thomas  has  been  cho  en 
vice-president  of  the  Charleston  &  \\  1    1 
crn  Carolina,   to   succeed    Mr.    W.   A.   C. 
Ewen,  resigned. 

Mr.   George  W.    Ristine,   receive!    and 

general  manager  of  the  Colorado  Mid- 
land, has  been  chosen  president  of  the 
reorganized  company. 

Mr.  W.  Rice  has  been  appointed  mas- 
ter mechanic  of  the  Michoacan  &  Pacific, 
taking  the  place  of  Mr.  H.  A.  O'Brien. 
Office  at  Zitacuaro,  Mex. 

Mr.  A.  A.  Patterson.  Jr.,  president  of 
the  Milwaukee,  Benton  Harbor  &  Co- 
lumbus, has  also  been  elected  president 
of  the  South  Haven  &  Eastern. 

Mr.  W.  J.  Miller  has  been  appointed 
master  mechanic  of  the  Southern  division 
of  the  Kansas  City,  Pittsburg  &  Cult; 
headquarters  at  Shreveport.  La. 

Mr.  Henry  W.  Gays,  general  manager 
of  the  Chicago,  Peoria  &  St.  Louis,  has 
also  been  appointed  general  manager  of 
the  St.  Louis,  Chicago  &  St.   Paul. 

Mr.  Joseph  McCabe  has  tendered  his 
resignation  as  division  superintendent  of 
the  Northern  Pacific,  at  Tacoma,  Wash., 
to  engage  in  an  Alaskan  enterprise. 

Mr.  Joseph  Billingham,  master  me- 
chanic of  the  Baltimore  &  Ohio,  at  Gar- 
rett, Ind.,  has  been  transferred  to  the 
Pittsburg  division  at  Glenwood.  Pa. 

Mr.  Alberto  Villasenor.  master  me- 
chanic of  the  Ferro-Carril  Santa  Am. 
has  been  appointed  master  mechanic  of 
the  Ferro-Carril  Central,  Salvador.  C.  A. 

Mr.  John  Fridinger.  after  twenty  years 
as  engineman  for  the  Western  Maryland 
Railroad  Company,  has  been  appointed 
roundhouse  foreman  at  Hagerstown.  Md. 

Mr.  W.  B.  Storey.  Jr..  chief  engineer 
1  if  the  San  Francisco  &  San  Joaquin  Val- 
ley, has  been  appointed  general  superin- 
tendent; headquarters,  San  Francisco. 
Cal. 

Mr.  F.  W.  Grieves,  superintendent  of 
the  car  department  of  the  Baltimore  & 
Ohio,  at  Baltimore,  has  resigned  to  en- 
gage in  other  business,  and  that  office  has 
been  abolished. 

Mr.  A.  D.  McCallum  has  been  appoint- 
ed master  mechanic  of  the  Cincinnati. 
Hamilton   &  Indianapolis  division   of  the 


nati,  Hamilton  &  Dayton  Railway, 
•    1 1  'iiii  1  ton.  O. 

Mr    1    G    1  m,  purchasing  agent 

of  the  I  .astern,  has  resigned 

.  ition  of  general  sup 
undent   of  the   Interoceanic   Railroad    of 
Honduras.   C.   A. 

Mr.   C.    F.   McDermott,   general 

of   th'-    Baltimore   &   Ohio   shop 
South  111.,  has  been  appoi 

tic   at    Garrett.    Ind 
Mr.  Joseph  Billingham,  transferred 

Thomas   S.    Ridgeway,   for  many 

di  hi    "f   the   Springfield     &    Illinois 
S. Millie, 1  tern,    no«    a   part   of   the   Bait i- 
lied  last  month  at  Shawnee 
town,  111.,  aged  71  years. 

Mr.  A.  J.  Ball,  division  master  me- 
chanic of  the  Cincinnati.  Hamilton  & 
Dayton  Railway,  at  Dayton.  O..  has  been 
promoted  to  be  assistant  -uperintendent 
of  motive  power  of  that  road,  with  head- 
quarters at  Cincinnati.  O. 

Mr.  J.  T.  McBride,  general  manager  of 
the  Duluth.  Missabe  &  Northern,  has  re- 
signed, and  that  office  has  been  abolished. 
All  matters  pertaining  to  that  depart- 
ment should  be  referred  to  W.  J.  Olcott. 
vice-president.  Duluth.   Minn. 

Mr.  A.  O'Hara.  division  superinten- 
dent of  the  St.  Louis  &  San  Francisco 
at  Neodesha.  Kan  .  has  been  appointed 
superintendent  of  the  St.  Louis  division, 
with  headquarters  at  Springfield.  M 
succeeding  Mr.  J.  A.  Mantor.  resigned 

Mr  W.  A.  Robinson,  chief  clerk  '.• 
ion  Superintendent  C.  M.  Rath- 
burn,  of  the  Missouri  Pacific,  at  Atchi- 
son, Kan.,  has  accepted  the  position  of 
chief  clerk  to  General  Manager  Dodd- 
ridge, of  the  same  road,  at  St.  Louis.  Mo 

At  the  annual  meeting  of  the  Georgia 
Railroad,  last  month.  Mr.  C.  H.  Phinzy 
resigned  as  president,  and  his  cousin. 
Mr.  Jacob  Phinzy  was  chosen  to  succeed 
him.  Mr.  Leonard  Phinzy.  a  brother  of 
the  new  president,  was  chosen  vice 
dent. 

Mr.  J.  B.  Braden.  assistant  superinten- 
dent of  motive  power  and  cars  of  the 
Wheeling  &  Lake  Erie,  has  been  pro- 
moted to  the  position  of  superintendent 
of  motive  power  and  cars,  succeeding  O. 
P.  Dunbar,  deceased.  Headquar 
Xorwalk.  O. 

Mr.  A.  J.  Frazer.  division  superinten- 
dent of  the  Southern,  at  Birmingham. 
Ala.,  has  been  appointed  superintendent 
of  the  Wheeling  &  Pittsburg  divisions 
of  the  Baltimore  &  Ohio,  with  headquar- 
ters at  Pittsburg.  Pa.,  vice  Mr.  M  B. 
Cutter,  resigned. 

Mr.  C.  B.  McCall  has  resigned  as  gen- 
eral manager  of  the  Litchfield.  Carrollton 
&  Western  Railroad,  and  that  office  has 
been  abolished.  Mr.  T.  W.  Gerr  has  been 
appointed    superintendent,    and    will    as- 
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surae  ail   duties  hen     i  .King  on 

the  general  manager. 

Mr.    L.    B.    Paxson,   superintendent  of 

motive    power    of    the     Philadelphia     & 
Reading,  at   Reading,  celebrat' 

tieth   anniversary  of  his  conneetion   with 
that  road  recently,  and  in  honor  of  the 

■  officials  and  h 
sociates  tendered  him  a  banquet. 

Mr.  Will  White.  Ji  nt   general 

foreman  of  the  Pennsylvania  Company's 
shop  at  Wellsville,  (  »  .  has  been  appoi 
general    foreman    of   the    Illinois    dm  ml 
shops   at    Fi  HI.     Mr.    White   has 

oi  eman,  thoroughly 
liked  by  his  subordinates,  and  respected 
by  his  superiors. 

Mr.  M.  B.  Cutter  has  been  appointed 
superintendent  ol  transportation  of  the 
Lehigh  Valley  Railroad,  with  headquar- 
ters at  South  Bethlehem,  Pa.  He  will 
have  authority  to  issue  instructions  re- 
lating to  transportation,  movement  of 
trains,  distribution  of  cars  and  assign- 
it  of  motive  power. 

\ny  supply  firm  wanting  a  first-class. 
energetic  man  to  represent  their  goods 
with  railroad  officials,  can  hear  of  a  first- 
class  man  by  writing  to  the  editor  of  "Lo- 
comotive Engineering."  The  man  we  are 
prepared  to  recommend  has  an  exception- 
ally good  acquaintance  among  railroad 
officials,  has  an  excellent  address,  is  ener- 
getic and  a  gentleman. 

Mr.  E.  O.  McCormack,  general  pa 
?er    traffic    manager    of    the    Big    Foui 
Route.   Cincinnati,   is  giving  a  fifty  cent 
piece  of  music  for  ten  cents,  to  test  the 
value  of  the  different  papers  as  advertis- 
ing mediums.     The  piece  is  the  latest  and 
prettiest  two-step  of  the  day.     Send  ten 
cents   in    stamps,    and   mention   that   you 
•he   offer   in    Locomotive    Engineer- 
Mr.  J.  J.  Clair,  whose  writings  are  well 
known  to  our  readers,  has  been  appointed 
supervisor   of   engines   and   trains   of  the 
Pittsburg    division    of    the    Baltimore    & 
Ohio  Railroad.     Mr.  Clair,  who  is  a  re- 
markably clear  writer  on  locomotive  en- 
ring  subjects  has  been  twenty  years 
in  railroad  service  as  fireman  and  engine- 
man,  the  last  thirteen  years  of  that  hav- 
been   in    passenj  ice    on    the 

Baltimore   &  Ohio. 

Mr.  G.  F.  Black,  formerly  superinten- 
dent of  the  Quebec  division  of  the  Maine 
Central,  and  more  recently  assistant  en- 
gineer  of  the  whole  line,  has  been  ap- 
pointed division  superintendent  of  the  di- 
vision formed  by  the  consolidation  of  the 
Mountain  and  Quebec  branches.  Mr. 
Morris  McDonald,  assistant  to  General 
Manager  Evans,  has  had  his  official  title- 
changed  to  general  superintendent.  This 
involves  no  change  in  his  duties. 

We  received  a  letter  last  month  from 
Mr.  W.  F.  Galbraith,  master  mechanic  on 
the  Mexican  National  Railway,  directing 
his  paper  to  be  sent  to  Santiago.  Mexico, 


as   he  moved   from    San    Luis 

Potosi  to  that  place.  In  the  course  of  the 
letter  Mr.  Galbraith  writes:  "These  are 
the  main  shops  on  the  system,  having 
some  sixty  engines  on  the  division.  We 
have  our  own-  foundry  and  ear  works, 
and  build  half  the  cars  that  the  company- 
are  using.  In  addition  to  that,  we  do  a 
large  amount  of  outside  job  work  for 
prit  ate  parties." 

A  u  H played  on  our  genial 

friend,  Mr.  C.  A.  Moore,  of  the  firm  of 
Manning.  Maxwell  &  Moore,  during  the 
hot  time  of  the  election  for  the  officers 
of  Greater  New  York.  Mr.  Moore  is 
lent  of  the  Montauk  Club,  of  Brook- 
lyn, is  a  personal  friend  of  General  Tracy, 
and  was  one  of  the  warmest  supporters  of 
that  candidate  for  mayor.  As  a  testi- 
mony of  how  he  stood,  Mr.  Moore  had  a 
portrait  of  General  Tracy  displayed  in  one 
of  the  upper  windows  of  his  house.  One 
night  some  wags  got  a  ladder,  and  went 
up  and  pasted  a  portrait  of  Seth  Low, 
the  opposing  candidate,  over  that  of  Gen- 
eral Tracy.  It  was  only  when  his  friends 
began  to  inquire  of  Mr.  Moore  what  had 
happened  to  send  him  over  to  the  other 
camp  that  he  learned  what  had  been  done. 
Mr.  Moore  is  an  emphatic  sort  of  a  gen- 
tleman, and  we  shall  not  attempt  a  de- 
scription of  how  he  expressed  his  dis- 
pleasure. 

i     g     i 

EQUIPMENT  NOTES. 

The  Ann  Arbor  Railroad  are  having 
400  freight  cars  built  at  Pullman's. 

The  Seaboard  Air  Line  are  in  the  mar- 
ket for  450  box  cars  and  200  flat  cars. 

Haskell  &  Barker  are  engaged  on  an 
order  of  1,500  freight  cars  for  the  Illinois 
Central. 

The  St.  Charles  Car  Co.  are  building 
fifteen  freight  cars  for  the  Arkansas  & 
Choctaw. 

The  Union  Pacific.  Denver  &  Gulf  are 
in  the  market  for  five  locomotives  and  .500 
freight  cars. 

The  Georgia  Car  Co.  are  having 
twenty-five  freight  cars  built  by  the  Ohio 
Falls  Car  Co. 

The  Atchison,  Topeka  &  Santa  Fe  are 
having  250  freight  cars  built  by  the  Wells 
&  French  Co. 

The  Barney  &  Smith  Co.  are  building 
100  freight  cars  for  the  Cincinnati,  Ham- 
ilton &  Dayton. 

The  Missouri  Car  &  Foundry  Co.  have 
100  freight  cars  under  construction  for 
the  Missouri  Pacific. 

The  Omaha.  Kansas  City  &  Eastern  are 
having  ioo  freight  cars  built  at  the  St. 
Charles  Car  Works. 

The  Kan  Sei  Railway  of  Japan  are  hav- 
ing six  engines  built  at  the  Pittsburgh 
Locomotive  Works. 

The   G.   H.   Hammond  Co.  are  having 


fifty  freight  ears  built  by   the   Michigan 
Peninsular  Car  Co. 

The  St.  Louis  &  Southwestern  Railwaj 
are  having  100  freight  cars  built  at  St 
Charles  Car  Works. 

The  Ensign  Car  Mfg.  Co.  are  building 
100  freight  cars  for  the  San  Francisco  & 
San  Joaquin  Valley  Railway. 

The  Colorado  &  Northwestern  are  hav- 
ing twenty  freight  cars  built  by  the  Bar- 
my oc  Smith  Company. 

The  Harney  &  Smith  Co.  are  building 
fifty  freight  ears  for  the  Colorado  & 
Northwestern  Railway. 

The  Iowa  Central  Railroad  have  or-' 
dered  100  cars  from  the  Terre  Haute  <  !ar 
Manufacturing  Company. 

The  Lima  Locomotive  &  Machine  C». 
are  building  100  freight  cars  for  the  At- 
lantic &  Danville  Railway. 

Three  ten-wheel  engines  are  being  built 
at  the  Schenectady  Locomotive  Works 
for  the  Fitchburg  Railroad. 

The  Great  Northern  Railway  have  or- 
dered two  mastodon  engines  from  the 
Brooks  Locomotive  Works. 

The  Menasha  Wooden  Ware  Co.  are 
having  fifteen  freight  cars  built,  at  the 
Haskell  &  Barker  Car  Works. 

The  Consolidated  Rolling  Stock  CV 
are  having  100  freight  cars  built  at  the 
Michigan  Peninsular  Car  Works. 

The  Chicago  &  West  Michigan  Rail- 
way are  having  100  freight  cars  built  by 
the  Michigan  Peninsular  Car  Co. 

The  Ohio  Falls  Car  Co.  are  building 
200  freight  cars  for  the  Cincinnati,  New 
Orleans  &  Texas  Pacific  Railway. 

The  Pittsburgh  &  Western  Railway 
have  ordered  twenty-five  gondola  cars 
from  the  Youngstown  Car  Works. 

The  Norfolk,  Virginia  Beach  &  South 
ern  are  having  eighteen  freight  cars  built 
at  the  South  Baltimore  Car  Works. 

The  Youngstown  Car  Works  have  re- 
ceived a  contract  for  ten  new  hopper-bot- 
tom cars  for  Mortimer,  Myers  &  Co. 

The  Ensign  Manufacturing  Company 
have  received  an  order  for  500  box  car-, 
from  the  Norfolk  &  Western  Railway. 

The  Lackawanna  Live  Stock  Trans- 
portation Co.  are  having  thirty-two  stock 
cars  built  at  Jackson  &  Sharpe  Car  Co. 

The  Pittsburgh  Locomotive  Works  are 
engaged  on  an  order  for  two  six-wheel 
connected  engines  for  the  Union  Rail- 
way. 

The  Pittsburgh  Locomotive  Works 
have  an  order  for  one  six-wheel  connected 
engine  for  the  Arkansas  &  Choctaw  Rail- 
way. 

The  Brooks  Locomotive  Works  are 
building  one  eight-wheel  engine  for  the 
Buffalo,  Rochester  &  Pittsburgh  Rail- 
way. 

The  Rio  Grande  Western  Railway  have 


( Continued  on  page  937.) 
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Chuck  and  Boring  Bar  for  Eccentrics. 
The  practice  in  fitting  up  eccentrics  on 
the   Louisville    &    [ST.ish villc    Railroad    i 

omewhat  different  from  that  on  man) 
railroad  in  the  matter  of  boring  and  turn- 
nig.  By  the  system  illustrated,  on  the 
lines  devised  by  Superintendent  of  Motive 
Power  Leeds,  absolute  uniformity  in  fit 
is  obtained  besides  that  desirable  status 
of  things  in  shop  economy — intercb angi 

ibility, 
Eccentrics  are  held  in  a  chuck  secured 


to  the  fai  <   plate  as  shown,  for  boring;  the 
chuck  being  a  light  bi  isting  with 

three  lugs  for  the  holding  and  adj 
screws  on  the  front,  and  three  lugs  on  the 
back  to  fit  the  slots  in  face  plati       With 
such  a  chuck,  an  eccentrii    i     quii  kly  and 
accurately  set  ready  for  the  boring  tool. 

I  he    roughing    out    is    done    with 
dinary  boring  tool,  but  the  fine  work,  the 
operation     that     produces     the     aci 

limed  at,  is  reserved  for  the  specie 

ing  bar  shown   in  detail.     This  bar  con- 


i  7)4  inches 
ntaining  six  cutters 
tailed  in.     The  hi  Id  from  turning 

on  the  bar   by    i 
tin  li   with   the  ends,   which   pn 

i    but  doi 
re   v  nli   a  longitudinal   raoi 
on  the  bar.  between  which  and  the  head 
there  is  a  sliding  fit  over  the  thread  which 
is  cut  on  three-quarters  of  the  length  of 
the  bar  for  the  hexagon  feed  nut. 

ion  the  bar  is  carried  on  the 


o. 


J 


~ 


Forged  on     £g 


E3    » 


i     „ 

! 


fJT— >   I  Thic 


Clamps  at  B  B 
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lathe  centers  and  held  rigidly  by  a  long 
lever  which  fits  the  square  end  of  the 
boring  bar.  The  cutter  head  is  then  fed 
through  the  bore  of  the  eccentric  by  hand. 
bj    means  ir   wrench  which  fits 

the  hexagon  nut  on  the  boring  bar.  There 
is  no  labor  on  the  cutters  involved  in  the 
use  of  the  boring  bar.  since  their  only 
duty  it  to  scrape  the  hole  to  fit  a  standard 


repaid  in  results  after  the  job  is  finished. 
not  so  much  from  its  truly  cylindrical  sur- 
face, as  from  the  fact  that  the  eccentric 
is  under  the  strain  of  the  set-screws  while 
on  the  mandrel  to  be  turned,  and  there- 
fore under  actual  service  conditions,  and 
further,  that  tlu-  eccentric  is  held  against 
the  cut  on  the  mandrel  by  means  of  a 
kev  whose  renter  line  coincides  with  the 


of  offset  keys  in  the  axle.     These  are    01 
of  the  advantages  of  having  special  tools 
and  using  them. 

®  ®  ® 

A.  newspaper  paragraph  from  the  North 

west   informs  us  that  a  convict  spent  his 

hours  of  leisure  in  a  prison  at  Marquette, 

Mich.,  inventing  a  new  air  brake.    Those 
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Full  Size 
Cutter  and  Head 


or 


/  .  /  tiohii  erlnQ 


plug  gage  for  the  size  of  axle  the  eccen- 
tric is  to  fit.  Since  all  axles  are  turned 
to  ring  gages  belonging  to  the  system  of 
which  the  plugs  used  are  a  part,  it  fol- 
lows that  the  uniformity  in  fits  spoken  of 
must  be  an  assured  fact. 

The  care  and  pains  taken  in  the  turning 
of  the  eccentric  for  the  strap  fit  is  fully 


center  of  the  eccentric.  This  is  the  feature 
that  makes  the  job  an  interchangeable 
one,  for  the  reason  that  the  eccentric  may 
be  reversed  on  the  mandrel  without  im- 
pairing its  truth,  and  it  may  therefore 
replace  any  other  eccentric  of  the  same 
bore  with  full  confidence  that  the  angular 
advance  will  be  correct,  without  the  use 


who  do  not  know  anything  about  brake? 
say  that  this  convict's  invention  is  going 
to  effect  a  revolution. 

i     $     $ 

The  Southern  Pacific  shops  at  Sacra- 
mento. Cal..  are  employing  215  men,  a 
very  much  larger  force  than  they  have 
employed  since  the  hard  times  came  on. 


LOCOMOTIVE    ENGINEERING. 


practical  Letters  from  Practical  iVlen. 


All  letters   in  Ihis  Department  must  have  nann   oj  authoi  attached. 


A  "Very"  Local  Train. 

i  ditors: 

The  correspondence  about  delaying 
Hams,  conductors  playing  cards  with  Sta 
tion  agents  and  similar  features  of  "mod- 
ern" railroading,  recalls  an  actual  occur- 
ence on  the  little  road  which  runs  from 
Bethlehem    to    Bath,   in    Pennsylvania. 

It  was  a  one-horse  affair  then,  and  had 
only  one  engine,  which  made  daily  trips 
over  the  road,  stopping  wherever  anyone 
wanted  to  get  on.  at  crossroads  or  apolo- 
gies for  stations.  One  morning  an  old 
German  woman  stopped  the  train  at  a 
cross-road,  but  instead  of  getting  on,  she- 
said,  "I  haf  a  leedle  cow  I   want  to  sent 


m it  Bethlehei: 


"Where  is  it?"  inquire' 


the  trainmen,  who  didn't   like  to  be  de 
layed,  even  on  a  fourth-rate  road. 

"Oop  in  dcr  field.  I  vant  der  fireman 
to  help  me  catch  dot  leedle  cow  and  take 
him  mit  Bethlehem." 

This  was  a  little  beyond  the  limit  of 
endurance,  and  the  train  went  on;  but  the 
idea  of  stopping  a  train  while  the  fireman 
chased  a  calf  around  a  ten-acre  lot.  was 
too  good  to  keep,  and  the  fireman  didn't 
hear  the  last  of  it  for  a  long  time 

I.  B.   Rich. 
(Shi in/ rn,   X.  /. 

i     $     S 

Setting  Valves  by  Sound. 

.'  ditors: 

[  have  been  reading  the  interesting  arti- 
cles of  Mr.  Rogers  and  Mr.  Pitts  on  "Set- 
ting Valves  by  Sound."  I  have  had  con- 
siderable experience  setting  valves  any 
ild  way,  but  have  found  setting  by  sound 
a  poor  practice — in  fact,  simply  guess 
work.  I  do  not  quite  understand  Mr 
Pitts'  method  of  getting  forward  motion 
square  by  back  motion  rod.  If  valves 
are  not  in  cut-off,  of  course,  if  the  re- 
verse motion  is  out  any  considerable  e>: 
tent,  it  would  affect  the  other  motion. 
especially  when  working  near  center.  I 
have  set  the  valves  of  a  number  of  engines 
that  would  not  sound  square  in  all  points 
of  cut-off.  when  1  knew  positively  that  all 
valve  gear  was  correct:  then  in  my  search 
to  find  the  difficulty,  would  stumble  on  a 
number  of  defects  where  the  trouble  was 
li  icated. 

Sometimes  I  would  find  the  trouble  in 
the  ports  or  cavities  of  the  cylinder;  again. 
one  cylinder  a  little  different  in  chamber, 
or  a  cylinder  head  projecting  over  open- 
ing, or  main  rods  not  a  correct  length, 
compressing  (if  engine  has  cushion)  the 
steam  more  in  one  end  of  cylinder  than 
the  other,  creating  a  sharp  exhaust.  These 
defects  just  enumerated  are  scarcely 
noticeable  in  full  gear,  but  when  lever  is 
cut   back   near   center    of   quadrant,   they 


ihow  up  pretty  plain.     A  difference  in  the 
diameter    of    cylinders,    I    find,    may    be 
overcome  by  reducing  the  travel  ol 
mi  side  with  large  <  vliudci        Ili.it   im     n 
to  reduce  the  quantity  of  steam  going  to 
large   cylinder   to    minimize    the   quantity 
to   the   amount    required   to   produce    an 
equal   exhaust;    this    is   also    beneficial    m 
regard  to  a  weaving  or  jerky  motion  that 
is  generally  produced  by  a  differem 
diameter  of  cylinders.     If   Mr.    Pitts  was 
working   with    an    engine    with    a   differ- 
ence in  the  diameter  of  cylinder,  he  might 
change    his    back    motion    rods    until    he 
wore   them   out.   without    producing    an) 


done-,    of    which 

I    give    you    the    <ii 

Hight  from  rail  to  top  of  stack.  21  inches; 
boiler  diameter,  8  inches;  cylinders.  i'/i  :< 
2'/2  inches;  driving  wheels,  8  inches;  truck 
wheels,  \  inches;  grate.  S'A^7'A  inches; 
gage,  about  8  inches;  wheel  base,  s'/2  feet: 
total   I  -sure,   175  pounds;  ti 

capacity,   6    gallons;     boiler     capacity.    5 
gallon*;    weight    of   engine,   450   pounds 
Built    by   J.    W.    Shnver   Cthe   eng ■• 
of    Denver,   Col.,   and   photographed    bj 
sender. 

Theo  C.  Bbckb. 
.sy.  Louts,  Mo. 


I.II.I.II'!    1'IA.X    TRAIN. 


beneficial  results.  I  could  dwell  at  great 
length  on  experiments  I  have  tried  in 
setting  valves  by  sound,  tram  or  indicator, 
but  will  wait  to  see  how  I  fare  at  the  hands 
of  the  publishers. 

John  J  a  v. 
Columbus.  1  ' 


Lilliputian  Train. 

Editors: 

I  herewith  send  you  photograph  of  the 
Denver  Short  Line,  which  ran.  by  an  en- 
gagement, at  the  St.  Louis  Fair,  in  Octo- 
ber, and  received  a  good  patronage.  It 
has  three  officers — a  manager,  engineer 
and  agent.  This  line  carries  passengers, 
first  in  coal  cars,  and  the  round  trip  is  a 
circle  about  400  feet.  Each  car  seats 
three  children  or  two  adults 

The   photograph    shows    full   train   and 


Awkward  Engine  to  Repair. 

Editors: 

Having  occasion,  a  short  time  ag 
overhaul  a  small  locomotive  that  \\ 
signed  and  built  in  a  private  shop, 
convinced,  before  finishing  the  job.  that 
people  who  are  not  in  the  business  had 
better   let   locomotive   building   very    se- 
verely alone.    The  engine  was  of  the 
wheel   connected   type,   with    pony   truck 
front  and   back.     The  tank   was   located 
between  the  frames  and  in  front  of  the 
smoke-box.  and  so  close  that  it  had  to 
be  removed,  to  do  any  work  in  the  front 
end. 

But  this  was  not  the  worst  combination 
about  the  machine.  Between  the  top  and 
bottom  frames  was  a  casting  in  which  was 
incorporated  the  driving-brake  cylinder, 
I  pull-up")  rocker  box.  reversing  shaft 
bearing  and  bosses  for  holding  the  brake 
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nder  had  but  one 
removable  head  the  top  one.  The  re- 
movable lifting  arms, 
the  shaft  could  be  slipped  into  its  bear- 
ing on  one  side,  then  pushed  i  the 
other  bearing;  the  arms  adjusted  to  suit 
the  links,  and  keyed  fast.  To  rebabbitt 
the  rocker  boxes  and   make  the  other  I 

o  this  combination  was  what  "Lo- 
com  ring"  calls  "Ngxl,"   or 

which  is  the  same. 
[Tic  bosses  for  the  brake  hangers  had 
n  off  long  ago,  as  they  very  proper- 
ly   should;    to    replace    them,    some    me 
inic  had  substituted  wrought-iron  ones. 
In  tiding  them  in  place  with  -;s  bolts  in   >j 
,        cj  linders  were  o  x  14.  but  the 
Jinks   were   of  the   cast-iron   variety,   and 
wei  1. irately,    without    saddle    or 

ock,  38  pounds.     Yes,  they  were  heavy 

Hgh. 
Included  in  the  repairs  of  this  engine 
were  new  driving  brasses.  The  boxes  had 
at  some  time  been  slotted  out;  but  hav- 
ing no  facilities  for  machining  new 
brasses,  and  the  work  being  in  a  hurry.  I 
suggested  to  the  molder  to  try  casting 
the  brasses  in  place.  Being  somewhat 
uneasy  on  the  score  of  shrinkage,  we 
tried  one,  and  allowed  the  metal  to  flow 
into  the  old  oil  and  plug  holes.  It  made 
a  -urprisingly  solid  job.  We  cast  the  four 
brasses  in  place  in  less  time  than  I  could 
have  fitted  one  brass  in  place  by  ma- 
chinery, and  I  am  convinced  that  brasses 
can  be  cast  in  place  without  any  machine 
work,  and  ensure  a  good  fit.  Plugs  can 
driven  or  cast  in  place 

W.   DE  San  so. 
Tulare.  Cal. 

%         t         $ 
A  Veteran   Engineer  and    His  hngine. 
Editors: 

We  have  on  our  line  an  engineer  by  the 

■  1  tie  of  George  Garrett.  78  years  of  age, 
who  is  at  present  running  one  of  our 
Class  L  69  engines,  that  are  in  service  be- 
tween Laramie  and  Cheyenne,  Wyo.,  and 
who  gives  as  good  service  as  any  of  the 
younger  men  running  same  class  of  en- 
gine 

Thinking  it  may  be  of  interest  to  the 
readers  of  "Locomotive  Engineering."  1 
send  you  herewith  a  history  of  his  rail- 
way life,  also  a  photo  of  himself  and  the 
engine  he  runs. 

First  commenced  at  the  opening  of  the 
London  &  Northwestern  Railway,  at 
Camdentown.  London,  as  assistant  to 
machinist,  where  he  remained  for  two 
years.  Then  went  to  Cardiff,  South 
Wales,  where  he  worked  as  machinist  ap- 
prentice in  the  shops  of  the  Tuff  Vale 
Railway.  After  a  few  years  in  the  shop, 
was  put  on  the  road  firing,  where  he 
fired  but  a  short  time,  wdien  he  was  given 
an  engine  to  run.  switching  on  the  wharfs 
of  Bute  Docks.  This  in  1843.  From 
switch  engine  to  road  engine,  between 
Cardiff  and  Merthyr  Tydvil,  and  finally 
given  a  run  on  an  eight-mile  branch. 
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from     Navigation    House    to    Aberdare, 

wo  trips  a  day,  with  three  small 

es.     Engine  built  by  Norris  &  Co.. 

Philadelphia — 11-inch      cylinder.      single 


VETERAN  ENGINEER, 

drivers.  80  pounds  steam,  and  hook  and 
hand-gear  motion.  Engine  was  named 
the  W.  F.  Moorsom. 

About  1847  he  went  to  Ireland  with 
some  engines  built  by  Bury,  Curtis  & 
Kennedy,  of  Liverpool,  for  the  Great 
Southern  &  Western  Railway,  where  he 
took  an  engine  to  run  between  Dublin 
and  Cork,  166  miles.  He  remained  there 
for  twenty-four  years,   most  of  the  time 


Diameter    of    dining    axle    journals — 
1  ;  ini  hi 

Main  rod  journal     5  x  7M   inches. 

Weight  of  engine,  two  gages  of  water— 
163,800  pounds 

Weight   on    drivers— 141,600   pounds. 

Weight  of  tender,  coal  and  water — 
106,000  pounds. 

luiil  weight  oi  engine  and  tender  in 
working   order — 271,000  pounds. 

Outside  diameter  of  smallest  ring  of 
boiler — 72  inche 

Length  of  firebox — 10  feet. 

1  irate   surface — 34.47   square   feel. 

Two  hundred  and  seventy  -''4  inch 
Hues. 

Total  heating  surface — 2,313.7  square 
feet. 

The  grade  runs  as  high  as  106  feet  on 
west  side  of  hill,  and  97  feet  on  east  side 
of  hill.  Engines  are  rated  at  1,400  tons 
on  west  side  of  hill,  with  an  engine  of 
same  class  pushing.  Red  Buttes  to  Sher- 
man, 14.6  miles.  Average  time  consumed 
Red  Buttes  to  Sherman,  1  hour  and  10 
minutes.  This  rating  runs  from  40  to  48 
loads,  and  is  usually  all  air-brake  cars. 
Sherman  to  Cheyenne  is  32.7  miles,  an 
average  grade  of  90  feet.  Uncle  George 
takes  40  to  50  loads  down  this  grade  as 
well  as  the  younger  enginemen,  and  al- 
ways has  plenty  of  air,  and  no  trouble  at 
all  in  any  kind  of  weather;  is  always  satis- 
fied, and  we  never  find  him  looking  foi 
trouble. 

P.  H.  Stack, 
Loco.   Insp.,   Union   Pacific   Ry, 

Omaha.  Neb, 


ENGINE   RUN*   BY   THE   VETERAN. 


on  the  day  mail  train — a  very  important 
train. 

He  left  for  America  in  1871.  going  direi  t 
to  Omaha,  Neb.,  where  he  secured  a  posi- 
tion as  locomotive  engineer,  and  was 
sent  to  Laramie.  Wyo.,  where  he  has  re- 
mained ever  since  as  a  road  engineer,  and 
takes  his  turn  regularly,  in  all  kinds  of 
weather. 

Following  is  the  description  of  Engine 
1607,  the  engine  run  by  Mr.  Garrett: 

Cylinders — 22  x  28  inches. 

Diameter  of  driving  wheels — 51  inches. 


Putting  Animal  Oil  in  Boilers. 

Editors : 

In  issue  of  November  I  noticed  an- 
swer to  No.  83,  G.  C.  C,  Lowell,  Mass., 
and  would  like  to  state  my  experience 
I  once  forced  one  tcaspoonful  of  valve 
oil  through  injector  to  boiler,  and  I  had 
a  time  with  that  train.  No  engineer  can 
run  engine  and  pull  train  if  there  has 
been  the  least  particle  of  any  fatty  sub- 
stance blown  into  or  placed  in  boiler. 
You  said  that  oil  went  into  boiler  was  im- 
probable, but  possible;  and  one  thing  i= 
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MA 


sure — the    engineer    going    out    on    thai 
engine  would  not  have  to  ask  where  the 
oil  went.     My  experience  is,  the  oil  went 
to   the   cylinders.     Please  do   not   think 
I    am    criticising   your     answer;     only    I 
thought  it  illicit  lead  some  engine,  i    to 
gel  in  trouble,  like  I  did,  thinking  valvi 
oil  would  help  his  boiler  out,  and  get  left 
We  use  crude  oil  in  our  boilers  often, 
w.    \.  Thompson. 
El  Dorado.  Kan. 


Eccentric  Strap,  Etc. 
ditors: 

Winn  one  of  the  bolts  of  the  ordinary 
eccentric  strap  becomes  loose,  the  op 
posite  ear  is  almost  always  broken  off 
by  the  heavy  strain  brought  upon  it.  The 
amount  of  leverage  will  average  about 
8  to  i,  and  the  amount  of  pull  required 
to  move  the  valve  generally  proves  too 
much  for  the  ear  before  the  loose  bolt 
is  discovered,  and  if  broken,  the  strap 
is  practically   spoiled. 

Mr.  Foster,  of  the  Fall  Brook  Railway  . 
many  years  ago  recognized  this  defect, 
and  increased  the  length  of  the  ears,  so 
that  leverage  was  reduced  to  less  than 
one  half  of  that  of  the  ordinary  form. 
From  this  it  was  only  a  step  to  put  in  the 
additional  screw  bolt,  as  shown  at  A. 
Fig.  I,  and  thus  reduce  the  liability  of 
breakage  from  this  cause  to  a  minimum. 
A  large  number  are  in  daily  use,  and  are 
giving  good  results. 

Another  kink  is  the  form  of  rod  strap 
used  on  the  main  and  parallel  rods.  With 
the  usual  form  the  seat  for  the  brass  is 
planed  of  the  same  width  as  the  stub  end 
of  the  rod.  When  this  seat  becomes  worn 
from  loose  brasses,  it  is  necessary  to 
rivet  liners  on  the  inside  of  strap  to  take 
up  the  wear. 

Fig.  2  shows  the  form  adopted,  which 
has  the  seat  slotted  about  3-16  inch  nar- 
rower than  the  stub  end,  thus  giving 
plenty  of  material  for  wear  and  facilitating 
fitting  and  removal  of  brasses.  Some 
straps  in  use  have  the  same  principle  ap- 
plied to  the  sides  also. 

Probably  the  simplest  form  of  tumbling 
shaft  turners  in  use  has  been  rigged  up 
by  an  ingenious  mechanic.  It  being 
necessary  to  turn  a  shaft  in  a  lathe  of 
less  than  the  required  swing,  the  shaft 
was  placed  on  the  centers,  and  secured  in 
position  by  two  straddle  chucks  C  and  D, 
Fig.  3,  which  were  bolted  to  the  lathe 
carriage.  The  tail  stock  now  being 
pulled  back  out  of  the  way,  the  shaft  was 
free  to  move  with  the  carriage,  and  with 
its  axis  corresponding  to  that  of  the 
lathe.  A  peculiar  bent  tool  F  was  bolted 
to  the  face  plate,  and  the  amount  of  cut 
regulated  by  tapping  stub  end  of  the  tool 
with  a  hammer;  the  carriage  carrying 
the  shaft  being  fed  as  usual.  This  primi- 
tive rig  has  proved  so  successful  that  all 
the  tumbling  shafts  are  now  turned  in 
this  manner,  and  as  smoothly  as  can  be 


di  ired  th<  parallelism  ol  tin  bearings 
being  1  ured  D3  th<  fai  1  that  the  shaft 
1  hucked  by  its  original  centers.  In 
shops  where  the  straddle  chucks  are  not 
available,  two  center  rests  of  the  right 
hight    will    answer   every    purpose. 

D    I.     ROGBRS. 

(  brtttng,  .V.   )  . 


Locomotivt  Engine*  ring 


Fig.  2 


can  no  more  prescribe  intelligently 

until  h'  ed  the  case,  than  can, 

the  boiler-maker  make  alter:, 
able  for  the  conditions  of  this  engine 
failure.  The  trouble  may  be  with  the 
stomach  of  the  man  to  properly  assimi- 
late the  food  he  has  eaten,  or  the  engine 
to  properly  assimilate  the  fuel  and  secure 
from  it  all  the  nutriment  and  life-giving 
qualities  to  the  heating  surface  of  the. 
boiler.     There  may  1  traction  in 

the  bowels,  or  they  may  become  a 
gent:  likewise  the  flues  of  the  engine — 
congestion  may  have  been  caused  from 
bodily  exposure  of  the  man,  and  may  be 
the  result,  on  the  part  of  the  engine,  of 
the  lower  half  of  the  firebox  sheets  be- 
coming  exposed  to  cold,  dead  ashes,  on, 
account  of  carrying  a  heavy  dead  fire 
The  lungs  of  the  man  may  breathe- 
through  diseased  air  passages;  th< 
gine  may  breathe  through  diseased  damp- 
ers, grate  bars  or  side  bearings.  It  can 
now  be  seen  that  it  is  just  as  essential 
in  the  one  case  as  in  the  other,  that  a 
careful  diagnosis  be  made  in  reporting  an 
engine  not  steaming,  and  note  carefully 
the  conditions  and  performance  of  the 
engine  and  advise  intelligently  as  to  the 
drafting  of  the  engine. 

How  is  this  to  be  done?  some  will  ask. 
There  is  only  one  correct  way — handle 
the  scoop.  If  you  have  a  fireman  who. 
fires  intelligently,  carefully  noting  the 
placing  of  his  coal  upon  the  grates,  and 


Fig.  3 


The  Proper  Doctor  for  a  Poor  Steamer. 

Editors : 

"Engine  does  not  steam"':  there  is  a 
power  of  indefinite  information  conveyed 
in  these  four  words,  to  the  boiler  shop 
or  roundhouse  foreman  as  he  scrutinizes 
the  engineer's  report  book  of  the  neces- 
sary work  to  be  done  on  his  engine.  This 
case  is  synonymous  with  the  one  of  a 
physician  being  called  and  asked  to  pre- 
scribe for  a  sick  man  when  he  knows 
neither    symptoms    nor    conditions.      The 


the  result  after  putting  it  there,  you  can 
depend  on  him  for  proper  information; 
but  the  man  who  handles  the  scoop  is  the 
only  one  who  knows  just  what  the  fire 
is  doing,  and  if  a  traveling  engineer,  fire- 
man or  fuel  agent  is  desirous  of  ascer- 
taining the  trouble  with  any  engine  not 
steaming,  let  him  callous  his  hands  on 
the  shovel,  and  not  callous  the  seat 
box. 


W    J.  Torrance. 


Evansville,  hid. 
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Louisville  &  Nashville  Sander. 

Editors: 

II.  rewith  we  hand  you  blueprint  of  our 
pneumatic  track  sander.    This  is  the  ver) 

latesl    and    only    adjustable    teed    out.       It 
in  all  positions  of  engineer's  brake 
valve,  <>r  no  like:  is  automatically 

1;  can't  be  forgotten,  etc.  We  have 
had  these  in  service  for  the  pasl  tweh  i 
months  on  this  division  of  the  Louisville 
&  Nashville,  and  they  have  never  been 
even  looked  at.  There  are  also  S' 
~ets  on  other  divisions  of  this  system 
giving  entire  satisfaction.  Mr.  Leeds. 
superintendent  of  motive  power,  says  it 
is  all  right,  and  he  will  put  them  on.    This 


tool  very  strong,  and  to  all  appearance 
durable,  and  have  used  it  to  great  advan- 
tage in  removing  bolts  from  frame  and 
other  parts  of  locomotive  where  we  could 
not    USi  ledge    or    cannon       Vou    will 


Fig.  2 

arrangement  retains  old  sand  valves,  to 
be  used  in  case  of  a  failure  of  air  supply. 
and  also  uses  the  old  valves  as  a  cleanet 
for  pneumatic  valves;  thus  keeping  both 
ready  for  service.  It  always  applies  full 
in  emergency.  We  have  just  received 
an  order  from  the  N.  C.  &  St.  L.  for 
trial  set.  We  put  them  on  any  road  wish- 
ing to  try  them,  free  of  charge,  and  let 
them  do  their  own  talking.  Have  yet  to 
find  an  engineer  who  is  willing  to  ex- 
change for  any  other  kind. 

J.  H.  Watteks, 
Division  M.  M„  L.  &  N.  R.  R. 
Ann  i  si  on,  Ala. 

§      3      i 

Piston  Rod  Extractor. 
Editors: 

I  send  you  a  wood-cut  of  a  piston  rod 
extractor  that  I  invented  some  three 
years  ago.  and  have  been  using  since  that 
time,  with    marked    success.      I    find    the 
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observe  that  the  tool  is  so  made  thai  ii 
may  be  used  in  almost  any  form  of  cross- 
head.  We  have  never  found  a  piston 
that  it  would  no!    remove  readily. 

C.  E.  Nichols. 

Mandim,  X.  D. 

%  %  g 

"Setting  Valves  by  Sound." 

Editors: 

A  full  reply  to  the  questions  asked  by 
Mr.  Pitts  in  the  November  "Locomotive 
Engineering,"  in  regard  to  the  adjust- 
ment of  locomotive  valves  by  sound, 
would  require  considerable  space.  But 
briefly  as  possible,  the  cause  of  the  heavy 
exhaust  coming  on  the  back  centers  of  a 
worn  road  engine  is  partially,  as  Mr.  Pitts 
states,  the  wear  of  the  shoes  and  boxes  in 
a  forward  direction;  but  the  larger  part 
is  generally  due  to  the  effect  of  the  dis- 
placement of  the  valve  stem. 

The  area  of  a  stem  1)4  inches  in  diam- 
eter is  22/s  square  inches.  This  multi- 
plied by  pressure  in  the  steam  chest  at 
150  pounds  gives  360  pounds  steady  push 
backward  on  the  valve  rod.  The  writer 
believes  that  a  well-lubricated  balanced 
valve  on  16-inch  ports  will  not  require 
this  amount  of  pull  to  move  it  when  en- 
gine is  under  motion  at  slow  speeds.  At 
any  rate,  the  valve  motion  parts  have  this 
additional  resistance  to  overcome  in  forc- 
ing the  valve  ahead  than  when  moving  it 
back,  so  that  all  the  working  parts  will 
be  worn  greater  on  the  sides  subjected  to 
this  resistance  than  on  the  sides  opposite, 
and  in  a  greater  degree,  proportionally, 
than  with  an  unbalanced  valve. 

This  wear  has  the  effect  of  lengthening 
the  distance  between  the  eccentrics  and 
the  rocker  pin.  and  to  compensate  for  it, 
the  eccentric  rods  require  to  be  short- 
ened. 

Mr.  Pitts  will  observe,  if  he  carefully 
reads  the  letter  in  the  October  number, 
on  page  749,  that  it  states  that  alt  the  rods 
are  to  be  shortened  an  amount  that  will 
depend  on  the  conditions  found,  also  that 
lameness  is  supposed  to  be  due  to  wear, 
and  not  to  slipped  rods.  In  this  case  both 
forward  and  backward  rods  should  have 
the  same  length  as  when  adjusted  in  the 
shops,  and  as  the  backward  rod  connec- 
tions are  likely  to  wear  as  much  or  more 
than   the    forward    ones,   owing   to   their 


catching  more  dust  and  grit,  they  will  all 
require  to  be  shortened  practically  the 
same  amount. 

Quoting  from  the  former  letter;  "In 
case  that  an  eccentric  rod  has  slipped,  re 
place  it  as  near  the  original  posi 
tion  as  possible,  and  work  engine 
in  the  corner  in  the  direction  in- 
dicated by  rod  slipped — as  forward 
for  forward-motion  rod."  If  the 
backward  rod  was  slipped,  the  en- 
gine should  of  course  be  worked 
in  full  backward  gear.  No  prac- 
tical valve  setter  would  attempt  to 
adjust  valves  in  this  manner  with- 
out a  thorough  test  in  both  direc 
tions;  neither  would  he  attempt  to 
secure  proper  steam  distribution  by  the 
distortion  mentioned,  as  it  is  well  known 
that  the  backward  eccentric  fills  practi- 
cally an  equal  position  with  the  forward 
one.  With  eccentrics  of  the  same  ad- 
vance, and  with  the  link  hooked  up  on 
the  center,  the  motion  of  the  rocker  is 
due  equally  to  both  eccentrics,  ami  is 
nearly  equal  to  a  crank  whose  length  is 
equivalent  to  the  linear  advance  plus  the 
increase  of  lead,  and  its  radial  line  lies  in 
the  same  plane  of  revolution  as  that  of 
the  main  crank  pin. 

An  explanation  of  the  lack  of  the  sharp 
exhaust  characteristic  of  an  engine  fresh 
from  the  shop  seems  hardly  necessary,  as 
no  valve  motion  with  1-16  of  an  inch  lost 
motion  in  the  valve  yokes,  and  double 
that,  or  more,  in  the  links  and  connec- 
tions, could  hardly  be  expected  to  fulfill 
its  functions  properly.  The  wonder  of  it 
is,  how  some  of  the  scrap  heaps  running 
to-day  are  able  to  get  over  the  road  at  all 
The  writer  has  not  attempted  to  give 
a  full  explanation  of  this  subject,  and  any 
practical  man  who  has  had  experience  in 
this  work  knows  that  it  is  at  times  a  very- 
tricky    and    unsatisfactory   business. 

Fred  E.  Rogers. 
Corning,  X.   )'. 


When  the  Wabash  Company  opened 
their  new  Chicago-Buffalo  line,  they  took 
the  position  that  they  could  not  afford  to 
discriminate  between  their  Eastern  and 
Western  lines  in  the  matter  of  free  re- 
clining chair  cars,  and  at  once  began 
running  these  cars  on  the  new  line  be- 
tween Chicago  and  Buffalo  and  New- 
York.  There  was  a  vigorous  protest 
from  the  Eastern  competitors  of  the 
Wabash  against  this  innovation,  but 
Wabash  officials  continued  running  the 
cars.  Then  certain  of  the  Eastern  lines 
took  the  matter  up  with  the  Joint  Traffic 
Association,  with  the  view  of  compelling 
the  Wabash  to  withdraw  the  through 
chair  car  service.  The  board  of  managers 
have  now  announced  that  they  have 
stricken  the  subject  from  the  docket,  thus 
practically  deciding  that  the  Wabash  has 
the  right  to  operate  these  cars  on  all  por- 
tions of  its  lines. 
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Welding  Copper. 

Messrs.  Wyman  &  Gordon,  of  Won  i 

i  i       \l,i  h.i\  i     In  in      I  m  1 1  v  1 1 1  v.    tin'    <|iii 

ihiii  iii  welding  copper,  and  \v<i\  e  devised 
pi  i  ill  mi.  liiiiii  v  for  1 1 1  i  ^  purpose  whicli 
di  ie  i  nui   require  the  use  oi  elei  trii  itj 

I  in  ,  . ,|„  nsr  of  lining  up  for  ea<  li  weld 
is  such  that  it  is  not  advisable  to  u  u  il 
except  where  large  lots  of  the  same  shape 
are  to  be  welded.  They  very  naturally  do 
not  care  to  make  the  process  public,  but 

tin    fact  that  copper  can   be   welded   with 

•  nit  electricity  is  of  interest  to  mechanics 

[I  nil  allj 


Chip  Made  by  Pneumatic  Tool. 

I  he  annexed  engraving  is  taken  fr a 

photograph  of  a  chip  cut  out  of  a  plate 
belonging  to  one  of  the  Japanese  cruisers 
indei  Construction  at  Cramps'  shipyard 
in  Philadelphia.  The  cut  was  made  with 
one  of  the  Chicago  pneumatic  tools,  and 
was  done  at  the  rate  of  three  inches  pei 
minute. 

The  engraving  gives  a  striking  idea  ol 
the  tremendous  power  possessed  by  these 
pneumatic  tools.  Cramps'  people  have  a 
^reat  many  of  the  tools  in  use,  and  all 
other  ship  building  firms  are  equipping 
their  yards  with  the  chipping  tools  as  fast 
as  they  can  get  them  into  service. 


CHIP    MADE    WITH     PNEUMATIC    CHIP 
PING    TOOL. 

The  works  of  the  Chicago  Pneumatic 
Tool  Company  are  working  day  and 
night  and  are  away  behind  on  their  or- 
ders. The  orders  are  said  to  average 
about  twelve  machines  per  day.  President 
Duntley  has  been  traveling  in  the  East 
for  several  weeks,  and  finds  the  outlook 
tV'i  business  to  be  away  beyond  any  ex- 
pectations he  ever  entertained.  He  lias 
opened  offices  in  the  Baird  Building,  122 
Liberty  Street,  New  York,  where  his  tools 
can  be  seen  at  work  at  any  time.  Mr 
Duntley  wishes  us  to  say  that  he  would 
like  to  have  railroad  men  interested  in 
pneumatic  tools  pay  them  a  visit,  so  that 
they  can  see  for  themselves  what  the  ap- 
pliances are  good  for. 


Kail  Cutting-off  Machine. 
The   special   cold    saw    cutting 

■  I !,  hereby  show  ii,  h.i     i"  en  di 

[1 .1  .  mi  ing  ofl  tin   -  nd    "i  old  rails  n  hi  n 
they  are  worn  at  the  end  i  foi  n 
ide  tracks  or  small  division 

The  tool  is  a  No.  .j  bar  cold  saw  cut 
ting  off  machine,  has  ;,  ;iV.  j)  inches 
in  diameter,  and  the  work  table  i     pro 

\  i.led  with  .1  I"  '  lal  '  lamp  im  hohliii.' 
three  rails  at  our  time  With  thi  system 
.a  1  utting.three  railscan  be  cul  off  al 


I., 1  p  do 

the  saving 
in   operation   of  the  road  by  the  change 
will  be  very  large,  as  it  enables  thi 
pi  1   nam  to  bi    greatly  in<  nd  re 

the  liability  to  to  the  mini 

mum 

$           I           $ 
[ii  higan    Central  re   re- 
numbering   all    the    locon  long- 
ing to  the  road,  and  arranging  them  so 


NEWTON    CUTTING-OFF    MACHINE 


is  quickly  as  one.  and  is  adapted  to  the 
heavy  handling  necessary  where  it  is  used 
for  this  work.  The  machine  has  a  vari- 
able feed  which  is  controlled  by  a  lever 
and  a  power  quick  return.  Manx  of 
these  machines  which  are  sold  are  placed 
111  positions  wdiere  it  is  not  convenient  to 
apply  power  to  them  and  are  driven  with 
.1  direct  coupled  electric  motor.  All  the 
main  gearing  of  the  machine  is  of  steel 
and  the  worm  of  phosphor  bronze  with  a 
hardened  steel  wheel.  The  machine  is 
made  by  the  Newton  Machine  Tool 
Works,   Philadelphia. 

$  g  § 

The  improvements  ..11  the  main  line  of 
the  Baltimore  &  Ohio,  west  of  and  be- 
tween Martinsburg.  W.  Va.,  and  North 
Mountain,  were  completed  November  1st. 
They  cover  a  distance  of  nearly  four 
miles,  starting  three  miles  west  of  Mar- 
tinsburg and  extending  some  distance 
west  of  Myers  Hole,  which  is  near  the 
North  Mountain  station.  At  Myers  Hole 
the  line  was  changed,  taking  out  some 
very  objectionable  curvature,  and  the 
roadbed  raised  nearly  15  feet,  eliminating 
two  grades  of  42  feet  per  mile,  which 
came  together  at  Myers  Hole,  and  substi- 
tuting therefor  an  almost  level  track. 
This  point  on  the  road  has  always  been 
a  dangerous  one.  and  many  freight  wrecks 
have  occurred  there.  Apart  from  doing 
away   with   the   dangerous   feature   of  two 


that    the    numbers    of    each    da 
gether.       It    is    a    StUpi  ob,    as    the 

classes  of  engines  have  been  mixed  up 
rather  promiscuously.  We  do  not  envy 
the  roundhouse  foreman  of  their 
for  the  next  three  months.  We  know  of 
nothing  which  embarrasses  a  round- 
house foreman  so  much  as  changing  the 
numbers  of  engines.  He  gets  to  iden- 
tify an  engine  by  its  number  in  the  same 
way  as  he  identifies  a  man  by  his  name. 
and  the  work  of  attaching  a  new  iden- 
titv   to   each    is    very   tiresome. 


We  are  not  sure  as  to  the  largest  num- 
ber of  patents  ever  issued  to  one  man  at 
the  same  time,  but  venture  to  guess  that 
Mr.  Milo  G.  Kellogg,  of  Chicago,  comes 
pretty  near  breaking  the  record,  whatever 
it  is.  On  October  26th  he  was  granted 
no  less  than  124  separate  patents,  occupy- 
ing 141  pages  of  the  "Patent  Office  Ga- 
zette.'' This  represents  a  nice  little  sum 
of  money,  both  for  the  Government  and 
the  Patent  Attorney. 

$  $  $ 

The  machinery  in  the  L'nited  States 
Rolling  Stock  Company's  works  at  De- 
catur. Ala.,  has  been  moved  to  the  com- 
pany's works  at  Anniston.  The  citizens 
of  Decatur  do  not  like  the  change,  and 
they  are  doing  some  very  vigorous  kick- 
ing. 


,,  i  o 
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Railroading  with  the  Confederacy. 
BY  CARTBR  S.    ANDKRSOK 

October   13,   1897. 

The  Kilpatrick-Dahlgren  raid,  Febru- 
1.  1864,  in  sight  oi  the  Confederate 
capital,  and  between  it  and  the  main  army 
of  defense,  being  entirely  unexpected  and 
unannounced  by  even  the  firing  of  a 
gun.  was,  to  the  military  and  citizen ; 
of  this  part  of  \  the  greatest  sur- 

prise of  the  war.  On  March  1st,  when 
1  ieneral  Kilpatrick  crossed  the  South 
Anna  River  at  Blum's  Bridge,  twenty 
five  miles  irom  Richmond — and  about 
which  I  will  write  later — had  he  gone 
directly  towards  Richmond,  instead  of 
around  to  the  east  of  Richmond, 
he  could  very  probably  have  taken  the 
1  ity  easily.  For,  by  doing  this,  he  could 
have  reached  there  and  made  the  attack 
■in  the  Brook  Road  at  the  same  time  that 
Col.  Dahlgren  did  on  the  Westham  Road, 
and  before  Gen.  Hampton,  who  was  in 
iursuit,  could  have  overtaken  him. 
But  anyone  can  see  it  all  alter  it  is  over! 

This  raid  awoke  from  winter's  leth- 
argy not  only  the  peaceful  citizens,  but 
also  aroused  the  dogs  of  war,  and  put  in 
action  both  armies,  which,  up  to  this  time, 
had  been  wintering  on  their  respective 
sides  of  the  Rappahannock  River.  Gen. 
Grant  assumed  command  a  fortnight 
after  the  time  of  which  I  write,  and  soon 
after  fought  with  Lee  the  historic  battle  s 
of  the  Wilderness,  Spottsylvania.  North 
Anna  River,  Hanoverton,  and  last,  but 
by  no  means  least,  the  bloody  battle  of 
Cold  Harbor,  which,  in  my  humble  opin- 
ion, was  the  most  severe  repulse  Gen. 
Grant  ever  had. 

I  was  a  prisoner  at  Gen.  Grant's  head- 
quarters, a  short  distance  from  the  battle- 
field, on  the  evening  of  the  last  great 
battle  at  Cold  Harbor,  and  I  formed  this 
opinion  from  what  I  saw  and  heard  from 
the  soldiers  around  "Bull  Ring.''  as  they 
called  the  place  wdiere  we  were  under 
guard.  Such  significant  orders  as  these 
were  given:  "No  lights!"  "No  fires!"  "No 
loud  talking!"  "If  there  is  any  demon- 
stration among  the  prisoners,  the  camp 
will  be  shelled!"  "Place  the  cannon  to 
bear  on  camp,"  etc.  N'o  so-called  coffee 
was  made  that  night  in  our  tin  cans,  but 
in  silence  we  nibbled  our  hard  tack.  One 
of  my  fellow-prisoners  having  in  his  pos- 
session a  small  piece  of  meat,  and  over- 
by  the  desire  for  the  flesh-pots  of 
Egypt,  had  raked  a  few  coals  of  fire 
together,  and  was  essaying  to  make  unto 
himself  a  little  savory  stew,  in  which  his 
soul  delighted.  He  was  complacently- 
stirring  the  concoction  and  humming  to 
himself  in  sweet  anticipation,  when  1 
guard  came  quietly  by.  with  a  gentle 
movement  of  his  foot  he  kicked  over 
the  stew,  and  firmly  crushed  out  the 
coals.  Not  a  word  was  said  on  either 
side.  It  was  the  "sublime  eloquence  of 
an   act."     Words  would  have  been   idle! 

Very    early    the    next     morning,     Gen 


Grant  moved  rapidly  his  army  under 
cover  of  his  gunboats  at  West  Point,  on 
the  York  River.  History,  however,  tells 
this. 

1  will  now  go  back  and,  as  I  started  to 
do,  show  to  the  reader  Gen.  Kilpatrick  as 
he,  with  5,000  troopers,  approached  An- 
derson's Ford,  on  the  North  Anna 
River,  about  two  miles  from  Beaver  Dam 
Depot,  on  the  Virginia  Central  (now 
Chesapeake  &  Ohio)  Road,  while  Col. 
Dahlgren,  with  less  than  500  men,  crossed 
the  North  Anna  ten  miles  higher  up  the 
river,  opposite  Frederick's  Hall  Depot, 
on  the  Virginia  Central  Railroad.  Gen. 
Kilpatrick  struck  the  Virginia  Central 
Railroad  at  Terrell's  Crossing,  about  ij/ 
miles  east  of  Beaver  Dam  depot,  where 
he  came  very  near  capturing  the  train 
of  which  I  was  conductor,  and  of  which 
I  will  presently  tell.  He  did  no  harm  to 
the  railroad  track.  I  will  here  remark 
that  these  raiders  did  no  harm  to  prop- 
erty: they  took,  as  they  went,  the  slaves 
and  horses:  but  they  did  not  tear  up  and 
destroy  track,  as  Gen.  Sheridan  invariably 
did. 

From  Terrell's  crossing  Gen.  Kilpatrick 
went  across  the  country  to  Little  River, 
encamping  for  the  night  on  Col.  Fon- 
taine's farm,  called  "Colley  Swamp."  Then 
crossing  Little  River  at  Honeyman's 
Bridge  and  the  South  Anna  at  Blunt's 
Bridge  he  went  in  the  direction  of  Atlee. 
on  Virginia  Central  Railroad,  northeast 
of  Richmond.  He  encamped  near  Atlee 
on  the  night  of  March  1,  1864,  and  was 
attacked  during  the  night  by  Gen.  Hamp- 
ton, routed,  and  made  his  way  back  to 
the  Federal  lines  the  next  day.  Col  Dahl- 
gren crossed  the  Virginia  Central  Rail- 
road about  2l/2  miles  east  of  Frederick's 
Hall,  at  Gunnel's  and  Coat's  crossing.  His 
men  were  in  two  squads.  They  captured 
a  court-martial  which  was  in  session  in 
an  old  house  on  Addison  Coat's  farm, 
mounted  them  on  Mrs.  Holladay's  horses 
and  struck  out  for  Dover  Mills,  on  the 
James  River,  crossing  the  South  Anna  at 
Car's  Mill.  Finding  that  he  could  not 
ford  James  River  at  Dover  Mills,  as  it 
seems  he  had  been  informed  by  his  guide. 
Col.  Dahlgren  took  the  mountain  road 
north  of  James  River  and  pushed  on 
towards  Richmond,  approaching  the  capi- 
tal on  the  evening  of  March  1st  via  the 
U  1  tliam  road.  When  a  few  miles  from 
the  city  he  met  the  Local  Defense  Troops 
and  fought  the  sharp  battle  of  Glenbur- 
nie.  In  passing,  will  say  that  the  Local 
Defense  Troops  were  composed  of  em- 
ployes of  the  Tredegar  Iron  Works,  the 
armories,  the  railroad  men.  department 
clerks,  etc.  Before  this  little  battle  our 
Local  Defense  Brigade,  under  command 
of  Gen.  Custis  Lee.  was  the  laughing 
stock  of  the  army.  Many  funny  predic- 
tions were  made  by  both  military  and  cit- 
izens as  to  what  would  happen  were  these 
ders  forced  into  a  fight.  But  this 
battle  placed  our  Local  Defense  corps 
alongside  the  gallant  boys  who  wore  the 


gray.     One  drawback  to  our  Local   D 
fense    Brigade    was    their    proximity 
Richmond  and  the  accessibility  which  t 
boys  had  to  a  city's  many  temptation 
tractions   and   snares.     To   resume,    aft 
this  battle  of  Glenburnie  Col.   Dahlgi •• 
evidently   decided    to    get   back    into   tin 
Union  lines,  as  Gen.  Kilpatrick  had  fail. 
to  signal  him.     Col.  Dahlgren  came  out 
on  the  Brook  road  and  crossed  the  V11 
ginia     Central     at     Peake     Station,     and 
crossed  the  Pamunky  River  at  Hanover 
ton. 

Having  given  in  dry  facts  an  outline  o' 
the  raid  as  a  military  movement,  I  re 
turn  to  my  narrative.  On  the  day  that 
Gen.  Kilpatrick  was  approaching  th 
North  Anna  River  at  Anderson's  Ford, 
opposite  Beaver  Dam.  on  the  Virginia 
Central  Railroad,  Dr.  Charles  J.  Terrell 
a  Confederate  surgeon,  and  G.  N.Thonip 
son.  a  Confederate  cavalryman,  both  of 
whom  lived  near  Beaver  Dam,  and  win 
were  then  at  home  on  a  furlough,  had 
agreed  to  go  across  the  river  into  Caro- 
line County  to  take  a  hunt,  intending  to 
cross  at  Anderson's  Ford.  At  2.30  P.  M. 
on  the  same  day,  Feb.  29,  1864.  I  left  Rich- 
mond for  Gordonsville  with  the  after- 
noon passenger  train,  consisting  of  one 
baggage  car,  one  express  car  and  three 
passenger  coaches.  The  engine  was  E 
Fontaine,  built  by  Norris  &  Son,  1854.  It 
had  four  drivers,  60-inch  diameter,  and 
was  run  by  Engineer  James  Ramsey. 
(This  engine  exploded  at  Wickham's  Sta- 
tion Nov.  14,  1864,  instantly  killing  James 
Ramsey  and  an  unknown  soldier,  who 
had  just  flagged  the  train  to  get  on,  and 
was  struck  when  just  opposite  the  explod- 
ing engine.)  The  train  was  crowded,  as 
was  every  train  during  the  war,  with  citi- 
zens, soldiers,  sutlers,  etc.  The  E.  Fon- 
taine was  a  fairly  good  passenger  engine 
for  those  days,  and  James  Ramsey  not  a 
timid  driver.  As  we  dashed  along 
through  Hanover  County  that  afternoon 
we  had  as  little  idea  of  what  a  dangerous 
trap  was  then  set  for  us  to  fall  into  as  did 
Dr.  Charles  Terrell  and  "Galley"  Thomp- 
son of  the  fun  in  store  for  them.  They 
were  riding  along  towards  Anderson's 
Ford.  Mr.  Thompson,  familiarly  known 
as  "Galley"  Thompson,  was  ahead,  and 
had  just  been  talking  over  his  shoulder 
to  Dr.  Terrell,  telling  him  what  a  narrow 
escape  he  had  once  made  from  being  cap- 
tured. As  they  aproached  the  river  he 
threw  the  reins  on  the  horse's  neck  to  let 
him  drink.  At  that  instant  Kilpatrick's 
men,  who  happened  to  ride  up  on  the  op- 
posite side  of  the  river,  covered  him  with 
their  guns  and  called:  'surrender!"  "Gal- 
ley" had  always  dreaded  being  captured, 
and  so  surprised  and  startled  was  he  that 
he  dashed  his  loaded  gun  over  his  head 
into  the  river,  and  cried:  "The  damn 
Yankees  have  got  me  at  last!"  The  men 
then  took  him  in  charge,  and  carried  him 
along  near  his  own  home.  Seeing  a 
neighbor,  "Galley"  called  out  regardles 
of  the  personality  of  his  remarks:  "Tate 
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tell  Lucy  Ann  (Ins  wife)  tin-  damn  Yank- 
ees have  got  me,  but  I'll  be  home  to  din- 
ner to-morrow!"  Sure  enough  that  night 
he  dun  himself  out  of  a  tobacco  house 
where  he  had  been  imprisoned  and  got 
home  the  next  day  to  dinner! 

Dr.  Terrell  was  far  enough  behind  Mr. 
Thompson  to  take  in  the  situation  at  the 
river,  and  to  save  himself.  He  retreated 
in  good  order,  going  back  by  Beaver 
Dam,  notifying  them  and  hurrying  home 
near  Terrell's  crossing,  he  put  one  of  his 
servant  boys  on  his  finest  horse  to  recon- 
noitre and  report  to  him  the  situation 
of  the  enemy.  lie  never  again  saw  horse 
or  rider.  Meanwhile,  he  had  another  boy 
"hook  up"  the  oxen  and  haul  the  meat 
into  the  woods.  "Save  your  bacon,"  was, 
literally  "first  in  the  hearts  of  our  country- 
men"— and  women,  too — whenever  we 
heard  of  a  raid.  Dr.  Terrell  was  hurrying 
the  boy  and  oxen  along,  so  as  to  get  the 
bacon  safe  and  in  a  hidden  place  before 
he  left  the  house,  when  he  heard  my  train 
coming  at  Hewlett's,  a  station  three  miles 
off.  He  realized  that  we  would  be  cap- 
tured or  killed  if  we  went  on,  so  he  de- 
termined to  try  to  notify  us  of  the  danger. 
Accordingly,  he  left  everything  to  the 
care  of  his  wife,  and  started  out  for  the 
track.  He  ran  down  it  some  distance, 
hat  in  hand,  and  waved  us  down.  Ram- 
sey, seeing  him,  called  sharply  three  times 
for  brakes,  which  meant  trouble,  so  out 
of  the  window  popped  every  head,  to  learn 
the  cause  of  the  signal.  We  then  saw  Dr. 
Terrell  running  up  and  waving.  We 
wondered  what  the  trouble  could  be. 
"What's  the  matter,  Doctor?"  we  called 
out,  as  he,  exhausted,  came  up  to  us. 
He  answered  at  once,  "The  Yankees! 
They  are  between  here  and  Beaver  Dam. 
I  saw  them  not  a  half  an  hour  ago  my- 
self. They  are  certainly  trying  to  cap- 
ture your  train,  for  I  heard  the  cavalry 
riding  rapidly  down  the  country  road. 
They  are  riding  towards  Hewlett's  in 
your  rear,  to  cut  you  off."  He  begged 
us  to  run  back  as  quickly  as  possible, 
warning  us  that  we  would  otherwise  cer- 
tainly be  captured  very  soon.  Turning 
quickly  to  Ramsey,  I  said,  "Jim,  what's 
best?"  "Cap'n,"  said  Ramsey,  coolly, 
"I'll  do  anything  you  say;  but  damn  if  / 
believe  there's  a  Yankee  this  side  of  the 
Rappahannock  River!"  The  Doctor 
again  assured  us  that  he  had  seen  them 
himself;  but,  he  added,  "You'll  soon  see!" 
Hotly  discussing  the  matter,  we  walked 
a  little  way  up  the  track  towards  where 
the  enemy  was  supposed  to  be,  turned  the 
curve  in  the  track  and,  emerging  from 
the  cut  and  the  woods,  got  a  view  of  about 
half  a  mile  across  the  field.  The  discus- 
sion then  ended.  We  saw  the  dismounted 
cavalry  coming  in  line  out  of  the  woods 
on  opposite  side  of  the  field.  They  caught 
sight  of  us.  and  as  their  bullets  began  to 
sing  that  short-metre  tune,  Dr.  Terrell 
said,  "Ramsey,  are  there  any  Yankees 
this  side  of  the  Rappahannock?"  "Yes," 
answered  he,  "and  if  we  don't  get  away 


from  lure,  we  will  be  on  the  othei  id< 
of  kapp.i//r//. ii  k!"  We  thanked  Di  1  ei 
rell  for  saving  us,  and  telling  him  to  take 
care  ol  himself,  w<  left  him  to  his  fa 
he  declined  our  imitation  to  join  us. 
Never  was  "Gel  aboard"  said  more  hur- 
riedly nor  obeyed  more  promptly  than 
then.  More  quickly  than  I  can  write  it, 
we  were  under  full  swing,  running  bai  I. 
ward,  regardless  of  all  rules  lo  the  con- 
trary, almost  as  fast  as  the  engine  could 
turn  her  wheels.  I  ran  back  through  the 
train  with  my  negro  brakeman,  Daniel, 
and  in  this  reversed  condition  of  our 
train,  he  and  I  took  the  respective  posi- 
tions of  fireman  and  engineer.  Watch- 
ing out   ahead,   we   ran   out   into   a   field 


DR.  TERRELL,  A  CONFEDERATE  HERO. 


where  the  country  road  runs  parallel  to 
the  railroad  a  distance  of  about  half  a 
mile  from  the  track.  \Ye  saw  this  road 
full  of  cavalry  officers,  who  were  riding 
at  full  sweep.  We  naturally  took  them  for 
the  enemy,  and  as  they  were  ahead  of  us, 
we  feared  they  would  make  the  Hewlett's 
crossing  first.  The  passengers  took  in 
the  situation  and  got  down  between  the 
seats,  giving  the  inside  of  the  train  the 
appearance  of  the  Methodist  churches 
during  prayers,  fifty  years  ago.  (They 
don't  get  down  that  way  nowadays.  Too 
upright!)  Brakeman  Daniel  hung  down 
from  the  bottom  step  of  the  car.  on  op- 
posite side  from  the  cavalry.  He  kept 
looking  back  under  the  coach,  apparently 


at  the  truck.     I  feared  rapid  running  had 
n     something,      to     I     i  ailed    out, 
"What's  the  matter,  Daniel?"    I  soon  un- 
dei  tood,  how  evei      1 1    i  i     e  of  not 

loving  the  trucl  •aniel  more, 

[or  he  was  bringing  the  coach  timber  to 

bi  ai  between  his  body  and  the  enemy's 
bullets.  We  had  to  stop  at  Noel  for  water, 
and  as  we  were  then  four  miles  from  the 
enemy,  as  last  seen,  we  ran  curves  a 
little  less  recklessly.  Soon  reaching  R. 
F  &  P.  Junction,  we  wired  report  to 
Richmond,  We  got  orders  to  "Shift  train 
and  come  to  Richmond.  Road  is  clear. 
Dead-head  all  passengers  with  tickets 
west  of  Hewlett's."  We  afterwards  learned 
that  the  cavalry  whom  we  raced  were  the 
Maryland  Cavalry,  like  ourselves,  on  a 
stampede! 

Referring  once  more  to  our  friend,  the 
kind  Doctor.  After  seeing  us  safely  on 
our  way  to  our  train  he  started  on  his 
waj  home  through  the  woods.  Just  as 
he  was  about  to  jump  the  fence  which 
let  him  into  the  main  road  a  soldier  rose 
up  and  met  him.  Dr.  Terrell  had  the  ad- 
vantage, having  his  pistol  well  in  hand. 
He  raised  it,  aimed  and  was  about  to  fire 
when  the  soldier  threw  up  his  hands. 
"Friend!"  said  he.  "Open  that  Yankee 
overcoat,  then,"  said  the  Doctor.  "Ah!" 
continued  he,  "the  Maryland  line?" 
"Yes,"  replied  the  soldier,  and  "the  glad 
hand"  was  given  by  the  Doctor,  who 
took  his  captured  friend  home  with  him. 
The  fastest  time  ever  made  undoubtedly 
is  not  on  record.  It  was  when  a  cavalryman 
on  a  Government  horse  heard  the  word 
"Go!"  and  knew  the  prize  to  be  his  life. 
Watching  him  at  a  distance  and  his  pur- 
suers in  sight  made  the  horse  appear  like 
the  little  tin  horses  the  boys  have,  with 
their  legs  out  straight  before  and  be- 
hind. One  peculiar  thing  a  retreating 
cavalry  man  would  do  was  to  stop  and 
shut  a  gate  and  put  a  peg  or  gravel  in  the 
lath.  If  he  could  do  that  and  get  his 
distance  before  his  pursuers  got  to  the 
gate  he  was  all  right.  If  the  curses  of 
Federal  cavalry  on  those  gate-latches  that 
"push  down"  instead  of  "lift  up"  had 
"come  home  to  roost"  the  gates  all 
through  the  North  would  never  move. 
Naturally,  every  Federal  soldier  thought 
the  latch  must  be  lifted,  and  when  after 
tugging  and  cursing  he  discovered  that 
the  latch  needed  only  a  light  touch  down- 
ward to  open  the  gate  his  game  had  flown. 
On  the  evening  of  the  raid  we  lost  no 
time  in  obeying  orders  to  come  on  to 
Richmond,  stopping  only  at  Hanover 
Court-House  to  notify  the  people  there. 
My  young  wife  was  then  boarding  near 
there,  and  I  sent  her  word  I  would  be 
home  some  way  just  as  soon  as  I  got  rid 
of  my  train.  Whether  or  not  our  report 
from  the  junction  was  the  first  report 
which  the  War  Department  received  of 
the  raid.  I  am  not  prepared  to  say.  But 
it  probably  was  from  the  fact  that  Gen. 
Hampton,  who  was  then  encamped  at 
Bowling  Green,  Caroline  County,  started 


111  pursuit  of  Gen.  Kilpatrick  about  mid- 
night of  February  29th. 

Fulfilling    my   promise   to   my    wife,    1 

•  Hanover  Court-House  the  next 
morning  by  9  o'clock,  Inn  up  on 

an  extra  passenger  train  which  left  Rich- 
!  on  the  time  of  the  regular  train  to 
accommodate  some  Hanover  people  and 
some  military,  who  wanted  to  get  infor- 
mation in  regard  to  the  raid.  The  train 
remained   only   long  enough   to  catch  up 

cars  that  were  at  Hanover  and  load 
,.n  what  provisions  could  be  gotten,  and 
return  to  Richmond.  Just  as  soon  as  the 
train  left  for  Richmond  there  came  over 
old  Hanover  Court-House  that  awful  still- 
ness, indescribable,  which  prevailed  wher- 
ever a  raid  was  anticipated.  Every  sound 
heard  and  every  horseman  seen  approach- 
ing, in  our  imagination,  was  the  forerun- 
ner of  Kilpatrick.    There  was  nothing  to 
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Pioneer  of  Pacific  Coast. 

The  old  switching  locomotive  here 
shown  is  a  historical  engine,  since  it  was 
probablv  the  first  locomotive  built  west 
of  the  Rocky  Mountain-.  It  was  built 
before  the  war  by  II.  J.  Booth  &  Co.,  of 
San  Francisco  for  the  Black  Diamond 
Coal  Company,  and  named  "D.  O.  Mills." 
after  one  of  the  stockholders  of  the  com- 
pany. 

For  years  the  engine  was  used  pulling 
cars  between  the  Sacramento  River  and 
the  company's  mines  at  Mt.  Diablo.  In 
the  fall  of  1888.  it  was  purchased  by  the 
Bellingham  Bay  &  British  Columbia  Rail- 
road, and  by  them  rebuilt,  and  is  now 
doing  switching  work  for  the  same  com- 
pany at  their  saw  mills. 

The  engine  has  cylinders  12  x  iS  inches, 
and  drivers  38  inches  in  diameter.  Mr. 
M      F.    Jukes,    who   kindly    sent     us   the 


PIONEER    OF    THE    PACIFIC    COAST. 


prevent  his  coming  to  Hanover,  and  we 
all  expected  him. 

But  this  letter  is  alreadytoo  long.  In  my 
next  letter  I  will  attempt  to  tell  whether 
or  not  and  how  our  expectations  at  Han- 
over Court-House  were  realized;  of 
Hampton's  attack  upon  Kilpatrick  at  At- 
lee  late  at  night;  of  the  meeting  of  Col. 
Dahlgren  with  Dr.  Thomas  E.Williams,  a 
Confederate  surgeon,  who  had  the  Fed- 
eral wounded  in  charge,  etc..  etc. 

A     $     A 

•■Blistered  the  Rails"  is  the  caption 
used  by  an  Associated  Press  reporter  in 
wiring  particulars  of  the  first  run  made 
by  the  new  express  train  of  the  Lake 
Shore.  The  reported  blistering  was  done 
on  the  New  York  Central  tracks,  be- 
tween Utica  and  Syracuse,  when  a  dis- 
tance of  54  miles  was  covered  in  59^2 
minutes.  It  seems  to  us  that  we  have 
seen  speed  of  a  much  more  blistering 
character  than  this  performed  in  that 
region  by  other  trains.  But  "Blistered 
the  Rails"  is  a  catchy  caption. 


photograph  and  account  of  the  engine, 
wishes  us  to  ask  if  any  of  our  readers  can 
give  particulars  about  this  early  locomo- 
tive. 


The  Baltimore  &  Ohio  Southwestern 
Railway  has  been  experimenting  with 
electric  motors  on  turn-tables.  Turning 
locomotives  at  divisional  points  and  ter- 
minals is  a  service  of  much  annoyance 
and  no  little  expense  to  railroad  com- 
panies. It  generally  takes  four  men  to 
turn  a  locomotive,  and  while  they  are  do- 
ing so  their  regular  work  is  abandoned. 
Experiments  were  made  with  an  electric 
motor  on  the  60-foot  turn-table  at  Chilli- 
cothe  with  such  success  that  the  Park 
street  turn-table  in  Cincinnati  was  simi- 
larly equipped.  The  result  has  been  rather 
astonishing  in  the  matter  of  expense. 
The  current  was  purchased  from  the 
power  plant,  and  it  cost  on  an  average  of 
less  than  one-half  a  cent  for  each  time 
the   table   was   turned.      When   this   same 


table  was  operated  by  hand,  it  cost  12 
cents  for  each  engine.  The  yearly  saving 
is  about  $709. 

A     A     A 

During    the    period    of    depression    of 
business   from   which   the  country   seems 
to  be  emerging,  the  locomotive  builders 
kept  up  their  establishments  at  a  loss  and 
sold  locomotives   to    railroad   companies 
below  cost.     Since  a  somewhat  active  de- 
mand for  locomotives   arose,   the   build 
ers  have  been  trying  to  raise  prices  to  a 
paying  basis,   and  some   of   the   railroad 
companies  in  need  of  new  motive  power 
are   threatening  to  build   the  engines   in 
their  own  shops.     We  notice  that  two  or 
three  of  the  railroad  companies  have  met 
the    proposed   rise    in    prices    with     this 
threat.     The  main  shops  of  all  the  roads 
that  want  to  build  their  own  locomotives 
are    noted    for    inferior    tools    and    poor 
facilities    for    doing    even    decent    repair 
work.    They   will   better   reconsider   the 
question,  if  the   companies  are  not  pre- 
pared to  put  in  a  plant  similar  to  that  of 
the  Pennsylvania  at  Juniata.    Past  expen- 
sive  experience   ought   to   warn   railroad 
companies     against     the     foolishness     of 
building  their  own  locomotives. 

A     A     A 

The    Mechanical    Engineering   Depart- 
ment  of   Columbia   College,    New    York 
City,   is  branching  out  in  a   determined 
manner  under  the  guidance  of  Prof.  F.  R 
1  lutton,  whose  aim  is  to  make  the  labor- 
atories under  his  charge  second  to  none 
111    this    country.     The    hydraulic    equip- 
ment is  one  of  the  best— a  present  from 
the   Worthingtons— and    is   an   index   of 
what  is  still  to  come,  and  what  well-di- 
rected push  can  accomplish  with  brains 
behind    it.     Locomotive    engineering    is 
now  receiving  attention,  with  the  object 
in  view  of  a  plant  that  will  have  every  fa- 
cility for  testing  and  experimenting  with 
a  locomotive,  as  is  done  at  Purdue  Uni- 
versity.    This  move  ought  to,  and  we  are 
sure  that  it  will  meet  with  success.     The 
friends  of  Columbia  will  see  to  that. 

A     A     A 

We  rarely  weary  our  readers  by  print- 
ing the  nice  things  said  about  "Locomo- 
tive Engineering"  by  its  numerous  friends, 
but  we  will  make  an  exception  in  regard 
to  some  kind  words  said  in  a  recent  letter 
by  Mr.  A.  E.  Beattie,  locomotive  super- 
intendent of  the  New  Zealand  Railways, 
at  Addington,  N.  Z.  Mr.  Beattie  wrote: 
"May  I  congratulate  you  on  the  steady 
improvement  in  'Locomotive  Engineer- 
ing'? To  us  out  here  it  is  most  useful 
and  interesting,  and  I  think  is  consider- 
ably increasing  in  New  Zealand  circula- 
tion." 


A  report  recently  made  by  a  United 
States  consul  in  Belgium  says  that  there 
are  at  least  10,000  dogs  used  as  beasts  of 
burden  in  Brussels. 
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Subscribers  who  bind  01   file  the  yeai 
volume    of    "Locomotive    Engineering," 
and  wish  to  Use  an  index  for  reference, 
can  obtain  one  by  applying  (■>  t li i -.  office 


object  aimed  at  in  this  invention  that  will  Marco    Bozzaris — the    last.     The    tooth 

fall  short  of  realization,  in  our  opinion —  some    pippin    or     succulent     banana,    we 

that  is,  the  production  ol  a  cai  foi  altei  opine,  would  be  too  highly  flavored,  en- 

ii .it.     use    in   the   transportation   of   stock  tirely  too  ganiey  for  the  ordinary  palate, 

and  fruit.     There  is  a  wide  gap  between  this  fact  docs  not  detract,  however,  from 


Combination  Freight  Car. 

The  car  body  shown  herewith  in  ele\  i 
lion  and  sections  is  one  capable  of  trans 
formation   from   a   carrier   for  the   ti.m 
piiil.itn.il  hi  stuck  to  one  of  the  tight  box 
type  for    merchandise.     It  is  intended  to 
reduce  the  probabilities  of  a  car  famine 
on   roads  of   meager  rolling  equipment, 
and  thus  make  a  car  a  paying  factor  in 
both   directions  of  haul   by   doing   away 
with  empties.     This,  it  is  claimed  by  the 
inventor,  Mr.  Stephen  Dunn,  can  be  ac- 
complished by  reason  of  the  diversity  of 
traffic  in  which  the  car  can  be  used. 

Framing  substantially  the  same  as  in 
the  ordinary  stock  car  is  shown  in  Fig.  I, 
in  which  the  end  at  the  right  of  the  ele- 
vation represents  the  car  open  as  used 
for  a  stock  car,  while  the  end  at  the  left 
is  tight,  as  transformed  into  a  box  car. 
In  all  essentials  the  cars  is  built  for  stock 
transportation,  and  therefore  has  all  mod- 
ern facilities  for  feeding  and  watering 
while  in  transit.  The  water  tank  and 
trough  and  hay  racks  are  shown  in  the 
sectional  view,  Fig.  3,  in  which  these  de- 
tails are  in  position  for  use  on  the  right 
half  of  the  section,  and  folded  up  to  the 
car  roof  in  the  left  half,  the  latter  side 
showing  the  car  adapted  for  box-car  ser- 
\  ice  with  the  side  and  end  closed. 

In  effecting  the  transformation  from 
stock  service  to  box,  the  inside  lining  of 
the  car  is  made  so  as  to  fold  in  sections 
from  the  corner  posts  to  side  door  posts. 
This  is  shown  at  A  and  B,  in  Fig.  3,  for 
that  portion  of  the  sides  below  the  girths. 
To  fill  the  panels  above  the  girths  there 
are  hinged  sections  made  to  turn  from 
the  end  of  car  and  extend  to  door  posts, 
as  shown  in  Fig.  2,  a  horizontal  section 
of  the  whole  car  above  the  girths,  folded 
and  forming  continuous  sides  by  cover- 
ing the  space  between  girth  and  plate, 
shown  at  C.  These  sides  are  shown 
folded  at  D,  in  Fig.  5.  Fig.  7  is  the  lock 
for  sides  when  folded  at  the  end  of  car. 

There  are  two  sets  of  doors  at  the  sides 
and  ends;  the  solid  doors  being  on  the 
outside  and  covering  the  grated  doors, 
each  traveling  on  a  separate  track.  The 
lower-end  door  at  E  is  also  double,  as 
shown  in  Fig.  6.  The  door  F  is  made  to 
swing  from  the  roof  to  cover  the  space 
left  to  introduce  hay  in  the  hay  rack  and 
prevent  feed  taking  fire.  All  details  to 
make  a  combination  of  cars  covering  gen- 
eral freight  traffic,  have  been  covered  in 
the  claims  of  the  inventor.     There  is  one 


Fig.  I 


Fig.  2 
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COMBINATION  FKEIUHT    CAB. 

cars  for  these  respective  purposes,  and  no  the  value  of  the  car  as  to  the  other  claims 

matter  how  elastic  the  claims  of  the  in-  made  for  it,  and  we  have  no  doubt  that 

ventor,  a  single  test  of  a   well-saturated  it  can  be  made  to  cover  the  field  intended 

stock    car    for    fruit    or    wheat    haulage  by  the  inventor,  aside  from  the  cases  noted 

will      be     like     the     bright     dream      in  above. 
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80,000-Pound      Coke     Car  —  Buffalo, 
Rochester  &  Pittsburgh  Railway. 

A  coke  car  pure  and  simple,  or  one 
built  for  ami  devoted  to  coke  servii 

dnsively,  while  not  as  "rare  as  a  day  in 
June."  still  is  not  so  plentiful  as  to  excite 
comment,  and  the  same  must  be  said  of 
the  80.000-pound  ear  designed  by  .Super- 
intendent of  Motive  Power  Turm 
the  Buffalo,  Rochester  &  Pittsburgh 
Railw  aj 

This  car  is  41  feet  long  over  end  sills, 
8  feet  11  inches  wide  over  side  sills,  and 
7  feet  6  inches  from  top  of  floor  to  under 
side  of  plate,  which  dimensions  place  it 
in  the  ranks  of  the  big  ones.  The  con- 
struction is  of  the  open-work  order,  with 
the  side  posts  carried  in  pockets  similar 
to  gondola  car  practice.  Braces  are  held 
at  the  bottom  in  a  casting  made  in  com- 
bination with  the  post  pockets,  and  at 
the  top  they  fit  in  a  cast  shoe. 

The  superstructure,  while  strong  and 
perfectly  adapted  to  confine  and  carry  the 
load,  is  in  nowise  built  to  sustain  it,  nor 
assist  the  lower  frame  in  so  doing;  it 
simply  forms  a  slatted  box  of  a  capacity 
for  the  required  load,  or  about  2,800  cubic 
feet.  Six  truss  rods  if4  inches  diameter, 
with  ends  enlarged  to  2  inches  in  diam- 
eter, are  used  to  hold  up  against  the  load, 
with  the  slight  assistance  of  six  sills.  The 
rods  have  a  drop  of  31  inches  at  the  center 
panel,  and  that  means  a  fiber  stress  within 
safe  and  reasonable  limits. 

In  keeping  with  the  open  idea,  the  car 
has  no  roof  covering,  aside  from  the 
running  board,  which  is  31  inches  wide, 
resting  on  cross-ties,  2^x4^2  inches, 
tenoned  into  the  plate,  and  alternate  strips 
of  iM  by  4  inch  pieces  gained  into  the 
plates.  The  floor  is  pierced  for  four  drop 
doors,  two  at  each  side,  near  the  cross- 
tie  timbers,  and  between  the  outside  and 
intermediate  sills;  these  doors  are  oper- 
ated by  the  usual  shaft  and  chain,  with 
ratchet  and  pawl  attachments.  The  di- 
mensions and  disposition  of  the  longi- 
tudinal sills  have  evidently  been  chosen 
with  the  view  of  having  a  body  bolster 
that  would  be  equal  to  the  duty  imposed 
on  it.  A  depth  of  12  inches  at  the  outside 
and  center  sills,  and  9  inches  at  the  inter- 
mediate sills,  together  with  the  distance 
of  45  inches  outside  of  the  latter  sills, 
allows  of  a  double  plate  bolster  of  an 
exceptional  strength  and  rigidity,  by- 
passing the  intermediate  sills  through  be- 
tween plates  without  reduction  of  the 
wood,  thus  giving  a  depth  of  bolster  of 
inches  for  a  distance  of  22l/2  inches 
each  side  of  the  center  line.  Both  mem- 
bers of  the  bolster  pass  over  and  under 
the  sills,  respectively,  and  have  malleable- 
iron  fillers  between  the  plates. 

Malleable  iron  enters  largely  into  the 
details  of  the  car,  as  is  the  practice  of 
this  road  for  all  freight  equipment.  Fox 
trucks  are  used  in  these  cars.  A  brake 
staff  is  at  each  end.  notwithstanding  the 
car  is  fitted  with  air.  Designed,  as  it  i-. 
for  a  special  traffic,  there  will   be   found 
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little  wanting  to  make  the  car  abreast  ol 
the  best  there  is  in  car  construction. 
The  engraving  shows  no  back-numb  I 
schemes  furbished  up  for  duty — all  points 
are  thoroughly  in  line  with  advanced  car 
practice,  and  reflect  credit  on  all  con- 
cerned in  its  production. 

§  @  & 

The    Car    Window    as    a    Means    of 
Escape. 

The  exact  status  of  the  coach  window 
has  not,  to  our  knowledge,  been  clearly 
defined.  If  it  were  ranked  among  the 
necessities  for  light,  as  was  no  doubt  the 
intent  when  first  placed  in  a  car,  and  used 
for  that  purpose  only,  its  function  would 
be  plain.  If  used  simpiy  as  a  ventilatoi 
to  satisfy  the  whims  of  the  crank  that 
must  have  air,  then  we  know  where  to 
class  it.  If,  in  addition  to  these  uses,  it 
is  made  the  means  of  exit  in  case  of  de- 
railment, the  matter  begins  to  assume  a 
different  aspect,  and  we  see  the  window 
as  a  life-saving  device. 

There  are,  however,  objections  to  the 
use  of  a  window  for  the  escape  of  surviv- 
ing passengers  in  case  of  wreck,  among 
which  may  be  cited  the  difficulty  of  getting 
through  broken  glass  without  serious  in- 
jury, and  also  the  futility  of  an  attempt 
to  escape  by  that  channel  from  a  sub- 
merged car,  or  from  one  suffering  from 
the  ravages  of  the  fire  fiend.  All  of  these 
contingencies  call  for  the  promptest  ac- 
tion to  save  life,  and  a  consideration  of 
them  should  receive  the  attention  their 
importance  calls  for. 

This  view  of  the  situation  was  taken 
several  years  ago  by  members  of  the  New 
York  Railroad  Club,  and  interest  was 
awakened  in  the  matter  of  making  egress 
from  a  wrecked  car  safer  and  surer  than 
by  the  windows,  which  were  too  often  the 
only  avenues  of  escape.  The  movement, 
after  considerable  discussion  of  the  best 
means  to  reach  the  end  sought,  crystal- 
lized into  drawings  of  a  trap  door  in  the 
roof  of  a  passenger  car,  the  trap  so  con- 
structed as  to  open  easily  and  quickly 
from  within.  The  scheme  never  got  be- 
yond the  recommendation  period,  but  the 
members  of  the  club  have  the  satisfaction 
of  having  contributed  their  influence  and 
talent  in  the  direction  of  the  ameliora- 
tion of  a  situation  that  appeals  to  man's 
best  nature.  Unfortunately,  there  is  noth- 
ing on  record  to  show  how  the  idea 
was  actually  worked  out,  for  the  reason 
that  the  action  referred  to  occurred  in 
the  early  days  of  the  club,  and  before 
proceedings  were  published. 

If  the  necessity  for  action  was  apparent 
in  those  days  before  the  vestibule  was  a 
component  part  of  a  passenger  train,  it 
would  seem  that  the  time  was  ripe  for  a 
new  agitation,  since  a  locked  vestibule 
serves  nicely  to  close  up  the  means  of 
escape  from  a  train  in  a  smash.  Some- 
thing ought  to  be  done  to  make  cars 
less  rat-trappy  for  passengers  in  time  of 
peril. 


Growing  Demand  for  Pressed  Steel 
Cars. 

In   July   l,i  i    w    hi!" ''I"1  ed    thai 
Pittsburgh,  Bi     emei   -    Laki    Ei  ie  Kail 
1 1  ..id  had  plai  ed  « ith  tin'  Si  hoen 

iv  :d  Steel  Company,  of  Allegheny,  for 
600  steel  cars  of  50  tons  capacity,  We 
now  learn  thai  within  the  month  the 
order  has  been  increa  ed  to  1,000  cars. 
The  builders  have  been  rather  slow  in 
finishing  the  firsl  order,  owing  to  the 
difficulty  of  providing  the  special  machin- 
ery necessary  for  the  building  of  this  new 
type  of  car;  but  they  are  now  getting 
along  with  the  work  very  rapidly.  We 
learn  from  a  member  of  the  firm  that 
when  they  net  their  works  in  proper  run- 
ning order,  that  a  steel  car  of  a  given  ca- 
pacity will  he  built  as  cheaply  as  a  wood- 
en car.  As  the  durability  of  these  cars 
is  going  to  be  five  or  six  times  greater 
than  that  of  wooden  cars,  railroad  com- 
panies are  likely  to  lose  little  time  in 
patronizing  the  superior  type  of  rolling 
stock.  The  fiat  has  gone  forth  that  the 
wooden  car  must  go.  The  machinist  and 
boiler  maker  are  pushing  the  carpenter  to 
the  wall 


Efforts  are  being  made  to  have  the  car 
works  at  West  Duluth,  Minn.,  put  into 
operation  during  the  coming  winter. 
These  car  works,  which  contain  first-class 
machinery  for  the  construction  of  cars, 
have  been  standing  idle  for  several  years, 
and  have  done  very  little  work  since  they 
were  built.  The  activity  of  business  In 
the  ore  regions  encourages  those  inter- 
ested in  the  works  spoken  of  to  believe 
that  sufficient  repairing  of  cars  and  build- 
ing of  new  ones  can  now  be  secured  to 
keep  the  works  going. 


Memphis,  Term.,  reports  that  the  city 
and  district  are  suffering  from  a  freight- 
car  famine.  Those  interested  do  not  ap- 
pear to  take  the  inconvenience  very  seri- 
ously to  heart,  for  they  argue  that  Mem- 
phis is  the  only  city  in  the  South  that  is 
suffering  from  car  famine,  and  therefore 
Memphis  must  be  one  of  the  most  im- 
portant railroad  centers. 


The  West  Milwaukee  shops  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  are  reported 
to  be  busier  with  work  than  they  have 
been  since  1893.  There  is  a  force  of  2,400 
men  engaged  in  the  various  shops.  They 
are  building  ten  new  box  cars  of  60.000 
pounds  capacity,  and  expect  to  keep  this 
up  for  some  time.  Besides  the  new  work, 
there  is  an  unusual  amount  of  heavy  re- 
pairs to  locomotives  and  cars  being 
effected. 


The  Laconia  Car  Works,  of  Laconia, 
N.  H..  have  been  reorganized,  and  it  is 
expected  that  they  will  begin  building 
cars  about  the  time  this  paper  appears. 


Kinks  in  Blacksmithing  on  the  Louis- 
ville &  Nashville  Railroad. 
The  system  of  perpetuating  a  standard 
after  it  is  once  established,  by  means  of 
the  blueprint  process,  is  fostered  with 
great  care  by  Mr-  Pulaski  Leeds,  super- 
intendent  of  motive  power  of  the  above 
railroad,  and  to  a  rigid  insistence  that  no 
explanation  will  be  accepted  for  a  failure 
to  work  in  accordance  with  the  lines  laid 
down,  the  success  and  continuance  of  the 
adopted  order  of  things  is  due.  The 
blacksmith  shop  comes  in  for  full  and 
equal  consideration  with  the  other 
branches  of  the  machinery  department — 
a  fact  that  is  worthy  of  more  than  passing 
note,  for  the  reason  that,  in  general,  while 
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the  smith  is  furnished  with  drawings  to 
produce  certain  shapes,  he  is  left  to  his 
own  resources  in  the  matter  of  how  to 
accomplish  the  results  required.  It  is  the 
treatment  of  the  job  while  under  manipu- 
lation, that  makes  the  difference  between 
the  botcher  and  the  artist,  and  with  the 
object  in  view  of  securing  uniformity  in 
the  finished  pieces,  as  well  as  in  the  pro- 
cess of  their  manufacture,  the  special 
methods  shown  herewith  were  devised. 

It  is  a  matter  of  common  knowledge 
among  the  craft,  that  it  is  possible  to  forge 
a  rocker  shaft  in  more  ways  than  one, 
some  of  which  leave  the  finished  product 
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fair  to  look  upon,  but  expensive  enough 
when  viewed  in  the  light  of  welded-on 
arms,  and  their  constant  liability  to  part 
company  with  the  parent  body.  This 
opening  for  improvement  was  taken  ad- 
vantage of  by  the  bending  block,  Fig.  i, 
which  is  of  cast  iron  5  inches  thick,  sup- 
ported on  four  2-inch  columns  and  a  base 
plate  Yi  inch  thick.  The  block  is  cast  witli 
four  semi-circular  depressions,  one  on 
each  edge,  which  are  of  such  dimensions 
as  will  cover  the  diameter  of  all  sizes  of 
rocker  shafts.  Fitted  to  each  edge  is  a 
clamp  held  by  two  2-inch  key-bolts  which 
are  cast  in  the  plate.  The  clamp  forms  the 
other  half  of  the  hole  into  which  the 
rocker  is  securely  held  while  the  arms  are 
bent  at  right  angles  to  the  body,  as  shown 
in  the  elevation.  The  forging  is  first 
drawn  out  to  template,  and  afterwards 
bent  to  shape  on  the  block,  the  advantages 


M  Pin  to  hold  Swedge  in  rtealri  .1 
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swedges  are  gotten  up  so  thoroughly,  and 
are  so  largely  in  use. 

Handholds  and  ladder  irons  are  put 
through  three  operations,  as  shown  in 
Fig.  3.  First,  the  iron  is  cut  to  length, 
with  stock  sufficient  to  upset  a  ball  at 
each  end,  which  operation  is  performed 
at  the  bolt-header.  The  next  procedure 
is  to  make  one  bend  at  the  anvil  in  a  form 
giving  the  length  of  turn;  the  next  and 
final  move  is  to  key  the  piece  in  a  die, 
which  is  used  for  the  last  bend  and  also 
to  form  the  balls  into  lugs  for  the  bolts 
with  which  to  secure  them  to  the  car. 
This  die  is  seen  to  have  a  square  pro- 
jection on  the  lower  side  which  fits  into 
the  hardy  hole  on  the  anvil,  and  is  ar- 
ranged to  take  two  pieces  at  the  same 
time.  It  is  seen  that  all  the  w'ork  except 
the  heading  of  the  ends  is  done  at  the 
anvil,  and  that  the  power  hammers  have 
no  part  in  its  completion. 

One  of  the  best  of  the  hand-operated 
devices  for  bending  iron  into  shape  is 
that  shown   in   Fig.   4,   used   for  forming 


finish   ami   cost    with    any   other    method 

yet  devised  for  that  class  of  work.  The 
lower  die  is  fixed,  and  the  upper  one  is 
portable,  so  as  to  be  held  over  the  work 
while  the  hammer  is  forcing  the  bar  into 
the  form  of  a  hook,  as  shown  bent.  Dies 
of  this  type  have  an  endless  application 
in  these  shops,  being  made  to  cover  a 
greater  range  of  work  than  is  thought 
possible  in  the  average  shop. 

Car-door  hasps  are  a  simple  little  ap- 
pliance in  the  economy  of  a  freight  car, 
but  it  will  hold  the  best  efforts  of  the 
hand  artisan  up  to  ridicule  when  an  at- 
tempt is  made  to  cope  with  the  output  of 
the  dies  shown  in  Fig.  6.  These  dies  form 
and  punch  the  hasp  with  two  blows  of  the 
steam  hammer  at  one  heat.  Constructed 
as  they  are  with  a  hinge  joint,  there  can 
be  no  errors  made  in  placing  the  upper 
die  on  the  lower;  the  two  must  always 
accurately  register,  and  this  is  a  point  of 
no  small  importance  when  punching  for 
the  staple.  The  product  of  these  dies 
are  shown  by  the  finished  hasp. 
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of  which  processes  are  plainly  a  reduction 
of  time,  a  stronger  job  because  the  fibers 
are  unbroken,  and  absolute  uniformity  in 
the  output. 

One  of  the  most  convenient  accessories 
to  the  steam  hammer  is  the  swinging 
crane  for  supporting  swedges,  shown  in 
Fig.  2,  together  with  the  swedge  and  its 
manner  of  application  to  the  hammer.  It 
is  simply  a  bar  of  2-inch  round  iron,  with 
a  collar  at  the  lower  end  resting  on  a 
clamp  which  is  bolted  to  the  anvil  casting 
of  the  hammer,  and  a  like  collar  at  the 
upper  end,  on  which  the  swedge  rests. 
The  lower  end  may  be  clamped  into  a 
fixed  position  if  desired,  leaving  the 
swedge  free  to  revolve  about  the  top  for 
a  center,  and  swung  out  of  line  with  the 
work  when  not  in  use,  as  shown  by  the 
dotted  lines.  This  little  device  saves  the 
smith  considerable  hard  work,  and  after 
seeing  it  in  operation,  it  is  difficut  to  con- 
ceive how  swedges  can  be  handled  with- 
out it,  especially  in  shops  like  these,  where 


the  Vi  x  lJ4-inch  bar  into  freight-car  steps. 
It  is  a  compact  affair,  consisting  of  a 
^j-inch  plate  which  serves  as  a  base  to 
carry  the  dies,  which  are  made  up  of  two 
fixed  pieces,  and  two  pivoted  handles. 
The  material  for  the  step  is  cut  to  length 
and  the  bolt  holes  punched,  after  which 
the  straight  bar  is  bent  to  shape  around 
the  die  by  closing  on  it  the  pivoted  parts. 
While  held  in  the  die,  the  ends  of  the  step 
are  given  a  quarter  twist  by  means  of  the 
fork  shown;  one  heat  suffices  to  complete 
the  step  from  the  straight  bar.  On  a 
trial,  under  pressure  for  steps,  400  were 
completed  in  nine  hours,  with  one  smith, 
two  helpers  and  one  heater  engaged. 

Cast-iron  dies  for  use  at  the  steam  ham- 
mer are  made  to  fill  a  large  void  left  by 
the  lack  of  special  forming  tools  known 
to  the  so-called  modernly  equipped  smith 
shop.  Fig.  5  represents  one  of  these,  in 
which  chain  hooks  are  bent  on  the  dia- 
gonal of  the  square,  and  making  a  job 
that  will  compare  favorably  in  point   of 


The  hinged  die  shown  in  Fig.  7  is  used 
in  the  preliminary  steps  of  forming  the 
heads  of  crown  bolts.  These  bolts  are 
drawn  out  of  i^-inch  iron,  in  order  not 
to  upset  and  disturb  the  metal  in  the 
heads;  this  leaves  the  bolt  ready  for  the 
dies  in  Fig.  8,  which  are  used  to  finish 
the  head  and  the  short  fit  under  the  same. 
The  head,  it  will  be  seen,  is  made  by  the 
upper  die,  and  the  fit  by  the  lower  one. 
These  good  examples  of  machined  dies 
for  steam-hammer  work,  nicely  show  by 
the  finished  head  what  is  required  and  how 
it  is  done.  The  waste  of  material  by  this 
method  of  forming  the  heads  of  crown 
bolts,  is  reduced  to  nothing.  The  stock- 
is  cut  for  a  given  length  of  bolt,  and  when 
the  head  is  formed  and  the  body  drawn  to 
the  proper  diameter,  the  bolt  is  finished  to 
the  correct  length,  without  any  cutting 
off  and  consequent  sacrifice  of  metal. 

Fig.  9  is  a  pair  of  dies  for  stamping  a 
piece  of  1 54-inch  iron  into  a  disk  with  a 
depressed    hexagonal     center,    used     for 
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water-pipe  plugs.  Without  the  dies,  it 
would  be  necessary  to  cast  these  pieces  in 
order  to  obtain  them  at  a  reasonable  cost. 
The  dies  make  it  possible  to  produce  these 
pieces  out  of  scrap  material  at  a  cost 
favorable  to  the  wrought  iron.  The  side 
of  the  lower  die  has  a  hole  tapped  I  inch 
diameter  for  a  handle  to  be  screwed  in  at 
one  side. 

In    Fig.    10   is   seen  a   pair  of  dies   for 
making  wrenches.     The  size  shown  is  for 


bolted  togethei .  th<    upp<  i    pai  I     crving 
as  a  guide  for  the  die  struck  by  the  ham 
mer.     A  1-inch  rod  is  also  tapped  into  the 

lower  die.  for  a  handle  to  manipulate  by 

under  the  hammer. 

A  die  similar  to  the  above  is  that  for 
punching  the  gib  slots  in  spring  hangers, 
as  shown  in  Fig.  II.  This  die  is  built  in 
the  same  general  way  as  Fig.  10,  except  in 
the  matter  of  the  forming  faces  and  in 
having   the   handle   forged   on.     This  die 
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a  %-inch  wrench,  and  it  is  endowed  with 
a  great  degree  of  elasticity  in  covering 
several  sizes  besides  its  nominal  one,  for 
the  reason  that  after  a  wrench  is  formed, 
it  may  be  opened  for  a  larger  nut,  or 
closed  for  a  smaller,  within  reasonable 
limits,  without  impairing  its  lines  to  any 
appreciable  extent.  The  ends  only  are 
formed  in  the  die,  after  which  any  desired 
length  of  handle  is  welded  on.  The  bot- 
tom die  is  made  of  two  pieces  which  are 


also  represents  a  type  used  for  punching 
equalizer  posts,  pilot  push-bars  and  other 
heavy  work  requiring  rough  slotting. 

Something  on  the  same  order  as  above, 
but  for  a  different  class  of  work,  is  the  die 
shown  in  Fig.  12,  used  for  punching  the 
pinholes  in  the  swing  hangers  of  passen- 
ger-car trucks.  Like  the  others,  this  die 
has  a  guide  plate,  bolted  to  the  upper  face, 
the  plate  also  acting  as  a  stripper  on  re- 
moving the  punch.     The  steam  hammer 


puts  tin   punch  through,  leaving  ;i 

and  smooth  true  hi 

Fig.  13  is  a  die  for  bending  carry  iron, 
for  drawheads.  The  engraving 
that  the  lower  die  is  to  be  keyed  to  the 
tier  anvil,  and  with  the  block  in  place 
on  the  }i  x  4-inch  iron,  the  imagination  h 
not  taxed  in  its  understanding  of  what 
will  occur  when  the  hammer  comes  down. 

Middle  connection  pins  for  side  rods 
arc  formed  in  steam-hammer  dies  as 
shown  in  Fig.  14.  The  pin  is  left  with 
^6-inch  stock  all  around,  and  with  an  end 
on  for  the  lathe  dog  to  secure  a  driving 
hold  while  the  circular  work  is  under  way 
This  is  a  sample  of  the  style  of  former 
extensively  used  on  unsymmetrical  round 
shapes,  and  represents  the  best  practice 
in  hammer  dies,  standard  in  this  shop  for 
everything  where  dies  can  be  used. 

The  outside  long  leaf  of  driving  springs 
is  reinforced  at  the  ends  for  the  hanger 
gibs,  by  turning  the  metal  over  on  itself 
and  welding,  after  which  they  are  formed 
in  the  dies  shown  in  Fig.  15.  Truck 
springs  are  put  through  the  same  process 
by  the  dies,  the  only  difference  being  in 
the  shape  of  the  contour  of  the  enlarged 
end.  The  die  is  simply  a  2  x  6-inch  piece 
with  a  depression  corresponding  to  the 
required  shape,  and  an  extension  for  a 
handle.  The  flat  face  of  the  hammer  fur- 
nishes the  other  half  of  the  die. 

A  combination  die  block  for  the  steam 
hammer  is  shown  in  Fig.  16.  It  is  devised 
and  used  for  punching  holes  in  follower 
plates,  and  firebox  plugs,  and  also  to  form 
fillets  on  valve  stems.  The  block  is  arranged 
with  a  guide  plate  similar  to  the  other 
punching  dies  noted,  but  has  in  addition 
a  recess  to  receive  the  dies,  under  which 
is  a  cored  passage  for  the  escape  of  the 
punched  blank.  A  stock  of  dies  for  a 
wide  range  of  holes  goes  with  this  block 
and  makes  it  one  of  the  valued  adjuncts 
of  the  steam  hammer. 

Punching,  it  will  be  noted,  is  here  as 
fully  important  an  accessory  of  the  ham- 
mer dies  as  those  for  forming  or  bending. 
The  die  for  punching  keyways  in  draw- 
bar stems,  shown  in  Fig.  17,  is  another 
example  of  a  good  arrangement  for  the 
steam  hammer.  It  consists  of  a  die  block 
fitted  to  the  hammer  anvil,  and  cored  at 
its  top  to  receive  two  die  clamps  which 
are  keyed  fast  in  position  on  the  block. 
These  clamps  have  a  hole  horizontally  to 
take  the  drawbar  stems,  and  are  also 
slotted  vertically  }i  x  2%  inches  for  the 
punch;  the  walls  of  the  vertical  slot  are 
\yi  inches  deep,  and  afford  a  good  bear- 
ing as  a  guide  to  hold  the  punch  in  line 
with  the  center  of  the  round  section  of 
the  stem. 

A  punch  and  die  for  keyways  and  cotter- 
pin  holes  for  bolts  and  pins  are  shown 
in  Fig.  18.  This  rig  was  devised  for  use 
in  the  bolt-heading  machine,  where  it 
has  proven  highly  successful.  The  punch 
is  fitted  to  the  ram  of  the  machine,  and 
the  dies  are  held  in  the  side-heads.  The 
dies  are  made  to  take  in  several  sizes  of 
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bolts,  and  are  used  with  the  cotter  or  key  the  controlling  factor.  For  keys,  a  %  x 
punch  at  pleasure  by  reversing  their  posi-  Ji-inch  steel  punch  is  used  with  the  dies 
tion  in  the  machine.     This  punch   has  a    shown. 
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Fig.  6 


posts  and  valve  yokes,  by  being  cored 
the  proper  size  to  receive  those  parts. 
Two  holes  of  different  dimensions,  suit- 
able to  take  in  a  front-end  brace,  pass 
through  the  casting,  which  is  supported 
on  four  2-inch  columns  to  which  the  top 
and  base  are  riveted.  The  holes  for  the 
braces  are  cast  in  at  the  correct  angle 
with  the  top  face  of  the  former,  and  their 
function  is  to  hold  the  body  of  the  brace 
so  that  when  the  foot  of  same  is  brought 
to  the  face  of  the  former,  the  two  parts 
will  bear  a  correct  relation  to  each  other, 
or,  in  other  words,  the  foot  will  be  at  the 
desired  angle  with  the  body. 

Valve  stems  are  squared  up  with  the 
yoke,  in  the  hole  shown  at  the  left,  and 
the  hole  at  the  right  performs  a  like  office 
in  making  the  post  square  with  its  base. 
All  these  jobs  require  the  exercise  of 
skill,  where  no  provision  is  made  to  help 
out  aside  from  the  anvil  and  hammer,  and 
this  tool  has  been  devised  to  reduce  the 
long  waits  attending  the  necessary  trying 
and  fitting  by  hand,  which  operations  are 
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reduced  to  the  minimum  by  reason  of  ac- 
curacy when  the  job  leaves  the  former. 

Enough  examples  of  the  formers  and 
dies  have  been  furnished  to  give  a  clear 
idea  of  the  practice  in  this  respect,  but 
they  cover  only  a  very  small  part  of  the 
number  actually  used.  It  is  well  within 
the  truth  to  say  that  quite  all  forging  is 
done  by  dies,  to  the  exclusion  of  all  other 
methods,  and  the  exhibit  of  tools  for  the 
purpose  is  a  creditable  one;  indeed,  it  is 
second  to  none.  Mr.  John  Donahue,  the 
foreman  blacksmith,  is  an  ardent  advo- 
cate of  die- work,  and  is  constantly  en- 
gaged in  devising  something  new  in  that 
line. 


record  oi  1,900  cotter  holes  in  brake-lever 
pins  in  ten  hours.  It  is  not  a  question  of 
how  many  can  be  punched,  but  rather 
how  many  can  be  heated — the  furnace  is 


The  former  shown  in  Fig.  19  is  one  of 
the  portable  handy  tools  that  always  make 
handsome  returns  on  the  investment.  It 
is    used    on    front-end    braces,    equalizer 


The  Boston  &  Maine  people  are  equip 
ping   their   passenger   cars  with   air   sig- 
nals as  rapidly  as  possible.     Hitherto  they 
have  used  the  antiquated  bell  cord. 
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Fig.  12 


If  you  want  to  hear  a  good,  jolly  story, 
says  the  "Texas  Railway  News,"  just  get 
in  a  crowd  of  Texas  railway  conductors 
and  you  will  hear  a  series  of  them.  At 
first  you  will  place  very  little  credence  in 
what  they  relate,  but  after  listening  a 
while  you  will  begin  to  believe  that  the 
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halt  had  never  been  told.  They  have  such 
an  earnest,  interesting  way  of  relating 
their  anecdotes.  But  when  it  comes  to  a 
thrilling  hair-breadth  escape  story,  just 
listen  to  a  Texas  engineer.  It  is  univer- 
sally conceded  that  they  can  make  more 
hairs  stand  on  end  in  relating  their  esca- 
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Fig.  16 


pades  than  a  conductor  can.    Both  classes 
of  railway  men  are  interesting  entertainers. 

6     s     i 

The  Atchison,  Topeka  &  Santa  Fe  are 
putting  up  a  new  building  at  Topeka. 
Kan.,  to  be  used  as  an  upholstering  estab- 
lishment. 
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The  Cleveland  Cincinnati,  Chicago  & 
St.  Louis  R.  R.  have  ordered  from  the 
Richmond  Locomotive  Works  a  heavy 
consolidation  locomotive.  It  will  most 
likely  be  adopted  as  a  standard  of  the 
company,  that  finds  the  need  and  econ- 
omy of  heavy  machinery.  They  also  or- 
dered three  sets  of  cylinders  to  convert 
that  many  of  their  simple  engines  to  the 
Richmond  Compound  fuel  saver,  of 
which  they  have  a  number  already  in  ser- 
vice. 


The  Clayton  Air  Compressor  Works, 
Brooklyn,  N.  Y.,  offices,  Havemeyer 
Building,  26  Cortlandt  street,  New  York, 
report  that  their  volume  of  sales  for  the 
month  of  October  is  larger  than  any  pre- 
ceding month  in  the  history  of  the  busi- 
nessand  three  times  greaterthan  theiraver- 
age  sales  for  five  years  past.  These  works 
are  now  constructing  one  twenty-five 
horse  power  compressor  for  3,500  pounds 
pressure,  and  one  fifty  horse  power  com- 
pressor for  2.500  pounds  pressure,  for  the 
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Western  Manufacturing  &  Oil  Company. 
Newark,  N.  J.  They  also  have  orders  in 
hand  for  a  compound  air  compressor  or 
dered  by  Fraser  &  Chalmers,  of  Chicago; 
a  duplex  air  compressor  for  the  Deane 
Steam  Pump  Co.,  Holyoke,  Mass. ;  three 
duplex  air  compressors  for  compressed 
air  shop  plants,  two  air  compressors  for 
the  Consolidated  Pneumatic  Tool  Com- 
pany, one  air  compressor  for  sand  blast 
work,  one  for  operating  pneumatic  rail- 
way signals,  two  compressors  for  air  lift 
pumping  plants,  two  compressors  to  the 
Shone  Company,  of  Chicago,  for  their 
pneumatic  sewerage  system,  and  one 
large  duplex  compressor  for  the  Consoli 
dated  Gas  Company,  New  York. 

&     i     $ 

The  eighth  part  of  "Easy  Lessons  in 
Mechanical  Drawing  and  Machine  De- 
sign," by  J.  G.  A.  Meyer,  is  fully  up  to  ex- 
pectations, and  gives  further  evidence  of 
the  care  of  the  author.  In  addition  to  the 
drawings,  there  are  "Practical  Rules  and 
Useful  Data,"  which  are  invaluable  to 
any  thinking  mechanic.  These  include 
mensuration,  or  measurement  of  surfaces 
and  solids.  A  chapter  on  "Practical  Ma- 
chine Design,"  with  a  plate  showing  the 
finished  design,  is  also  very  interesting. 
These  are  published  by  the  Arnold  Pub- 
lishing House,  16  Thomas  street,  New- 
York. 
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Brooks   Consolidation    Engine  for  the 
Mexican  Central  Railway. 

Our  half-tone  of  the  consolidation  en 
gine   for  the    Mexican   Central    Railway 

Company,  Limited,  is  a  sample  ol  Ii  i 

for  ten  of  the  above  type  jusl  completed 
by  the  Brooks  Locomotive  Works.  These 
engines  come  in  the  category  of  the  heavy 
ones,  but  while  the  total  weight  falls 
slightly  below  that  of  sonic  of  the  recent 
freight  monsters,  their  boilers  arc  of  Brob- 
dignagian  proportions,  such  that  convey 
an  air  of  immensity  greater,  perhaps,  than 
would  a  comparison  of  weights  alone.  The 
boiler,  of  the  Player  improved  Bclpaire 
wagon-top  type,  is  74  inches  in  diameter 
outside  at  the  small  ring,  81%  inches  at 
the  throat,  with  374  2-inch  flues,  and  has 
a  horizontal  K'ate  above  frames.  The  1110 
tion  of  the  eccentrics  is  transmitted  from 
the  link  to  the  rocker  by  means  of  a  bar 


Weight     m     working      order     180,000 

pounds. 

Cylinder,  size — 21  x  26  ini  hi 

Slide  vaK  e  1     B,   L,  W.,  bala 1 

Driving  wheels,  diameter — 57  incl 
Driving  wheel  centers — Cast  steel. 
Engine  truck   wheels — 28   inches,   with 

Krupp  crucible  steel  tires. 

lioilei       Havel    improved    Bclpaire 
Boiler,  material     Steel. 
Boiler  pressure — 180  pound 
Boiler  covering — Johns  fire  felt 
Firebox,  type     Above  frame. 

Firebox    material      Firebox  steel. 

Firebox,  length  inside — 120  inches 

Firebox,  width  inside — 37^  inches. 

Tubes — Number,  374;  diameter,  2 
inches;  length,  11  feet  1  5-16  inches;  No. 
12,  B.  W.  G. 

Heating  surface  tubes — 2.140  square 
feet. 


■1  ■.  ;     whistli  '  •  ini  h 

Barm  >t1 ;  headlight,  one  18- 

111'  1  p    circulai   c; 

\  1  le  1,  piston  ro  il  Taj 

lor  iron  Crank  pins  of  hammi 
Driving  boxes,  cylinder  heai 
chl    I     and   co\'  '      ted.      Steam 

chest   casings  and  smoke-box   front   and 
door  of  pressed  steel. 


So  far  .1  oui  ta  tea  are  concerned,  we 
consider  the  Animal  Ri  port  of  the  Trav- 
eling I  is  the  most  interesting 
report  that  comes  to  this  office.  We  have 
just  received  the  report  of  the  convention 
held  at  Chicago  in  October  last,  and  it 
makes  the  kind  of  reading  that  one  would 

peel  fi  "in  li  >ti  ning  to  the  reading  of 
iin    reports  and  the  ons  thereon. 

Every  page  of  the  repi  irt    eems  to 
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passing  ironi  the  rocker  forward  to  the 
link  block,  and  continuing  to  a  hanger 
suspended  ahead  of  the  link;  this  allows 
of  a  fairly  good  length  of  straight  eccen- 
tric rod.  The  spring  rigging  is  hung  with 
the  springs  over  the  front  and  second 
wheels,  with  the  familiar  saddles  on  top 
of  boxes,  but  the  third  and  rear  wheels 
have  equalizers  on  tops  of  the  boxes,  and 
the  springs  occupy  places  between  upper 
and  lower  frame  sections;  or,  in  other 
words,  the  position  of  springs  and  equal- 
izers are  transposed  from  the  second 
wheels  back,  and  is  no  doubt  a  safer  ar- 
rangement than  any  underhung  scheme 
yet  devised,  although  perhaps  not  as  con- 
venient as  the  latter  in  case  of  break-down. 
Dimensions  of  the  engine  and  general 
particulars  are  given  below: 

Type — Consolidation. 

Fuel — Bituminous  coal  or  wood. 


Heating  surface  firebox — 204  square 
feet. 

Total  heating  surface — 2.344  square  feet. 

Grate  surface — 31.5  square  feet 

Tender    wheels,    number — Eight. 

Tender  wheels — Krupp  crucible  steel. 
33  inches  diameter. 

Tender  frame — 9-inch  channel  steel. 

Water  capacity — 4.500  gallons:  coal,  9 
tons. 

Metallic  packing — R.  R.  company's 
style. 

Bearings — Brass. 

Brakes — Westinghouse.  American. 

Brake  beams — Player. 

Le  Chatelier  water  brake. 

Train  signal — Westinghouse, 

Safety  valves — Three  3-inch  Crosby. 

Lubricators — No.  Q  Nathan,  oval. 

Injectors — One  Xo.  9  and  one  Xo.  10 
Friedmann. 


oi  practical  information,  and  so  much 
might  be  said  about  the  various  reports 
that  we  consider  selecting  one  or  two  for 
commendation  would  be  ungracious  to 
the  others.  The  best  advice  that  we  can 
give  to  those  who  see  this  item  is  to  send 
to  this  office  and  secure  a  copy.  Price. 
75  cents  for  paper  bound,  and  Si  00  for 
leather  bound. 

$     ® .   § 

The  Pennsylvania  Railroad  Company. 
like  many  others,  are  suffering  from  a 
freight-car  famine.  Instead  of  giving 
panic  orders  for  the  construction  of  new 
cars,  the  company's  officers  are  devoting 
all  their  energies  to  getting  greater  mile- 
age out  of  the  cars  they  have  in  service. 
They  think  that  by  thus  managing,  the. 
can  terminate  the  car  famine  without  extr  1 
expense  to  the  company. 
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The  Safety  Appliance  Situation. 
The    Inter-State    Commerce    Commis- 
sion makes  public  the  facts  that  out  of 
436  railroads  that  1 

n  in  the  matter  of  saf( 
pliances,  75  or  17.20  per  cent.,  will  be 
equipped  with  automatic  couplers  by 
January  1.  1808:  of  435  roads,  60  of  them, 
or  14  per  cent.,  will  be  equipped  with 
train  brakes  by  January  1.  1898,  and  out 
of  517  roads,  96  per  cent,  will  have  power 
driving-wheel  brakes  on  locomotives  by 
the  same  date. 


way  when  cutting  off;  but  there  is  a  stop- 
pin  which  allows  it  to  be  moved  to  3 
central  position  dily  and  with  cer- 

tainty. 

The  dies  are  opened  and  closed  by  the 

al    liver,   the   size   being   controlled 

1   adjustable   stop.     For    the    small 

sizes  handled  by  this  machine,  it  has  been 

found  better  to  have  complete  die  heads 

for  each  size. 

Cutting-off  tools,  front  and  rear,  are 
controlled  by  the  small  hand-wheel  shown 
in  front  of  rest.    This  is  also  very  efficient 


Sauxders'   m:\v   riri:   threading   and   cutting    machine. 


It  is  also  reported  that  protests  have 
been  filed  against  allowing  the  roads  an 
extension  of  time  for  completing  the 
equipment  of  rolling  stock  with  safety 
appliances.  What  action  will  be  taken 
in  this  regard  will  not  be  known,  how- 
ever,  until  the  applications  for  an  exten- 
sion of  time  are  heard  bv  the  commission. 


New  Pipe-Cutting  Machines. 

The  machine  shown  with  this  is  the 
latest  development  of  the  firm  of  D. 
Saunders'  Sons,  Yonkers,  N.  Y.,  in  the 
pipe-cutting  line,  for  sizes  from  J4  inch 
to  2  inches,  inclusive,  which  are  the  ones 
most  used  in  railroad  shops.  Larger 
sizes  are  also  made. 

The  machine  is  back-geared,  as  will 
be  seen,  and  has  eight  changes  of  speed. 

The  pipe  to  be  cut  is  passed  through 
the  hollow  spindle  and  gripped  by  the 
chuck,  which  has  been  set  to  the  proper 
size.  The  chuck  is  controlled  by  the 
lever  shown. 

The  large  hand-wheel  moves  the  car- 
riage.    The  die  head  is  moved  out  of  the 


in   cutting   off   round   bar   iron    up    to   i 
inches  in  diameter. 

An  oil  pump  continually  floods  the  dies, 
and  a  large  oil  tank  is  provided. 

i     i     § 

It  is  reported  that  the  Rhode  Island 
Locomotive  Works  will  be  sold  at  public 
auction  on  December  23d,  to  satisfy  a 
mortgage  of  $300,000.  We  understand 
that  certain  monied  interests  in  Provi- 
dence are  making  efforts  to  obtain  pos- 
session of  the  works,  with  the  view  of 
starting  them  up  again.  There  ought  to 
be  a  place  for  a  good  locomotive  build- 
ing plant  in  New  England,  and  the  neigh- 
borhood of  Providence  would  probably 
be  as  satisfactory  as  any;  but  the  site 
where  the  Rhode  Island  Locomotive 
Works  are  now  located  entails  so  much 
extra  expense  for  transportation,  that  to 
try  and  run  modern  works  at  such  a  place 
would  be  inviting  failure.  If  the  works 
were  placed  at  tide-water,  where  sup- 
plies could  be  received  at  the  lowest  pos- 
sible cost,  enough  money  would  be  saved 
of  the  expense   incurred   in   hauling   ma 


terial  to  and  from  the  present  site  of 
the  locomotive  works,  to  pay  a  good  divi- 
dend in  itself. 

©  §  © 

The  Western  Railway  Equipment  Com- 
pany, of  St.  Louis,  report  having  sold 
180  of  their  Houston  track  sanders,  dur- 
ing the  month  of  October,  to  the  follow- 
ing roads:  The  Western  Maryland,  for 
two  shops;  Baltimore  &  Ohio,  for  two 
shops;  New  York,  Ontario  &  Western, 
for  two  shops;  Main  Central;  Texas  & 
Pacific;  St.  Louis  Southwestern;  Denver 
&  Rio  Grande;  St.  Joe  &  Grand  Island; 
St.  Louis,  Chicago  &  St.  Paul;  Missouri 
Pacific;  Sea  Board  Air  Line;  Baltimore 
&  Ohio  Southwestern;  Pittsburg,  Lisbon 
&  Western;  the  Erie;  Kansas  City,  Fort 
Scott  &  Memphis;  Missouri,  Kansas  & 
Texas;  St.  Louis,  Iron  Mountain  & 
Southern;  Kansas  City,  Memphis  &  Bir- 
mingham; International  &  Great  Nor- 
thern; Atchison,  Topeka  &  Santa  Fe; 
Schenectady  Locomotive  Works;  Balti- 
more Locomotive  Works;  Pittsburg 
Locomotive  Works;  Dickson  Manufac- 
turing Company. 


The  big  ten-wheel  express  engines  re- 
cently purchased  from  the  Baldwin  Lo- 
comotive Works  by  the  Southern  Rail- 
way, and  illustrated  in  the  June  number 
of  "Locomotive  Engineering,"  are  at 
work  on  a  Southern  division,  and  are  re- 
ported to  be  giving  great  satisfaction. 
An  agent  of  the  Associated  Press,  tele- 
graphing about  the  performance  of  the 
engines,  says  that  they  can  haul  as  much 
as  four  of  the  average  passenger  loco- 
motives used  in  this  country.  One  of 
them  could  pull,  at  the  rate  of  60  miles 
an  hour,  on  a  level  track,  no  less  than 
thirty-three  Pullman  cars,  weighing  40 
tons  each.  He  is  kind  enough  to  quote 
part  of  the  description  of  the  engine  that 
appeared  in  "Locomotive  Engineering," 
but,  of  course,  omits  to  mention  where 
he  found  the  information. 


One  of  our  correspondents  on  the  Cin- 
cinnati, Hamilton  &  Dayton  writes  us, 
that  under  the  direction  of  Mr.  F.  O. 
Miller,  traveling  engineer,  there  has  been 
quite  an  effort  among  the  engineers  and 
firemen  to  overcome  the  smoke  nuisance. 
They  have  done  remarkably  well,  show- 
ing that  an  intelligent  fireman  is  the 
cheapest  smoke-preventative  in  the  mar- 
ket. 


During  a  recent  visit  to  the  Porter 
Locomotive  Works,  in  Pittsburg,  the 
writer  paused  before  a  Jones  &  Lamson 
lathe  to  watch  the  work.  Noticing  the 
interest  we  took  in  the  tool,  the  superin- 
tendent remarked:  "Fine  lathe  that.  When 
we  bought  it  the  makers  guaranteed  it 
to  do  the  work  of  three  common  lathes. 
and  it  has  done  the  work  of  five." 
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WHAT    YOU    WANT   TO  KNOW. 

Questions  and  Answers. 

Correspondents  wishing  to  have  ques- 
lions  answered  in  these  columns  should 
send  in  their  names  and  addresses,  not 
for  publication,  but  for  evidence  of  good 
faith.  We  throw  all  anonymous  letters 
into  the  waste  basket. 

(87)  G.  H.  I\,  Concord,  Mass..  asks: 
Which  wheel  of  a  car  truck  travels  far- 
thest when  going  through  a  curve,  (lie  one 
on  the  outside  or  the  one  on  the  inside 
of  the  curve?  A. — A  pair  of  car  wheels 
pressed  on  an  axle  must  necessarily  make 
an  equal  number  of  revolutions  in  travers- 
ing a  given  distance;  there  can  be  no  dif- 
ference, since  the  wheels  cannot  revolve 
independently;  but  while  the  revolutions 
remain  the  same,  the  difference  in  the 
length  of  the  rails  on  the  curve  is  over- 
come by  sliding  of  the  wheels. 

(88)  C.  E.  N.,  Mandan,  N.  D.,  asks: 
What  makes  an  engine  ride  hard  when 

the  main  centers  of  the  axles  tram,  say, 
1-32  or  1-16  inch  longer  on  one  side  than 
on  the  other,  the  rods  being  of  the  right 
length?  A.— The  hard  riding  may  be 
accounted  for  under  the  conditions  by 
the  binding  of  rods  on  the  pins— provided 
rods  could  be  coupled  up  with  the  as- 
sumed status  of  axle  centers;  something, 
we  have  an  opinion,  that  would  be  diffi- 
cult to  do  with  rods  of  correct  length, 
with  the  usual  allowance  for  expansion, 
even  if  the  brasses  were  bored  fuller  to 
the  pin  than  usual.  If  rods  were  forced 
to  place,  the  binding  on  the  pins  would 
be  quite  enough  to  make  an  engine  ride 
hard — and  hot. 

(89)  W.  L.  C,  Meriden,  Conn.,  asks: 
What  is  the  reason  that  the  wheel  flange 

on  a  railroad  car  runs  on  the  inside  of  the 
rail,  whereas  the  wheel  flange  of  an  "In- 
dustrial" railway  car,  used  about  the 
yards  of  industrial  works,  have  the  flanges 
outside  of  the  rail?  A. — The  location  of 
wheel  flanges  on  the  inside  of  rail  was 
no  doubt  due  to  the  greater  safety  of 
that  position,  since  rail  shocks  tend  to 
hold  the  wheel  to  position  in  case  of  a 
loose  axle.  A  reference  to  the  catalog  of 
the  builders  of  the  narrow-gage  cars  hav- 
ing wheels  with  flanges  on  the  outside, 
makes  plain  the  reason  for  their  location, 
namely,  in  rounding  the  very  sharp  curves 
they  are  used  on — 12-foot  radius — the 
flange  mounts  the  outer  rail,  and  the 
pair  of  wheels  thus  become  sections  of  a 
cone  whose  apex  approaches  the  center 
of  the  curve — an  ideal  condition  for  least 
curving  resistance. 

(00)  H.  G.  S.,  Mechanicsville,  N.  Y., 
writes: 

Will  you  please  state  when,  if  at  any 
time,  it  is  possible  that  there  can  be  more 
than  boiler  pressure  in  the  cylinders  of 
a  locomotive  having  Richardson  bal- 
anced valves  and  running  with  an  open 
throttle?  A. — It  is  not  an  unusual  thing 
to  compress  steam  in  the  cylinders  to  a 
point   above    boiler   pressure.      This    wiil 


occur  when  cutting  off  short,  if  an  en 
ginc  has  excessive  mid-geai   lead  01 

lap,  or  both,  for  the  reason  that  wbi 

engine  is  given  had,  all  events  in  the 
operation  of  the  valve  take  placi  earlier 
than  when  without  it;  that  is,  admission, 
cut-off,  exhaust  opening  and  exhaust  clos- 
ure an  ha  ti  m  '1  n  ith  n  fi  rence  to  the  pis- 
ton   travel.       1  l<  a\  j     pri      ion    'In.-    to 

closing  of  exhaust  early  in  tin-  strol  1 
plemented  by  too  much  lead,  furnish  tin 
resistances  that  produce  a  pressure  in  the 
cylinders  higher  than  that  in  the  boiler. 

(91)  L.  S.  II.,  Brooklyn,  N.  Y.,  writes: 
Will  you  please  answer  the  following 
questions?  I.  Wli.it  1  .  absolute  n  in 
A. — It  is  pressure  measured  from  the  zero 
line  of  pressures,  or  vacuum,  and  is 
found  by  adding  atmospheric  pressure 
to  a  known  pressure  above  atmosphere; 
as,  for  example,  a  boiler  pressure  of  100 
pounds,  as  indicated  by  gage,  would  be  100 
+  147  =  1 14.7  pounds  absolute  pressure 
at  sea  level.  2.  What  is  the  ratio  of  ex- 
pansion? A. — It  is  the  relation  of  volume 
at  the  end  of  stroke  to  volume  at  point 
of  cut-off;  to  find  the  ratio  of  expansion 
divide  the  length  of  stroke  in  inches  by 
the  number  of  inches  at  which  steam  is 
cut  off.  Example:  An  engine  with  a 
piston's  stroke  of  24  inches  cutting  off 
at  6  inches,  has  four  expansions,  and  the 
ratio  is  therefore  four.  3.  What  is  effec- 
tive pressure?  A. — It  is  the  difference 
between  the  moving  pressure  on  one  side 
of  a  piston  and  the  back  pressure  on  the 
opposite  side.  4.  How  can  I  find  the 
mean  effective  pressure  from  the  ab- 
solute pressure?  A. — Let  P  =  initial 
absolute  pressure  of  1 14.7  pounds,  as 
taken  above;  R  =  ratio  of  expansion  4, 
and  P'  =  mean  effective  pressure,  then 

_  /i  +  hyperbolic  logarithm  R         \ 

atmospheric  pressure.  Finding  the  loga- 
rithm of  the  ratio  of  expansion  in  a 
table  of  hyperbolic  logarithms,  and  plac- 
ing the  values  in  the  formula,  we  have: 

p.   =  (l+i_3S63XlI,7)_ 

pounds  mean  effective  pressure.  5.  What 
is  meant  by  initial  pressure?  A. — It  is 
the  pressure  of  steam  when  admitted  to 
a  cylinder.  6.  Do  I  change  the  lead  by 
shortening  or  lengthening  the  eccentric 
rods?  If  not.  why  not?  A. — Any  change 
of  had  by  the  method  proposed  will  de- 
stroy the  equalization  of  same,  by  in- 
creasing the  lead  opening  at  one  steam 
port  and  correspondingly  decreasing  it 
at  the  other.  This  result  is  due  to  the  dis- 
tortion of  the  valve  travel  over  the  center 
line  of  the  valve  seat.  7.  How  can  I  find 
the  horse-power  of  an  engine  by  the  use 
of  an  indicator?  A. — Find  the  foot- 
pounds of  work  done  in  one  minute  and 
divide  by  33,000.  Expressed  in  writing, 
the  proposition  reads:  (Area  of  cylinder 
X  mean  effective  pressure  as  found  by 
the  indicator  X  twice  the  stroke  in  feet  X 
revolutions  per  minute)   -=-  33.000.     This 


14- 


54-41 


is  hoi  I   in  one  cylin- 

der;   for   both   cylinders,   multiply   by  2 

if    the    indii  lings    are    ah! 

both      idi       ol         Id    ■     otive.       8.    What 
is    the    weakest    pari    01   a  boiler?    A. — 
There       is       no       weakest      part      if      .1 
boiler    is    properly    designed    and    'on 
tructed      Q    1  low  and  where  is  a  b 
braced?     A. — Practice   in   boiler  bracing 
is  different   with   different   builders;   they 
are  sometimes  braced  longitudinally,  with 
rods   extending   through    from    the   back 
head  to  the  front  flue  sheet;  rods  an 
used  running  diagonally  from  the   front 
and   back  heads  to   tin-  upper  part  of  the 
boiler    shell.       Many    builders    vary    this 
practice    by    using    gusset    stays    in 
of  the  diagonally  placed  rods,  or  in  com- 
bination with  them.     In  crown-bar  boil- 
ers sling  stays  are  in  general  use  between 
the  crown   bars   and  top  of  boiler  shell. 

10.  How  can  I  find  the  horse-power  of  a 
boiler?  A. — The  American  Society  oi 
Mechanical  Engineers  have  adopted,  for 
a  commercial  horse-power,  the  evapora- 
tion of  34I/2  pounds  of  water  per  hour, 
from  a  feed-water  temperature  of  212  de- 
grees Fahr.  into  steam  at  the  same  tem- 
perature. See  our  October,  1806,  issue,, 
where  boiler  horse-power  is  fully  treated 

11.  What  causes  a  blister  on  a  side  or 
crown  sheet?  A. — The  late  Alex.  L. 
Holley  has  written  on  this  subject,  as 
follows:  "The  comparative  want  of  homo- 
geneity in  iron  is  both  an  indirect  and  a 
direct  cause  of  its  ultimate  failure.  It 
facilitates  the  formation  of  blisters  in  the 
manufacture  of  the  plate,  and  it  offers 
less  resistance  than  copper  to  the  trying 
effects  of  fire.  Blistering  is  due  chiefly 
to  the  imperfect  welding  of  the  com- 
ponent parts  of  the  pile  of  blooms  com- 
posing the  plate."  We  will  take  occa- 
sion here  to  mention,  for  the  benefit  of  our 
correspondent,  that  we  have,  in  our  book 
department,  works  covering  all  phases  of 
steam  engineering  in  a  more  complete 
form  than  can  be  expected  in  such  brief 
space  as  we  are  obliged  to  give  to  ques- 
tions in  these  columns,  and  we  urge  a 
study  of  them  to  those  who  seek  advance- 
ment in  those  lines. 

i     §     § 

Americans,  as  a  rule,  are  grossly  care- 
less about  putting  sufficient  postage  on 
letters  that  go  abroad,  and  railroad  com- 
panies are  the  worst  offenders  in  this  re- 
spect. A  firm  in  London  that  has  a  great 
deal  of  correspondence  with  railway  com- 
panies on  this  side,  informs  us  that  about 
30  per  cent,  of  the  letters  received  from 
our  railway  offices  have  only  the  domes- 
tic 2-cent  stamp  upon  them.  This  shows 
a  scandalous  condition  of  carelessness  in 
our  railroad  offices.  We  notice,  ourselves, 
that  letters  coming  from  some  railroad 
companies  never  have  more  than  one 
2-cent  stamp  upon  them,  although  they 
weigh  three  or  four  times  the  weight  that 
the  -tamp  pays  for. 
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The  Oval  Brake  Beam. 
1 '  i  i  c  brake  beam  hereby  illustrated  will 
strike  railroad  men   favorably,   owing   t" 
its  simplicity  ol  form  and  the  few  attach 
ments  it  lias.    The  beam  has  been  thor- 
oughly tested  for  strength,  and  lias  dis 
played   extraordinary    rigiditj        \nothei 


The  "Dodge"  Injector. 

This  is  the  latest  type  of  injectoi .  w  hi<  h 
was  formerly  made  by  the  National  Tube 
and  patented  by  W.  E.  Dodge, 
who  was  their  superintendent  for  twenty- 
seven  years.  This  is  now  controlled  by 
i In     Fitchburg    Steam     Engine    Co.,    of 


OVAL    BRAKE    BEAM. 


remarkably  good  feature  about  the  beam 
is  that,  when  suspended  from  a  car  or 
truck,  it  is  evenly  balanced,  no  chains  or 
hooks  being  required  to  keep  the  brake 
shoes  in  their  proper  position. 

An  examination  of  the  illustration  will 
be  sufficient  to  convince  practical  rail- 
road men  that  a  new  beam  of  unusual 
merit  is  ready  for  adoption.  It  has  been 
put  on  the  market  by  the  Oval  Brake 
Beam   Company,  Philadelphia,  Pa. 

We  have  a  section  of  this  brake  beam 


Fitchburg,  Mass..  who  are  now  pushing  it 
largely  in  railroad  work. 

As  will  be  seen,  this  is  practically  a  "sin- 
gle movement"  injector,  the  same  lever 
controlling  both  the  lifting  and  forcing 
jets.  It  is  claimed  that  its  special  design 
enables  it  to  deliver  water  to  boiler  hotter 
(with  same  use  of  steam)  than  any  other 
injector,  and  that  it  saves  fuel  in  conse- 
quence. 

It  is  interchangeable  with  any  other 
standard  make,  and  its  ports  can  be  re- 


22         1 


2i  Steam  mVn 
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Water  Inlet 

DODGE    INJBCTOK. 


Locomotive  Engine*  ring 


in  the  office  of  "Locomotive  Engineer- 
ing," and  are  always  glad  to  show  it  to 
visitors. 

*     i     i 

While  reports  are  coming  in  from  every 
section  of  the  country,  intimating  that,  in 
spite  of  the  shortening  of  daylight,  shops 
have  been  put  upon  longer  time,  an  ex- 

ption  is  found  in  the  case  of  the  Grand 
Trunk  of  Canada.  The  shops  at  Strat- 
ford and  London  have  been  put  to  work 
4?  hours  a  week. 


moved  for  cleaning  or  renewal,  without 
di  i  onnecting  the  injector  from  the  pipes. 
The  range  of  both  the  water  delivered  and 
the  steam  pressure  with  which  the  injector 
can  be  worked  is  said  to  be  equal  or 
greater  than  any  other.  The  illustration 
will  make  its  workings  clear  to  the  engin- 
eers and  mechanics. 


If  you  are  interested  in  railroad  or  en 
gineering  literature,  send  for  our  list   of 

1 1.  - 


Christmas 
Presents. 

♦♦♦ 

Railway  fiistory 

Is  interesting  to  any  rail- 
way man  from  the  Presi- 
dent down  to  the  wiper,  if 
we  can  judge  by  the  ques- 
tions which  are  being  con- 
tinually asked  us. 

The  only  book  which  is 
an  authority  on  this  sub- 
ject, which  gives  sketches, 
half-tone  illustrations  (in 
colors)  and  descriptions  of 
the  various  steps  in  rail- 
road progress,  is 

"Cbe 
World's  Railway/' 

There  isn't  a  live  rail- 
way man  anywhere  who 
wouldn't  like  to  have  a 
copy  of  this  book.  It's  the 
finest  book  of  the  kind  ever 
issued,  or  likely  to  be  is- 
sued, for  it  bankrupted  the 
publishers.  Velvet-faced 
leather  cover,  heavy  plate 
paper,  interesting  facts. 
There  were  only  a  thous- 
and copies  printed  —  less 
now.  You'll  be  sorry  if 
you  don't  get  one  before 
it's  too  late.  Sent  for  $7.50 
and  express  charges.  You 
want  one  now. 


♦  ♦♦ 


ANGUS  SINCLAIR  CO. 

256  Broadway,   -   New  York. 
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CAR 
MSILATION 


There  can  be  but  one  best  paper  for 
this  purpose  and  that  is  P.  &  B. 

Warranted  Air  Tight,  Moisture,  Acid 
and  Alkali  Proof. 

Strong,  Durable,  and  Clean  to 
Handle. 

Tor  Insulating  Refrigerator,  Iruit 
and  Dairy  Cars,  use  P.  &  B. 
Papers  and  know  that  you  have 
the  best. 

NO  WOOD  PULP  OR  TAR. 

Will  not  rot  when  exposed  to  damp 
ness. 

AAA 

P.  &  B.  RIIBEROID  CAR  ROOFING 

without  an  equal. 

Guaranteed  for  ten  years. 


The  Standard  Paint  Co. 

81  -  83  John  Street, 
New  York. 

Write  for  further  particulars. 
THE  REASON  THlT 

Brotherhood 
Overclothes 

ARE    POPULAR    IS    BECAUSE 
THEY  HAVE  SO  MANY  GOOD 

&  &  POINTS.^^ 

Good  Material,  Good  Work- 
manship, Good  Fitting  and  Wear- 
ing Qualities,  and  this  POCKET.  ,±,±J- 


KEEPS  WATCH  AND  PENCIL  IN  PUCE. 

My  $4  Pants  would  like  to   make   your 
acquaintance. 

Samples  of  cloth,  measure 
blank  and  tape  free. 

H.  S.  PETERS, 

Dover,  N.  J. 


EQUIPMENT    NOTES. 

if  'ontinui  d  h  om  page  pi  /.  I 
i  ii  dei  '''1  four  more  si  ■     w  heel  i  i 
engines     o(     the     Baldwin     Locomotive 
Works, 

I  wo  si  '■■  wheel  connected   engim 
being  built  for  the  Southea  ti  rn  ft  Atlan 
in    Railway  by  the  Baldwin  Locomotive 
Works. 

i  1 1 1 1-  consolidation  engine  i    undei  con 
struction    at    the    Baldwin    Locomotive 
Works  for  the   Choctaw     &     Oklahoma 
Railway. 

The    Baldwin    Locomotive    Work 
building  ten  six-wheel  connected  engines 
for  the  Omaha,    Kansas   City   &    Eastern 
Railway. 

The    Baldwin    Locomotive    Works   are 
engaged  on  an  order  for  six-wheel  con- 
nected  engines    for    the    Western    Mary 
Kind   Railway. 

The  Pittsburgh,  Bessemer  &  Lake  Erii 
Railroad  are  having  four  ten-wheel  en- 
gines constructed  at  the  Baldwin  Loco- 
motive Works. 

The  Oregon  Railway  and  Navigation 
Company  are  having  five  six-wheel  con- 
nected engines  built  at  the  Cooke  Loco- 
motive Works. 

The  Richmond.  Fredericksburg  & 
Potomac  Railway  are  having  two  six- 
wheel  connected  engines  built  at  the  Rich- 
mond Locomotive  Works. 

The  St.  Louis  &  San  Francisco  Rail- 
way are  having  ioo  freight  cars  built  by 
the  Missouri  Car  &  Foundry  Co.,  and  ioo 
freight  cars  by  the  St.  Charles  Car  Co. 

The  Schenectady  Locomotive  Works 
are  engaged  on  an  order  for  ten  eight- 
wheel  passenger  engines  for  the  New- 
York  Central  &  Hudson  River  Railroad. 

There  are  three  eight-wheel  engines 
and  one  six-wheel  connected  engine  un- 
der construction  at  the  Baldwin  Locomo- 
tive Works  for  the  San  Francisco  &  San 
Joaquin  Valley  Railway. 

The  Norfolk  &  Western  Railway  arc- 
building  250  freight carsat  their  shops, and 
are  also  having  250  built  at  the  Milton 
Car  Works,  and  500  by  the  Ensign  Manu- 
facturing Company. 

The  Barney  &  Smith  Car  Company 
have  received  an  order  from  the  Cincin- 
nati, Hamilton  &  Dayton  for  one  baggage 
car,  one  vestibuled  mail  car,  one  com- 
bination mail  and  baggage  car  and  one 
vestibuled  mail  and  baggage  car. 

The  Cleveland.  Cincinnati.  Chicago  & 
St.  Louis  have  placed  the  following  orders : 
One  sample  consolidation  freight  engine 
from  the  Richmond  Locomotive  Works; 
from  Barney  &  Smith  Car  Manufacturing 
Company,  one  dining  car.  two  parlor  cars 
and  four  express  horse  cars. 

The  Baldwin  Locomotive  Works  re- 
ceived the  following  foreign  orders  last 
month:  Ten  passenger  and  twelve  freight 
locomotives  for  the  Finland  State  Rail- 
way: sixteen  freight  and  eight  passenger 


engim  <I  Railway  ol  Brazil; 

iid    Trunk 
or  the 
Norwegian  State  Railway,  and  on< 

I 

$    $    d 

tady    tweivi  re 

cently  built  for  the  Butte,  Anaconda  & 
Pacific,  and  practically  the  same  as  the 

illustrated 

March   number,  have   been  put   to 

work,  and  are  proving  rcmarkabl . 
cient  111  the  hauling  of  heavy  trains  over 
paper,  di  scribing  a 
of  these  engines,  said  it  pulled 
thirty-three  cars  of  ore,  making  a  tonnage 
of  1,376  tons.  This  is  a  remarkable  rec- 
ord, when  it  is  considered  that  the  grades 
from  East  Anaconda  to  Anaconda  proper 
are  taken  into  consideration.  There  is  a 
rise  of  64  feet  to  the  mile,  and  there  is  one 
very   hard    doubli  •     curve    to    pull 

the  train  over.  The  heaviest  engines  pre- 
viously used  on  this  part  of  the  road 
could  not  possibly  haul  more  than  twenty 
cars  of  ore. 

g  §  $ 

The  Davis  &  Egan  Machine  Tool  Co., 
of  Cincinnati,  have  just  been  awarded  a 
contract  by  the  United  States  govern- 
ment for  one  30-inch  lathe,  four  8x8  en- 
gine lathes,  and  eight  25-inch  standard 
drill  presses.  This  company  has  just 
shipped  a  car  load  of  machine  tools,  con- 
sisting of  hub  machines,  auto'  itic  screw 
machines,  milling  machines,  and  other 
tools  adapted  to  the  manufacture  of  bi- 
cycles, to  London,  England,  where  they 
will  be  exhibited  at  the  Crystal  Palace  Bi- 
cycle Show. 

§  $  §   . 

One  of  the  prettiest  little  memorandum 
books  that  we  have  seen  for  some  time, 
issued  by  a  railroad  supply  firm,  has  been 
sent  out  with  the  compliments  of  the 
American  Steel  Casting  Company,  Thur- 
low,  Pa.  The  company  wish  to  give  the 
memorandum  book  to  railroad  men  in 
terested  in  steel  castings.  Those  who  have 
a  legitimate  right  to  the  book  should  send 
for  it,  and  they  will  find  it  a  very  con- 
venient pocket  companion. 

§     $     $ 

Among  recent  orders  received  by  the 
Chicago  Pneumatic  Tool  Company  are 
foreign  orders  for  fifty-six  machines,  for 
hammers,  drills  and  riveters.  They  have 
also  received  orders  for  eight  hammers 
from  Austria  and  10  hammers  from  Great 
Britain.  This  company  is  putting  con- 
siderable new  machinery  into  the  factory, 
but  is  yet  compelled  to  run  day  and  night 
to  keep  within  sight  of  the  business. 

®     i     i 

The  Cincinnati,  Hamilton  &  Dayton 
have  increased  their  shop  force  consider- 
ably, in  order  to  equip  their  freight  cars 
with  automatic  couplers  and  air  brakes, 
so  that  they  may  be  able  to  make  a  good 
report  by  the  time  that  the  law  relating  to 
safety  appliances  goes  into  force. 
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Notes  on  Steel  Working. 

BY    V.    I-".    HEMKNWAY. 

No  old  blacksmith  wlio  has  worked 
steel  the  better— or  greater— part  of  his 
life  ever  imagines  that  he  knows  all  that 
is  known,  or  is  to  be  known,  about 
steel-working.  He  may  have  stored  away 
in  his  head  a  good  many  cranky  notions 
that  nobody  but  himself  believes  in,  which 
as  much  as  anything  indicates  that  after 
all  the  years  in  which  steel  has  been  fash- 
ioned and  hardened  and  tempered  by  the 
artisan  there  is  yet  much  to  be  learned 
about  the  whole  matter. 

In  his  search  for  definite  knowledge 
the  average  steel-worker  is  generally  han- 
dicapped. He  is  supplied  with  one  brand 
until  he  begins  to  find  out  how  to  study 
its  peculiarities,  then  he  is  supplied  with 
something  a  good  deal  cheaper,  and,  of 
course,  a  good  deal  better,  and  so  it  is  very 
likely  to  go  with  him;  and  even  if  the 
order  goes  for  "just  the  same"  it  is  not 
quite  certain  that  it  will  be  like  the  last  lot. 
It  ought,  however,  to  be  said  that  in  this 
last  respect  there  has  been  great  improve- 
ment during  the  past  few  years.  The  diffi- 
culties of  steel-makers  in  this  respect,  out- 
side of  producing  a  steel  very  nearly  free 
from  impurities,  may  be  the  more  readily 
comprehended  by  a  consideration  of  the 
fact  that  one  firm  of  steel  manufacturers 
classifies  three  grades  thus:  Carbon  0.20  to 
0.35  per  cent.,  hardened  a  little;  carbon  0.35 
to  0.50  per  cent.,  may  be  hardened;  car- 
bon 0.50  to  0.65  per  cent.,  may  be  strong- 
ly tempered.  When  a  small  fraction  of 
one  per  cent,  of  carbon  makes  the  dif- 
ference indicated  it  is  small  wonder  that 
steel  varies  a  little  when  it  comes  to  the 
verdict  of  those  who  use  it.  Again,  one 
brand  of  steel  may  be  quite  equal  to  an- 
other if  given  different  treatment  in  work- 
ing. One  may  actually  be  benefited  by 
working  at  a  heat  so  high  as  to  seriously 
injure  another.  The  experienced  steel- 
worker  judges  of  this  mainly  upon  its  be- 
havior while  beginning  to  work  it  at  a 
moderate  heat,  but  he  can  no  more  ex- 
plain in  print  how  he  does  this  than  an  en- 
gineer can  explain  to  a  professor  how  to 
make  time  over  the  road  with  two  cars 
too  many. 

JUDGING   QUALITY   BY   FRACTURE. 

"Mighty  good  steel,"  the  novice  says 
when  he  sees  a  piece  that  shows  a  fine 
fracture  when  broken  cold.  Something, 
no  doubt,  may  be  told  by  the  fracture  of 
a  bar  of  steel  as  its  value  for  a  specific 
purpose,  but  it  requires  an  expert  to  judge 
very  correctly.  The  old  tool-dresser 
makes  a  tool  from  a  bar  that  shows  a  com- 
paratively coarse  fracture  and  he  gets  a 
good  tool.  You  cannot  always  tell  much 
by  the  fracture. 

PROPER    HEAT    FOR   WORKING. 

A  good  deal  is  written  about  hammer- 
ing steel  until  cold.  While,  beyond  ques- 
tion, steel  should  be  worked  at  a  compar- 
atively low  heat,  it  should  not  be  forged 
cold.     The  heavy  hammering  and 
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into  form  should  be  done  at  the  highest 

heat,  and  as  the  piece  gradually  loses  color 
the  blows  should  be  correspondingly  less- 
ened in  intensity,  until  at  the  coolest  they 
are  planishing  blows  merely.  That  is,  the 
general  form  of  the  tool,  whatever  that 
form  may  be,  should  be  given  it  at  the 
highest  permissible  heat.  What  that  heat 
is  varies,  as  has  been  intimated,  with  the 
quality  of  the  steel  being  worked.  The 
most  that  can  be  said  of  the  proper  heat 
for  forging  is  that  it  is  shown  by  a  red 
that  may  be  called  dull  in  contrast  with 
the  bright,  glistening  red  at  which  iron  is 
worked.  The  individual  judgment  of  the 
man  who  works  the  steel  must  determine 
the  proper  heat  with  reference  to  every 
brand  of  steel  he  uses. 

HEAT  SLOWLY. 

The  heating  for  forging  (as  well  as  for 
hardening)  should  be  moderately  slow — 
for  large  pieces  almost  immoderately 
slow — for  the  simple  reason,  and  for  no 
other,  that  slow  heating  gives  the  heat 
more  time  to  distribute  itself  without 
local  overheating,  which  is  something 
that  should  be  particularly  avoided.  Local 
over-heating  is  likely  to  develop  into 
cracks  in  hardening,  and  frequently  in 
tempering,  and  even  hours  afterwards. 
While  the  heating  should  be  slow,  the 
piece  should  by  no  means  be  allowed  to 
lie  and  "soak"  in  the  fire  after  it  has 
come  to  the  proper  heat  for  working. 
Perhaps,  probably,  the  small  fraction  of 
carbon  that  ought  to  be  present  to  make 
the  steel  "just  right"  is  lost  by  the  soak- 
ing. However  that  may  be,  the  steel 
is,  beyond  question,  injured.  When  the 
piece  is  hot  enough,  hammer  it  gently. 

RESTORING   OVER-HEATED   STEEL. 

A  good  deal  has  been  said,  in  one  way 
or  another,  about  "restoring"  steel,  at  the 
forge,  that  has  been  over-heated  in  the 
working.  Perhaps  this  may  be  done  when 
it  is  to  be  used  for  some  purposes,  but 
for  the  purposes  of  a  cutting  tool,  a  piece 
of  steel  that  has  been  burned  is  ruined. 
It  may  be  benefited  by  the  use  of  some 
of  the  various  restoring  compounds,  but 
it  cannot  be  restored.  Even  by  heating 
and  plunging  into  cold  water,  the  looks 
of  the  fracture  may  be  improved,  per- 
haps it  can  be  brought  to  look  quite  right, 
but  I  have  yet  to  see  a  cutting  tool  made 
from  a  piece  of  steel  that  had  been  over- 
heated— burned — that  I  had  any  reason 
to  believe  was  as  good  as  if  the  over- 
heating had  not  occurred.  When  in 
forging  any  kind  of  a  tool  the  end  is 
accidentally  over-heated,  the  only  safe 
plan  is  to  cut  off  that  end  a  little  beyond 
the  over-heating — cut  off  a  little  more 
than  has  been  burned — and  deposit  it  in 
the  scrap  heap.  The  junkman  may  make 
something  of  it;  there  is  every  chance 
that  a  cutting  tool  that  is  satisfactory  can 
never  be  made  from  it;  it  is  certain  that 
it  cannot.  If  you  are  a  tool  torger,  do 
not  take  any  stock  in  restoring  com- 
pounds,  not  for  your   own   use.     And   I 
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Presumptive 
Evidence 


A  story  is  told  of  Herbert  Spencei 
playing  billiards  with  an  antagonist  who 
ran  out  without  giving  the  philosopher 
a  chance  to  handle  his  cue.  "Sir,"  said 
Mr.  Spencer,  "a  certain  ability  at  games 
of  skill  is  an  indication  of  a  well  balatn  ed 
mind,  but  adroitness  such  as  you  have 
just  displayed  is,  I  must  inform  you, 
strong  presumptive  evidence  of  a  mis- 
spent youth." 

This  was  hard  on  the  young  man,  but 
it  demonstrated  that,  while  the  philoso- 
pher could  probably  give  the  young  man 
many  points  on  the  science  of  angles,  the 
young  man  could  make  practical  appli- 
cation of  them  much  better  than  Mr. 
Spencer. 

The  presumption  is  equally  strong  that 
the  engineer  who  daily  demonstrates  the 
lubricating  value  of  pure  flake  graphite, 
by  running  his  engine  without  a  squeak 
or  a  groan  or  a  hot  pin  or  bearing,  and 
with  less  oil  and  less  worry  or  trouble, 
can  give  points  to  the  man  who  built 
the  engine,  or  the  official  who  has  charge 
of  the  entire  motive  power  of  the  road, 
but  who  has  not  had  practical  experience 
in  using  Dixon's  Pure  Flake  Graphite, 
and  so  does  not  readily  believe  the  mar- 
velous results  related. 

Many  engineers,  for  fear  of  criticism. 
do  not  let  the  superintendents  and  mas- 
ter mechanics  know  that  they  use  graph- 
ite. Others,  like  Mr.  L.  D.  Westfall,  de- 
clare openly,  as  he  did  in  the  "Railway 
Magazine"  for  August,  that  "it  is  aston- 
ishing how  much  better  an  engine  will 
handle  a  train  after  applying  some  of  the 
graphite  to  the  valves  and  cylinders.  If 
everyone  understood  and  appreciated  its 
virtues,  there  would  be  more  of  it  used. 
It  is  also  invaluable  for  hot  pins  and 
boxes.  I  wish  you  would  do  what  you 
can  to  impress  the  excellence  of  Dixon's 
Graphite  on  the  minds  of  railway  man- 
agers and  master  mechanics,  and  also  the 
purchasing  agents,  to  the  end  that  they 
might  be  induced  to  furnish  their  engi- 
neers with  a  can  of  it  to  be  used  when 
necessary.  It  would  be  greatly  appre- 
ciated by  us." 

So  wrote  Engineer  Westfall.  and  we 
shall  be  glad  to  do  our  part,  and  are 
ready  to  send  samples  and  printed  mat- 
ter, free  of  charge,  to  any  railway  official. 


Joseph  Dixon  Crucible  Co., 

Jersey  City,  N.J. 
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bugs,  '>i  anything  ol  the  kind,  .it  that. 
The  fracture  may  lool  all  right  aftei  the 
restoring,  but  the  frai  ture  doi     tint  do  the 

cutting.     When   .1    i .1     tee]   out   "I 

which   a  cutting   tool   is  to   be   made   i 

burned,  as  much  of  it  as  is  to  do  the  •  Ut 

ling  is  ruined,  for  that  purpo  e  al  least. 
Vgain,  1  am  not  saying  a  word  against 
n   toring  compounds.    They  may  be  quite 

the  proper  thing  for  some  purposes,  but 
the  only  way  to  make  a  good  cutting  teol 
is  not  to  burn  the  steel 

HARDENING  AND  TEMPERING. 

No  one  knows  exactly  what  occurs 
when  a  piece  of  steel  is  hardened.     The 

whole  matter  is  mainly  one  of  specula- 
tion. It  probably  would  not  help  mat 
ters  vary  materially  if  a  good  deal  more 
were  known  about  it.  The  most  we 
know  that  is  of  practical  utility  is  that 
if  a  piece  of  tool  steel  is  heated  to  some 
kind  of  a  red  heat  and  then  suddenly 
cooled,  it  will  be  put  in  a  condition  to 
cut;  it  will  be  "hardened."  the  degree  of 
hardness  depending,  within  certain  limits. 
upon  the  temperature  to  which  it  has 
been  heated  and  the  rapidity  with  which  it 
is  cooled. 

HA  RDEN  IM,   OUTR IGHT. 

It  would  probably  be  better  if  the  piece 
being  operated  upon  could  be  hardened 
outright — that  is.  heated  to  just  the  right 
temperature  and  cooled  just  quickly 
enough  so  that  it  would  be  of  the 
temper  required.  This,  however,  is 
not  practicable,  except  in  comparatively 
rare  instances.  It  would  be  better;  for  if, 
as  is  believed,  hardening,  so  called,  is  a 
peculiar  atomic  arrangement,  it  is  prob- 
able that  the  fewer  times  the  atoms  are 
disarranged  and  rearranged,  after  ham- 
mering, the  better.  And  this  view  ap- 
pears to  be  sustained — it  is  sustained — 
by  the  fact  that  softening  and  re-harden- 
ing a  tool  without  intervening  hammer- 
ing soon  destroys,  or  seriously  impairs, 
its  usefulness. 

HEAT   FOR   HARDENING. 

While,  as  has  been  said,  it  is  not  gen- 
erally practicable  to  harden  outright,  the 
heating  for  hardening  should  be  carried 
no  further  than  is  necessary  to  harden 
but  little  above  the  temper  required.  The 
lower  the  heat  the  less  the  atoms  are  dis- 
turbed by  the  heating  for  hardening,  and 
by  previous  heating  for  tempering,  when 
such  heating  is  necessary.  "Heat  to  a 
cherry  red."  is  the  common  advice. 
which  is.  perhaps,  as  good  as  any.  since 
the  variation  in  the  color  of  cherries  is 
great  enough  to  suit  the  most  critical. 
Experience  demonstrates  that  the  fewer 
times  steel  is  heated  after  being  forged 
to  shape,  and  the  lower  the  heat  (so  that 
it  serves  the  purpose),  the  better  the  tool 
that   is  produced. 

FUEL    FOR    HEATING. 

There   is   no   better    fuel     for     heating 

rrurihle     steel     than     charrnnl  But     th*3 
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I  beh'  •  charcoal  to  bl  thi  b<  I  of  or- 
dinary fuel,  because  it  is  probable  that 
tin-  heating  will  be  more  evenly  done 
when  it  is  used.  Coked  coal  is  a  very  good 
m1.  titute  for  charcoal.  In  no  case  should 
a  fresh  coal  fire  be  used  for  heating:  not 
only  is  it  so  dirty  that  close  observations 
of  color  cannot  be  readily  made,  but  it 
burns  in  jets,  resulting  in  local  heating. 
which  can  hardly  be  avoided 

FOR  COOLING. 

For  ''idling  to  harden  there  is.  for  or- 
dinary purposes,  probably  nothing  better 
than  just  water.  Water  is  variously  "doc- 
tored" with  salt,  vitriol,  etc..  which  will 
undoubtedly  make  the  article  a  little 
harder,  bei  ause  it  cools  it  quicker,  and 
its  use  may  sometimes  be  advisable  where 
the  hardening  is  to  be  outright,  but,  in 
my  experience,  never  when  the  temper  is 
to  be  drawn  or  "run  down." 

TEMPERING    WITHOUT    HAMMERING. 

Many  of  us  remember  the  time  when 
it  was  not  believed  to  be  practicable  to 
make  a  satisfactory  cutting  tool  of  any 
kind  from  a  piece  of  steel  as  it  came  from 
the  mill — that  is.  without  a  certain  amount 
of  hammering.  However  that  may  have 
been  once,  at  the  present  time  the  best 
mills  furnish  stock  for  small  tools  that 
is  not  improved  by  heating  or  hammer- 
ing till  it  comes  to  be  heated  for  harden- 
ing, which  is.  generally,  a  matter  of  con- 
siderable convenience. 

Altogether,  the  attainment  of  great 
skill  in  working  steel  as  the  blacksmith 
works  it  is  an  undertaking  equal  to  any- 
thing in  t£e  arts.  The  very  best  of  steel 
workers  find,  after  years  spent  at  it.  that 
there  is  about  as  much  to  learn  as  there 
ever  was.  the  most  of  which  they  will 
never  be  able  to  learn.  Every  improve- 
ment in  steel  making  seems  to  call  for 
corresponding  improvement  at  the  forge. 


Piston  Valves  in   Locomotives. 

One  of  the  most  interesting  papers 
read  before  the  recent  engineering  con- 
ference in  connection  with  the  Institution 
of  Civil  Engineers  was  by  Mr.  S.  W. 
Johnson,  on  "Piston  Valves  in  Locomo- 
tives." The  piston  valve  used  on  the 
Midland  Railway,  at  each  end  contains 
three  segments  of  hard  gun  metal  and 
one  ring  of  a  softer  metal.  The  segments 
are  made  from  a  ring,  turned  and  then 
cut  into  three  equal  parts,  the  position  of 
each  being  retained  by  a  radial  feather, 
which  fits  into  a  guiding  recess  formed 
on  the  end  cap.  The  flexible  ring  abuts 
against  the  segments  on  the  exhaust  side. 
-ind  rinses  the  spaces  left  hetwepn  them. 
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so  that  steam  cannot  escape  into  the  ex- 
haust chamber.  To  prevent  the  escape 
of  steam  into  the  cylinder  through  the 
spaces  left  between  the  segments,  bridges 
are  formed  in  the  valve.  Each  segment, 
as  is  the  case  in  the  ordinary  flat  valve,  is 
held  against  the  face  on  which  it  w 
by  the  pressure  of  steam  in  the  chest  act- 
ing on  the  back.  The  power  to  operate 
the  piston  valve  is  found  to  be  only  one- 
sixth  of  that  required  by  the  ordinary 
slide  valve,  and  consequently  the  wear 
of  the  gear  is  much  reduced.  From  re- 
sults c.i  engines  with  piston  valves  doing 
the  same  work,  the  wear  per  ioo.ooq 
miles  is  returned  at  about  6  to  I  in  favor 
of  the  piston  valves.  A  further  advan- 
tage referred  to  is  that  the  breaking  of  a 
slide  valve  usually  disables  an  engine, 
but  should  a  segment  of  the  piston  valve 
break,  the  broken  portion  would  be  held 
in  position,  and  the  engine  need  not  cease 
working. — "The   Mechanical    World." 


The     Eccentric    Question     on    the 
P.  X.  &   Q.  Road. 

BY    R.    E.    MARKS. 

"Got  something  to  show  you,  Mr. 
Duzenbury,"  said  young  Philpot,  as  he 
hauled  a  sketch  out  of  his  pocket.  "You 
know  what  a  trouble  some  of  the  men 
have  been  having  with  eccentrics;  set 
screws  get  loose,  and  they  work  on  the 
axle.  Then,  too,  they  sometimes  open 
out  and  bind  in  the  strap.  Now,  this  re- 
duces the  number  of  parts  to  two  for 
both  eccentrics  on  a  side,  lessens  the 
chance  of  working  loose,  and  prevents 
any  monkeying  with  'a  little  more  lead' 
after  they  are  laid  out  in  the  drawing 
room,  where  they  are  supposed  to  be 
right,  and  are,  near  enough,  I  guess." 

The  sketch  was  almost  identical  with 
the  latest  practice  of  the  Pennsylvania 
road,  in  casting  both  eccentrics  of  each 
side  together,  and  having  but  two  pieces 
instead  of  four.  But  Philpot  had  never 
seen  it,  and  it  was  original  with  him. 

"That's  a  good  plan,  Philpot,"  said 
Duzenbury.  "being  used  on  the  'Pensy' 
now;  but  now  that  you're  talking  about 
eccentrics,  why  not  go  to  the  end,  and 
have  them  right? 

"What  causes  most  of  the  trouble  with 
the  eccentrics  on  this  division?  Whai 
laid  the  'Bottle  Green'  out  cold  when  we 
were  trying  to  beat  the  Great  Air  Line 
special,  the  other  day?  Was  it  because 
the  eccentric  slipped  on  the  shaft  and 
•  hanged   the   lead,   or" 

"No,"  broke  in  Philpot.  "'twas  the  con- 
Founded  binding  bolts  working  loose.  I 
see  what  you're  after — we  can  put  lock 
nuts  on  the  bolts  and  keep  them  tight. 
Might  try  the  scheme  Fred  Rogers 
showed  in  the  September  'Locomotive 
Engineering.'  " 

"Yes.  that's  a  remedy  for  the  disease. 
in  a  measure:  but  why  not  take  the  ounce 
of    prevention,    and    make    all    eccentrics 


solid  tn  begin  with?  then  you  wouldn't 
need  anybody's  scheme  to  prevent  them 
getting  loose,"  said   Duzenbury. 

"That's  all  right,  Mr.  Duzenbury;  but 
how  about  repairs?  Have  to  consider 
repairs,  as  well  as  first  cost  and  arrange 
ment.  It's  might)  easy  to  repair  a  two- 
part  eccentric,  but  how  about  a  solid 
one?"  and  Philpot  winked  the  other  eye 
and  felt  that  he  had  Duzenbury  "dead  to 
rights."  as  the  boys  say.  But  John  was 
loaded  for  bear;  he  had  been  thinking 
eccentrics  himself  lately. 

"I  knew  you'd  say  that.  Philpot;  they 
always  do.  for  I've  tackled  this  before. 
Now,  see  here.  How  many  eccentrics  did 
you  ever  know  to  give  trouble  that  wasn't 
due  to  the  two  parts  loosening  and  bind- 
ing in  the  strap?  Some,  of  course;  for  if 
they  run  dry,  they'll  bind  anyhow.  But 
I'll  bet  you  my  last  year's  hat  that  most 
of  them  were  from  just  this  cause. 

"Grant  that,  and  you  remove  most  of  the 
trouble  by  making  solid  eccentrics  and 
putting  them  in  place  before  the  wheel  is 
pressed   on. 

"Now  about  breaks  and  repairs.  When 
this  does  happen,  which  won't  be  over 
once  in  six  months,  you  can  smash  the 
offending  eccentric  and  replace  it  by  a 
two-part  affair,  such  as  we  use  now. 
Then  you'll  have  three  good  onesand  only- 
one  makeshift  (for  that's  all  they  are). 

"I'm  not  sure,  but  I  rather  take  a 
wheel  off  and  put  on  a  solid  one,  where 
there  was  time,  though;  for  I  believe  it's 
cheaper  in  the  end,  and  I  might  even 
go  so  far  as  to  forge  them  on  the  axle 
when  that  was  being  made.  They  wouldn't 
slip,  and  they  wouldn't  spread,  either; 
but  I  guess  the  solid  cast-iron  one  will 
answer   if   they'll    only    let   me   use   that. 

"But  keep  on  thinking.  Philpot;  you 
are  on  the  right  track,  and  if  they  won't 
let  me  use  solid  eccentrics,  I'll  advocate 
yours  as  next  best,  for  I  believe  it  is. 

"I  always  go  on  the  plan  that  the  fewer 
pieces  you  use,  and  the  simpler  you  can 
make  anything,  the  better  it  is  for  all  con- 
cerned. There  are  a  few  exceptions,  pos- 
sibly; but  it's  a  safe  general  rule  to  fol- 
low." 

I  think  Duzenbury  is  about  right  in 
this. 

$     i     i 

We  have  received  Report  of  the  Pro- 
ceedings of  the  Fifth  Annual  Convention 
of  the  National  Association  of  Master 
Blacksmiths,  from  the  secretary.  Mr. 
George  F.  Hinkens.  of  the  St.  Paul  & 
Duluth.  St.  Paul,  Minn.  There  is  so  little 
readable  literature  concerning  the  art  of 
the  backsmith  that  we  are  always  glad  to 
receive  this  little  volume,  and  the  latest 
report  is  one  of  the  best  sent  out  by  the 
Blacksmiths'  Association.  It  contains  a 
great  deal  of  valuable  information  about 
blacksmithing.  which  will  be  particularly 
interesting  to  foremen  and  others  who 
take  an  interest  in  the  details  of  the  work. 
It  can  be  obtained  from  the  secretary  for 
so  cents. 


MASTER  CAR  BUILDERS! 

One  nation  o£ 

AQIART'S  EUREKA  COMPOUND 

Will  clean  the  i-terior  of  a  passeneer 
car,  and  males  the  varnished  surfaces  as 
good  as  new     It  preserves  the  varnish. 

Send  for  Sample  Gallon  $2.00  F.  O.  B.  St.  Louis. 

A.  D.  AQUART, 

1217  Chemical  Building,  ST.  LOUIS,  MO. 


Oh!  Such  Waste  of  Time! 


I  LAVA  SOAP, 


And  such  work  it  used  to  be  to  get  the 
hands  clean  and  to  keep  the  skin  from 
getting  rough,  owing  ti>  the  strong  soaps 
we  had  to  use;  all  this  is  done  away 
with  now  since  we  use 

which    cleans  easily  and 
quickly,  and    leaves    the 
skin  f-mooth  and  soft      Just  the  Soap  for  Engi- 
neers, Mrt'm,  n  and  all  Mechanics. 
SMALL  SAMPLE  AND  BOOKLET  BY  MAIL  FREE. 

Price  for  Regular  Size  take,  10  cents. 
If  y<>ur  dealer  does  not  sell  it,  send  15c.  to 
*m  Waltke  &  Co., 
Sole  Mnf  rs.,  St.  Louis, 
and  receive  a  cake 
by  mail,  postage  paid 
r  for  $1.^0  one  doz. 
cakes  will  be  sent, 
express  paid,  to  any 
part  of  the  United 
States. 

Beware  of  Imital  ions! 
Every  genuine  cake 
is  in  a  carton  as  here 
illustrated  ^P" 

The  word  "LAVA" 
registered  as  a  Trade 
Mark  in  the  U.  S. 
Patent  office. 


RAILROAD    MEN 


Say  Royal   Esquisitos   Cigars   are  the   best 
made  for  anywhere  near  the  price. 

$5.00  per  100. 

WILL    MAIL     v  Sample  Bok  rontaininq  12  of  these 

Cigars  upon  receipt  of  75  cents,  'o 

prove  guality  before  purchasing  in 
large  guantities. 

LA  LIBERTA,  "™  Havana  Combination 

!  Filler,  Sumatra  Wrapper, 

$4.00  per  100. 

BANKERS'  CHEROOTS.  Two  kinds. 

DELICI0SAS,   American  Wrapper.  $3  00  per  100. 
FAV0RITAS,     Imported  Wrapper.    $4.00  per  100. 


NO  MIDDLEMAN  TO  PAY -YOU  SAVE  THAT. 

fully  guaranteed  in  everyway.  Terms,  cash  or  CO. D. 

Better  send  for  our  Booklet. 

JOSE  ALMAREZ  &  CO. 

N0RRIST0WN,  PA. 
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he  MASON 
Reducing  Valve. 


FOR  SIEAM  AND  AIR. 


Has  features  which    make  it   superior 
io  all  others  on  the  market. 


IT    IS    THE    STANDARD    ON 

«-*«^  90%  *-»<-» 

of   the    American    Railways. 


Adopted   by  the  Government  Railways  of 
France  and  Belgium  and  the  Leading 

English  Railways. 
-  .   .     SENT    ON    TRIAL     .  .    . 

MANUFACTURED  BY 

THE  MASON  REGULATOR  COMPANY 

BOSTON,  MASS.,  U.S.A. 


THE  DRAKE  &  WIERS  CO. 


Cleveland,  Ohio. 


Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

50,000  Cars  and  has  stood  the  test 

of  15  years'  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET.  4 AAA* 4* 

3-PLY  PLASTIC  CAR  ROOFING, 

THE  BEST  IN  THE  MARKET. 


^  ASHTON 
MUFFLER 

With  Top  Outside  Pop 
Regulator. 

ALSO 

Open    Pop   Valves 
and  Gages. 

The  ASHTON  VALVE  CO. 

271  Franklin  Street,  Boston,  Mass. 


Savogran 

For  Clean  Cleaning. 
INDIA  ALKALI  WORKS,  BOSTON. 

World'.  F.ir  M.d.l,  1893.     Silver.  1RR7.     Bronte.  1R78. 


1234  Monadnack  Bldg. ,  Chicago,  III. 


The  Bignail  &  Keeler  Mfg  Co.  Ed- 
wardsville,  Illinois,  report  a  livelj 
mand  for  their  Peerless  and  Dupli 
threading  and  cutting  machines.  Theii 
very  recent  lales  are:  Nelson,  Morris  & 
Co..  St.  Joseph,  Mo  .  -•  "i  ■  hini  ;  Ar- 
mour &  Co.,  Si  mi  1 1 1   <  imaha,  Neb..  3;  U. 

S     HOVCI  lillielll,    I'll     new    'In  'h|'     lio.il 

Mississippi  River  Commission,  2;  G.  T. 
Reynolds,  Cairo,  Illlinois;  Ogden  Gas 
Co.,  Chicago;  National  Tube  Works. 
Chicago;  Swift  &  Co.,  St.  Joseph,  Mo  : 
Wabasb  R.  K.  Co.,  Decatur,  Illinois,  W. 
S.  Laycock,  Sheffield,  England. 


Mr.  Charles  Parsons,  receiver,  lias 
placed  an  order  with  the  Schenectady 
Locomotive  Works  for  three  compound 
consolidation  freight  locomotives  for  the 
Ogdensburg  &  Lake  Champlain  Rail- 
road, having  cylinders  22  and  34  inches 
diameter  and  28-inch  stroke.  The  driv- 
ing wheels  are  54  inches  in  diameter,  and 
the  engines  are  to  weigh  150,000  pounds. 
The  engines  are  to  be -operated  on  the 
heavy  grade  between  Moira  and  Rouse's 
Point.  The  engines  are  of  the  latest  de- 
sign, have  steel  driving  wheels  and  all  the 
modern  improvements;  cast  and  pressed 
steel  being  largely  used  in  order  to  give 
the  maximum  size  of  boiler  and  bearings 
obtainable  with  the  above  weight.  The 
boiler  pressure  is  200  pounds  per  square 
inch. 


Mr.  William  C.  Baker,  inventor  of  the 
Baker  car  heater,  has  been  so  busy  for 
some  time  that  he  has  had  to  increase  his 
shop  force.  In  spite  of  all  its  rivals,  the 
Baker  heater  seems  to  hold  its  popularity 
as  a  safe  and  comfortable  way  to  warm 
cars. 


A  number  of  Chicago  capitalists  have 
purchased  land  at  Lomax,  III.,  for  the  pur- 
pose of  building  works  for  the  construc- 
tion of  steel  cars.  The  leaders  are  am- 
bitious to  get  some  experience  with  soci- 
ology in  addition  to  car  building,  and  they 
propose  erecting  a  town  similar  to  Pull- 
man. We  suspect  they  will  get  all  the 
grief  and  experience  they  need  before  they 
get  the  steel  car  building  plant  in  opera- 
tion. 
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AIR  BRAKE  HOSE. 

Boston  Belting  Co.,  Boston.  Muss. 

N    Y.  Belting  &  I'ackinir  C«.   New  York. 

Peerless  Rubber  Mf«.  Co..  New  York. 

AIR  BRAKES 

Westtaghonae  Air  Brake  Co..  Pittsburg,  Pa. 
AIR  COMPRESSORS 

Clayton  Air  Compressor  Works.  New  York. 
InKersoll  Sergeant  Drill  Co.    N    Y.  City. 
Norwalk  Iron  Works  Co.   South  Norwalk,  Ci. 
Pedrick  *•  Aver  Co.    Philadelphia,  Pa. 
Rand  Drill  Co..  New  York. 

AIR  1 IFT  PUMPS. 

Clavt.-n  Air  Compressor  Works,  New  York. 
AIR  LOCOMOTIVES. 

Baldwin  Locomotive  Works.Philadelphla.Pa. 

AIR  PUMP  GOVERNORS. 


or  Co 


Boston.  Mass 


Mason  Regular* 

ARCH  BARS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

ASBESTOS. 

Carey  Mfg.  Co.,  Philip.  Lockland,  0, 

AXLES. 

Cambria  Iron  Co..  Philadelphia,  Pa. 

BALANCED  SLIDE  VALVES 

Am.  Bal.  Slide  Valve  O-.,  .^an  Francisco,  Cat. 
M.  C.  Hammett.  Troy,  N.  Y. 

BEARING  METAL. 

Ajax  Metal  Co..  Philadelphia,  Pa. 
Paul  S.  Reeves*.  Philadelphia,  Pa. 

BELL  RINGER. 

D.  S.  Metalli.   Packing  Co.,  Philadelphia.  Pa. 

BELTING. 

Peerless  Rubber  Mfg.  Co.,  New  York 

BENDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

BOILER  AND  FIREBOX  STEEL. 

Shoenberger  Steel  Co  .  Pittsburg,  Pa. 

BOILER  COVERINGS. 

Carey  Mfg.  Co..  Philip.  Lockland,  O 
Keasbey  &  Mattisct,  ^,.  ,  Ambler,  Pa. 

BOILERS. 

Brooks  Lot  om*)tive  Works,  Dunkirk.  N.  Y, 
Cooke  Locomotive  &  Machine  Co..  Pateison. 

N.J. 
Dickson  Mig.  Co..  Scranton,  Pa. 
Pittsburg  Locomotive  Works,  Pittsburg,  Pa. 
Richmond  Loco.  &  Mach.Wks.,  Richmond, Va 

BOILER  TUBES,  LOCOMOTrVE. 

Allison  Mfg.  Co.,  Philadelphia,  Pa. 
Tyler  Tube  &  Pipe  Co  .  New  York. 

BOLT  THREADING  MACHINERY. 

Acme  Machinery  Co.,  Cleveland.  O. 
Manning,  Maxwell  &  Moore.  New  York. 

BOOKS. 

Arnold  Publishing  House,  New  York. 

Audel  &  Co.,  New  York. 

Gnffin  &  Winters,  Chicae o,  111. 

H    C   Baird  &  Co..  Philadelphia.  Pa. 

Railroad  Gazette,  New  York. 

Practical  Publishing  Co..  East  orange,  N.  J. 

BORING  MACHINES. 

Manning.  Maxwell  &  Moore.  New  York. 
Niles  Tool  Works  Co..  Hamilton.  O. 

BRAKE  ADJUSTERS 
Q.  &  C.  Co..  Chicago,  111. 

BRAKE  SHOES. 

Ramapo  Iron  Works,  Hillbu-n,  N.  Y. 
The  Sargent  Co.,  Chicago,  111. 

BRASS  CASTINGS. 

Ajax  Metal  Co.,  Inc..  Philadelphia,  Pa. 
Paul  S.  Reeves,  Philadelphia,  Pa. 

BUFFERS,  BLOCKS,  SPRING. 

Gould  Coupler  Co.,  Buffalo,  N.  Y. 

BULLDOZERS 

Williams,  White  &  Co.,  Moline.  111. 

CAB  SEATS. 

Stannard  &  White.  Appleton,  Wis. 

CARS. 

J.  G    Brill  Co  ,  Philadelphia,  Pa. 

Lima  Locomotive  &  Machine  Co.,  Lima,  O. 

CAR  COUPLERS. 

Gould  Couplet  Co..  Buffalo.  N.  Y. 
Latrobe  Steel  Co..  Philadelphia.  Pa. 
McConwav  &  Torley  Co.,  Pittsburg,  Pa. 
National  Malleable  Castings  Co.,  Chicago,  II. 
Smillie  Coupler  &  Mfg.  Co.,  Newark,  N.  J. 
Standard  Coupler  Co.,  New  York. 
Trojan  Car  Coupler  Co.,  Troy.  N.  Y. 


(Continued  on  paffegjj.) 


EASY  LESSONS  IN  MECHANICAL  DRAWING 
AND  MACHINE  DESIGN. 

By  J.  G.  A.  MEYER. 

Make  the  best  and  ea^ic-t  wav  of  studying  these 
►nor  utfhly  Everything  is  made  plain  and  clear, 
Invaluable  to  anyone  interested  in  machinery  of 
any  kind.  It  has  the  clearest  valve  diagram  yet 
published  To  be  completed  in  24  parts  -  8  are 
now  ready  —  50  cents  each.  But  they  need  be 
taken  only  as  desired  and  paid  for  when  ordered. 
Sold  <»nly  by  subscription.  Agents  wanted  in 
shops  and  elsewhere. 

ARIMOLD  PUBLISHING  HOUSE, 

Send  for  specimen  6  Thomas  st     New  York- 

pages. 


A  CHRISTMAS  PRESENT 


That  is  very  appropriat 
THE  BFST 
LOCOMOTIVE 
CAB  St  ATS 
IS  THE  WORLD. 


\_W*  «i—  WtW  i.i^f 


Better  write 
us  to-day. 


For  full  particular! 
address, 


STANNARD  &  WHITE,  Appleton,  Wis 


J;  Model  Locomotives.  Complete  cast- 
or ings  for  latest  design  express  locomotive 
_l  N.  Y.  Central  Standard,  just  out  of 
(^  Schenectady  shops.  High  Saddles.  Big 
^j)  Drivers.  Three  sizes.  4c.  in  stamps 
2  for  catalog. 

«  OLNEY  &  WARREN, 

|—  36  Dev  St.,  New  York 


Innn  THIS  IS  THE  BOOK. 

I1«I>*«mi     F<>r    MACHINISTS   and 
,UUU  Pointers      engineers. 

By  GRAB.  McShank.  Practical  Machinist;  J.  P. 
Hine,  Member  Dlv.  37,  B.  of  L.  E.,  and  J.  U.  A. 
Mbyku,  M.  E.  Treating  upon  Air-Brake,  Break 
Downs,  Blows  and  Pounds,  Link  and  Valve  Motions, 
Locomotive  Valve  Setting.  Testing  Plant,  Indfcator 
Practice,  Compound  Engines,  Injectors,  Lubrica- 
tors etc.,  etc. 

342  Pages,  187  Illustrations.  5',.  x  8.  Cloth,  $  1 .60. 


AGENTS  WANTED.  Send  for  terms.  20,000  sold 
In  six  months.  Will  be  sent  prepaid  to  any  address 
upon  receipt  of  price. 

GRIFFIN   &   WINTERS,    Publishers, 
171  La  Salle  Street,  CHICAGO. 

Founded  by  Matbkw  Cabiy,  1185. 


HENRY  CAREY  BAIRD  &  CO. 

UnCustriat  {publishers,  JSoofteellcrB, 
and  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

XW  Our  Nevr  and  Revised  Cat*lnKne  0f  Practical  and  Sclenttfis 
Books,  91  pnL'^8,  8vo.,  and  our  other  Catalogues  and  Circulars,  th« 
whole  covering  every  branch  of  Silence  applied  to  the  Arts,  sent 
free  and  free  of  p<>*tnee  to  any  one  In  any  part  of  the  world  whi 
™'M  furnish  his  address. 


SO   YEARS* 

EXPERIENCE. 


TRADE  MARKS, 
DESIGNS, 
COPYRIGHTS  Ac-. 
Anyone  sending  a  sketch  and  description  may 
quickly  ascertain,  free,  whether  an  Invention  Is 
probably  patentable.  Communications  strictly 
confidential,  oldest  astency  forMecuring  patents 
In  America.     We  have   a  Washington  office. 

Patents  taken  through   Munu  At  Co.  receive 
special  notice  in  the 

SCIENTIFIC   AMERICAN, 

beautifully  Illustrated,  largest  circulation  of 
any  scientific  journal,  weekly,  terms  $3.00  a  yean 
fl.oO  six  mouthB.  Specimen  copies  and  Hand 
Book  on  Patents  sent  free.    Address 

MUNN    &    CO., 
361  Broudwny,  New  York. 


•▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲• 


BLOCK  and 

INTERLOCKING 
SIGNALS, 


By  W.  H.  ELLIOTT,  Sig  Engr.,  C,  M.  &  St.  P.  R.  R. 

The  best  book  on  this  important  branch  of  railroading.  Shows 
the  different  systems;  tells  how  they  work  and  why;  cost  of  in- 
stallation  and  maintenance.     279  pages.     Leather  binding,  $3.00. 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  New  York. 
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A  MONTHLY  JOURNAL  devoted  to  Steam 
Engineering  and  Practical  Work  relative 
to  the  Economic  Generation  and  Trans- 
mission of  Power.  Sixty-four  pages,  pro- 
fusely illustrated.  Price,  $1.00  a  year. 
Send  for  Sample  Copy— FREE.    Address, 

The  Power  Publishing  Company, 

World   Building,  New  York. 
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Williams,  White  &  Company, 

Moline,  ill.,  U.  S.  A. 


Makers  of  Justice  Hammer*,  Automatic  Coal 
I  hute«  for  foaling  locomotives,  Bulldozers,  Orop 
Hammers,  Steam  Hammers,  Punches  and  Shears, 
Eyebolt  Machines,  laper  Rolling  Machines. 


PHILADELPHIA,  PA. 


Labor-Saving  Tools 


Cylinder  Boring  Machine 


For  Locomotive 
Shops.-*^^— — 

CRANES. 

Planers. 

Tool  (hinders. 

Boring  and  Turning 

Mills, 
Driving  Wheel  Lathes, 
Vfrtical, Horizontal  Drill 

Presses, 
Loconwtire  Turn-Tables. 
Milling  Machines, 

~     Steam  Hammers, 
ixle  Lathes. 

CRANES. 


Injectors  for  Locomotives. 


Locomotive 
BOILER, 
Smoke  Stack, 
Tank  and  Sheet 
STEELS. 


Quality  Unsurpassed. 

Plates  up  to  118  inches 
in  width. 


FIRE 
BOX 
STEEL 


SHOENBERGER  STEEL  CO. 


PITTSBURGH,  PA. 


THE  SARGFJff  COMPANY 

old  colod£bld& Chicago,  ill  . 


STEEL  XfrM^sf  BRAKE 
CASTINGS  ^SO^    SHOES 


BUYBR6'   FINDING  LIST      Continued 

CAR  DOOR  FASTENERS. 

National  Malleable  Casting.  Co.,  Chicago,  111. 
CAR  FORGINGS. 

I  HcJuofl  U '  ■  ■   '  ■         i  tnton   f'u. 
CARS,  FREIGHT. 

Allison  Mfg.  Co.,  Philadelphia,  Pa 
CAR  HEATING. 

William  C   Bakei    New  .  <.rk. 

Safety  Car  Hea'  Iok  &  Lighting  Co.,  N>w  York. 

CAR  HEATING  HOSE. 

BeltinfA  Packing  Co..  New  York. 
Boston  Hel  ing  Co.,  Boston,  Mass. 

CAR  LIGHT  ING. 

Safety  Car  Heating*  Lighting  Co.,  New  York. 

CAR  ROOFING. 

Drake  &  Wefrs,  Cleveland.  O 
Standard  Paint  Co.,  New  York. 

CAR  VENTILATORS. 

M.  C.  Hammett,  Troy.  N.  Y. 

CAR  WHEELS. 

Kamapo  Wheel  &  Foundry  Co.,  Ramapo,  N.Y. 
Standard  Steel  Works,  Philadelphia,  Pa. 

CAR  WHEEL  BORERS. 

Manning.  Maxwell  A  Moore,  New  York. 

CASTINGS.  STEEL. 

Lima  Locomotive  &  Machine  Co.,  Lima.  O 
Sargent  Co.,  Chicago,  III. 

CATTLE  GUARDS. 

Q.  &  C.  Co.,  Chicago,  111. 

CHANNELERS. 

Ingersoll  Sergeant  Drill  Co..  New  York. 

CHIME  WHISTLES. 

Crosby   Steam   Gage  &   Valve    Co.,   Boston. 

.Mass. 
Star  Brass  Mfg.  Co..  Boston,  Mass. 

CIGARS. 

Jose  Almarez  &  Cc,  Norristown.  Pa. 
COAL  HANDLING  MACHINERY. 

Link  Belt  Engineering  Co., Philadelphia.  Pa 

COMPRESSED  AIR  LOCOMOTTVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Dickson  Mfg.  Co.,  Scranton,  Pa. 

CONVEYORS. 

Link  Belt  Engineering   Co.,  Philadelphia.  Pa. 

CUTTING-OFF  MACHINES. 

Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Newton  Mach.  Tool  Works.  Philadelphia.  Pa. 

CRANES. 

Manning,  Maxwell  &  Moore.  New  York. 
Win.  Sellers*  Co.,  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

CRANK  PINS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

CUTTING  OFF  MACHINES. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 

CYLINDER    BORING    AND    FACING 
MACHINES. 
Pedrick  &  Aver  Co..  Philadelphia.  Pa. 

DRILLING  MACHINES. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Manning.  Maxwell  &  Moore.  New  York 
Niles  Tool  Works  Co.,  Hamilton.  O. 

DROP  HAMMERS. 

Long  &  Allstatter  Co.,  Hamilton,  O. 

DUPLEX  AIR  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass 

ELECTRIC  LIGHTING   AND  POWER 
APPARATUS. 

Westinghouse  Elec.  &  Mfg.  Co.,  Pittsburg.  Pa 

ELECTRIC  LOCOMOTIVES. 

Baldwin  Locomotive  Works.  Philadelphia. Pa. 
Siemens  &  Halske  Electric  Co.,  Chicago,  ML 

FILES  AND  RASPS. 

Nicholson  File  Co.,  Providence.  R.  I. 

FLANGES. 

Latrobe  Steel  Co  ,  Philadelphia.  Pa. 

FLEXIBLE  SHAFT. 

Stow  Flexible  Shaft  Co..  Philadelphia.  Pa. 
FLEXIBLE  JOINT. -STEAM,  AIR  AND 
LIQUID. 

Moran  Flexible  Steam  JointCo.,Louisville.Ky. 

FLUES,  IRON. 

Tvler  Tube  &  Pipe  Co  ,  Washington,  Pa. 

FORGES. 

The  Bradlev  Co.,  Syracuse,  X.  Y. 

FORGINGS. 

Bethlehem  Iron  Co.,  So.  Bethlehem.  Pa. 
Brooks  Locomotive  Works.  Dunkirk,  X.  Y. 
Richmond  Loco.  &  Men.  Wks..  Richmond.  Va 

(Continued  on  page  034.) 
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GAGES. 

Crosby  Steam    Gage  &   Valve    Co.,  Boston 
Mass. 

GEAR  CUTTERS. 

Gould  &  Eberhardt,  Newark,  N.  J. 

GRAPHITE. 

Jos.  Dixon  Crucible  Co..  Jersey  City,  N.  J. 
HAMMERS. 

Bradley  Co., The.  Syracuse.  N.  Y. 
Long  &  AUstatUT  Co.,  Hamilton.  O. 
Williams,  White  &  Co.,  Moline.  Ill 

HEATING  SYSTEM,  FAN. 

Buffalo  Forge  Co. 
HOISTS,  PNEUMATIC 

Chicago  Pneumatic  Tool  Co  ,  Chicago,  III. 
Pedrick  A  Aver  Co.,  Philadelphia,  Pa. 

HOLLOW  STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  O 

HYDRAULIC  JACKS. 

Richard  Dudgeon,  New  York. 

The  Watson-Stillman  Co.,  New  York. 

HYDRAULIC  TOOLS. 

R.  D.  Wood  &  Co  .  Philadelphia,  Pa. 

INJECTORS. 

Lunkenheimer  Co.,  Cincinnati,  O. 

Nathan  Mfg.  Co.,  New  York. 

Wm  Sellers  &  Co.,  Philadelphia    Pa 

INSULATING  PAPERS. 

Standard  Paint  Co  ,  New  York. 

JACKS. 

Watson  &  Stillman,  New  York. 

JACK  SCREWS. 

Chapman  Jack  Co.,  Cleveland,  O. 

'OURNAL  BOXES  AND  LIDS. 

National  Malleable  Castings  Co.,  Chicago.  Ill 

LAGGINGS  FOR  LOCOMOTIVES. 

Carey  Mfg.  Co.,  Philip,  Lockland,  ( >. 
Keasbey  &  Mattison  Co  ,  Ambler,  Pa. 

LATHES. 

Bement,  Miles  &  Co.,  Philadelphia.  Pa 
Jones  &  Lamson  Machine  Co.,  Springfield,  Vl 
Lodge  &  Shipley  Men.  Tool  Co.,  Cincinnati,  * 
Manning,  Maxwell  &  Moore,  New  Yom. 
Niles  Tool  Works  Co.,  Hamilton,  O. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

LOCOMOTIVE,  LOGGING. 

Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 

LOCOMOTTVES. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa 
Brooks  Locomotive  Works.  Dunkirk,  N.  Y. 
Cooke  Loco.  &  Machine  Co.,  Paterson,  N.  J. 
Dickson  Mfg.  Co.,  Scranton,  Pa. 
Lima  Locomotive  &  Machine  Co..  Lima.  O. 
Pittsburg  Locomotive  Works.  Pittsburg,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg,  Pa. 
Richmond  Loco.  &  Mch.  Wks..  Richmond, Va. 
Rogers  Locomotive  Works,  Paterson,  N.  J. 
Schenectadv  Loco.  Wks..  Schenectady,  N .  V 
Siemens  &  Halske  Electric  Co.,  Chicago,  111. 

LOCOMOTIVE  TENDER  DRAFT  RIG- 
GING. 

Western   Railway  Equipment  Co.,  St.  Louis, 
Mo. 

LUBRICATORS. 

Detroit  Lubricator  Co..  Detroit.  Mich. 
Lunkenheimer  Co.,  Cincinnati.  O. 
Nathan  Mfg.  Co..  New  York. 

LUBRICATING  OILS. 

Galena  Oil  Works.  Ltd..  Franklin.  Pa. 
Leonard  &  Ellis.  New  York. 
Signal  Oil  Works.  Franklin,  Pa. 

MACHINE  TOOLS 

Lodge  &  Shipley  Mch.  Tool  Co..  Cincinnati.  O 
Newton  Machine  Tool  Co.,  Philadelphia,  Pa 
William  Sellers  &  Co..  Inc.,  Philadelphia.  Pa 

MALLEABLE  CASTINGS. 

Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 
S   J.  Meeker,  Newark,  N.  J. 
National  Malleable  Castings  Co.,  Chicago,  III 

METAL  POLISH. 

G.  Wr.  Hoffman,  Indianapolis.  Ind. 

METAL  SAWING  MACHINES- 

0.  &  C.  Co..  Chicago,  111. 

Manning,  Maxwell  &  Moore,  New  York. 

MILLING  MACHINES. 

Newton  Mch    Too!  Works,  Philadelph  a.  Pa. 

MILLS.  ADJUSTABLE. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 
MINING  MACHINERY. 

Dickson  Mfg,  Co..  Scranton,  Pa. 

MODEL  LOCOMOTIVES. 

Olney  &  Warren,  New  York. 

MOLDING  MACHINES. 

Tabor  Mfg.  Co..  Elizabeth,  N.  J. 
{Continued  ort  fiage  qjj.) 


'Bradley 

Power  Hammers 

contain  a  third  to  a  half  more  pounds  of  metal  per 
pound  of  head  than  any  other.  Guaranteed  to  pro- 
duce a  quarter  more  work  with  half  the  power,  or 
no  sale.  Helve  and  Upright  styles.  Heads  weiih- 
ing  15  to  500  pounds.  Forge  '/>  to  5-inch  stock. 
Send  for  circulars. 


o2dHamme* 


THE  BRADLEY  CO., 

Syracuse,  N. 


Y. 


Bradley  Cushioned  Helve  Hammer. 

FOREIGN  AGENTS: 

B'"ck  &  Hickman,  Wtaltectaapel  Road.  Lot  don. 
SCHUCHARDT  &  Schutte,  Berlin,  Vienna,  Brussels. 
Fenwick  Freres  &  Co.,  Paris. 


the  BETHLEHEM  IRON  CO. 

WORKS  AND  PRINCIPAL  OFFICE,  SOUTH  BETHLEHEM,  PA. 

Rails,  Billets,  muck  Bars, 

y orgings  of  all  descriptions,  either  solid 
or  hollow,  made  from  Fluid-Compressed, 
Hydraulic-Forged  Open  Hearth  Steel.^»^* 

Plates  For  All  Purposes. 

New  York  Office:  J 00  BROADWAY.         Philadelphia  Office:  421  CHESTNUT  ST. 
Chicago  Office :  MARQUETTE  BUILDING. 


c 


RANK  PIN 
PRESS 


PUNCHES,  ROLLER  TUBE 
EXPANDERS,  DIRECT-ACTING 
STEAM  HAMMERS. 


similar  to 
this  made 
to  order. 


"•f^JSli  "'Hi 
IMPROVED 

HYDRAULIC  JACKS 

TOR  VARIOUS  PURPOSES.         *-i^__  ^~j^fUm?_ 

Richard  Dudgeon,  24-26  Columbia  St.,  New  York. 

IN  USE  ON  245  RAILROADS  IN  THE  UNITED  STATES  AND 
EVERY  RAILROAD  IN  EUROPE. 


NEW  YORK  OFFICE: 
Rooms  1005-6  Beard  Building,  122  Liberty  Street. 

Sent  on  10  Days'  Trial,  Subject  to  Approval. 
Guaranteed  for  One  Year  against  Repairs. 
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COSTS  and  BOLTS 

are  both  cut  by  our 

TURRET  HEAD  BOLT  CUTTERS 

The  adjustable  dies  are  practically  solid  when  in  use. 
Our  No.  3  Machine  has  7  sizes,  }i  inch  to  1  inch  diameter. 
No.  4  has  9  sizes,  '  >  to  1  '  i  inches. 
♦  No.  3  costs  $221  net,  f.o.b.  Hartford,  Ct. 

No.  4    "    $315   "      "  "         " 

Cuts  any  size  you  want  by  swinging  right  die  into  place,  no  time   lost  changing  dies- 
STAYBOLT  TAPS  AND  MASTER  CAR  BUILDERS  GAUGES. 

THE  PRATT  &  WHITNEY  CO.,  Hartford,  Conn. 

CHICAGO,  42  So.  Clinton  St.  NEW  YORK.  123  Liberty  St.  BOSTON,  281  Franklin  St. 

THE  STEEL  TIRED  WHEEL  GO. 

Manufacturers  of  all  kinds  of 

STEEL  TIRED  WHEELS 

FOR    RAILROAD    SERVICE. 

General  Office,  -  -  115  Broadway,  New  York  City. 

CORRESPONDENCE    SOLICITED. 

LOCOMOTIVE  WORKS  AND  CAR  SHOPS -. 

NEED  THE  BEST  TOOLS. 

WE  MAKE  THE  HIGHEST  GRADE  ONLY  OF 

PIPE  THREADING  and 
CUTTING-OFF  MACHINES 


Hand  or 
Power 


Our  Adjustable  Stocks  and  Dies  are  the  Most 

Convenient.  Durable  and  Satisfactory 

Tools  of  the  Kind  in  the  World. 

SECURE    OUR    CATALOG. 
•    •    • 

THE   ARMSTRONG   MFG.   CO 


No.  3  Machine. 


BBIDQEPORT.  CONN., 

104-116  Knowlton  St. 


NEW  YORK, 
139  Centres- 


J.  G.  BRILL  Company... 


PHILADELPHIA,  PA. 


Car  and  Truck  Builders. 

A  NEW  PASSENGER  TRUCK;  the  ONLY  IMPROVE- 
MENT  in  Passenger  Car  Trucks  made 

IN  25  YEARS. 

TAKES  .  .  . 

Curves  Easier 
Than  Any  Truck 
Ever  Built. 

We  are  making  strong  assertions  in  regard  to  these  Trucks,  but  we  find 
THEIR  PERFORMANCE  JUSTIFIES  OUR  STATEMENTS. 


BUYERS'  FINDING    USl-Lontinurd. 

MUFFLER  POP  SAFETY  VALVES. 

by  Steam  Gage&  ValveCo., Boston, Mass. 

OIL  CUPS. 

Nathan  Mfg.  Co..  New  York. 
OVER  CLOTHES. 

H.  S.  Peters.  Dover.  N.  J. 

PACKING 

Boston  Belting  Co.,  Boston,  Mass. 

Gould  Packing  I  ftmbridga.  Mass. 

N.  Y    Belting  &  Packing  Co    New  York. 

PeerlMl  Rubber  Mfg.  Co.,  New  York. 

U.  :v  Metallic  Packing  Co..  Philadelphia,  Pa. 

PANTS. 

11.  S.  Peters,  Dover,  N.  J. 
PATENTS. 

i).  Knight.  New  York. 

Munn  A  Co..  New  York. 

Paul  Synnestvcdt,  Chicago.  Ill 

John  Wedderburn  &  Co.,  Washington.  D.  C. 

George  P.  Whittlesev.  Washington.  D.  C. 

PATTERN  MAKERS  MACHINERY. 
Whitney,  Baxter  D.,  Winchendon,  Mass. 

PHOTOGRAPHS 

F.  Moore,  London,  Eng. 

PIPE  COVERINGS. 

Carey  Mfg.  Co.,  Philip,  Lockland,  O. 
Keasbey  &  Mattiaon  Co.,  Ambler,  Pa. 
Standard  Paint  Co.,  New  York. 

PIPE  CUTTER,  HAND. 

D.  Saunders'  Sons.  Yonkers,  N".  Y. 

PIPE    THREADING    AND   CUTTING 
MACHINERY. 
Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 
Bignall  &  Keeler  Mfg.  Co.,  Edwardsville,  III. 
D.  Saunders'  Sons,  Yonkers,  N.  Y. 

PISTON  RODS. 

Cambria  Iron  Co..  Philadelphia.  Pa. 

PLANERS. 

Bement.  Miles  &  Co..  Philadelphia.  Pa. 
Xiles  Tool  Works  Co.  Hamilton.  U. 
Pedrick  &  Aver  Co.,  Philadelphia,  Pa. 

PLATFORMS. 

Gould  Coupler  Co..  Buffalo.  N.  Y 
Standard  Coupler  Co..  New  York. 

PNEUMATIC  TOOLS. 

Chicago  Pneumatic  Tool  Co..  Chicago.  Ill 
U.  S.  Metallic  Packing  Co..  Philadelphia 

POP  SAFETY  VALVES. 

Ashton  Valve  Co..  Boston,  Mass. 

Crosby  Steam  Gage  &  Valve  Co.. Boston. Mass. 

Star  Brass  Mfg.  Co.,  Boston.  Mass. 

PORTABLE  CRANK  PIN  MACHINES. 

Pedrick  &  Aver  Co..  Pniladelphia.  Pa. 

PUMPS,  STEAM. 

A.  S.  Cameron  Steam  Pump  Wks..  New  York. 

PUNCHING    AND    SHEARING    MA- 
CHINERY. 

Long  &  Allstatter  Co.,  Hamilton.  O. 
R.  D.  Wood  &  Co..  Philadelphia.  Pa. 

RAILS,  STEEL. 

Bethlehem  Iron  Co..  So.  Bethlehem,  Pa. 

RAILWAY  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian,  Mich. 

REAMERS. 

fc     Cleveland  Twist  Drill  Co..  Cleveland.  O. 
ROCK  DRILLS. 

Ingersoll-Sergeant  Drill  Co..  New  York. 
Rand  Prill  Co..  New  York. 

ROOFING,  RUBEROID. 

Standard  Paint  Co.,  New  York. 
RUBBER  HOSE. 

Boston  Belting  Co..  Boston.  Mass. 
Peerless  Rubber  Mfg  Co.,  New  York. 

SANDING  APPARATUS. 

Henry  L.  Leach,  North  Cambridge,  Mass. 
Sherburne  &  Co..  Boston.  Mass. 
U    S.  Metallic  Packing  Co..  Philadelphia.  Pa 
Western  Railway  Equipment  Co..  St.  Louis, 

SAVOGRAN. 

India  Alkali  Works.  Boston.  Mass. 

SCHOOLS. 

Interna  lonal  Correspondence  School.  Scran- 
ton.  Pa. 

SHARERS. 

Bement.  Miles  &  Co..  Philadelphia.  Pa. 
Gfculd  A  Eberhardt.  Newark.  X.  J. 
Pratt  &  Whitney  Co..  Hartford,  Conn. 

(Continued  on  page  036.' 
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SLOTTERS. 

Bement,  Miles  &  Co.,  Philadelphia.  Pa. 

SOAP,  LAVA. 

Win,  Waltke.  St.  Louis,  Mo. 

SPACING  TABLE. 

Long  &  Allstatter  Co.,  Hamilton  O. 

SPARK  ARRESTER  PLATE. 
Hendrick  Mfg.  Co.,  Carbondale.  Pa. 

SPRINGS. 

A.  French  Spring  Co.,  Pittsburg,  Pa. 

STAMPS,  STEEL. 

F.  A.  Sackmann.  Cleveland,  O. 

STAYBOLT  IRON. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  O. 

STAYBOLT  TAPS. 

S.  W.  Card  Mfg.  Co.,  Mansfield,  Mass. 

STEAM  GAGES. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 
Utica  Steam  Gage  Co..  Utica,  N.  Y. 

STEAM  HOSE. 

Boston  Belting  Co.,  Boston,  Mass, 

N.  Y.  Belting  &  Packing  Co.,  New  York. 

STEEL. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

Kxupp  (T.  Prosser  &  Son,  New  York). 

Latrobe  Steel  Co.,  Latrobe,  Pa. 
Shoenberger  Steel  Co.,  Pittsburg,  Pa. 

STEEL  TIRED  WHEELS. 

Ramapo  Wheel  &  Foundry  Co.,  Ramapo,  N.  Y. 
Standard  Steel  Works.  Philadelphia,  Pa. 
Steel  Tired  Wheel  Co.,  New  York. 

STEEL  TIRES. 

Latrobe  Steel  Works.  Latrobe.  Pa. 
Krupp  (T.  Prosser  &  Son.  New  York). 
Standard  Steel  Works.  Philadelphia,  Pa. 

STREET  RAILWAY  SUPPLIES. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

SWITCHES. 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 

TAPS  AND  DIES. 

S.  W.  Card  Mfg.  Co.,  Mansfield.  Mass. 

TIE  PLATES. 

Q.  &  C.  Co.,  Chicago,  111. 

TOOL  HOLDERS. 

Armstrong  Bros.  Tool  Co..  Chicago,  111 

TRUCKS. 

J.  G.  Brill  Co.,  Philadelphia,  Pa. 

TUBE  EXPANDERS. 

R.  Dudgeon.  New  York. 

TURNBUCKLES. 

Cleveland  City  Forge  &  Iro^Co.,  Cleveland.  O. 

TURRET  LATHES. 

Jones  &  Lamson.  Springfield,  Vt. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co.,  Cleveland.  O 
Morse  Twist  Drill  &  Mch.  Co.,  New  Bedford, 
Mass. 

VALVES. 

Glenn  Valve  Mfg.  Co.,  Chicago,  111. 
Jenkins  Bros.,  New  York. 
Lunkenheimer  Co..  Cincinnati,  O. 

VALVES,  REDUCING. 

Mason  Regulator  Co.,  Boston,  Mass. 
Ross  Valve  Co.,  Troy,  N.  Y. 

VALVE  SEAT  PLANERS. 

Pedrick  A.  Ayer  Co.,  Philadelphia.  Pa. 

VARNISH  CLEANER. 

A.  D.  Aquart,  St.  Louis,  Mo. 

VESTIBULES. 

Gould  Coupler  Co..  Buffalo   N   Y. 
McConway  &  Torley  Co.,  Pittsburg,  Pa. 

VISES. 

Bignall  &  Keeler  Mfg.  Co.,  Edwardsville,  111 

WATER  HOSE. 

N.  Y.  Belting  and  Packing  Co.,  New  York. 
Peerless  Rubber  Mfg.  Co.,  New  York. 
Boston  Beltirg  Co.,  Boston,  Mass. 

WELDING  MACHINES. 

Long  &  Allstatter  Co.,  Hamilton.  O. 

WHEEL  PRESSES. 

Manning,  Maxwell  &  Moore,  New  York 

WIRE  FENCES. 

Page  Woven  Wire  Fence  Co.,  Adrian.  Mich. 


OCTAVIUS  KNIGHT, 

Patent  Expert, 
37  LIBERTY  ST.,    NEW  YORK. 

Forty  Years*  Experience. 

Litigated  Cases;  Applications;  Investigations. 

Telephone  4106  Cortlandt. 


KTV  ,V^Yw^,^V^7?)  YOU 

ALWAYS 


„r> 


THE  RAND 


HAWKINS' "AIDS"  TO  EKGINEERS 

EXAniNATlONS,  with 
Questions  and  Answers. 

5t£x7K,  leather,  gilt  edge,  $3,  postpaid. 

Send  for  Descriptive  Catalogue  of  this 
and  other  Engineers'  Books. 
THEO.     111)1,1.     &    CO., 
€3  Fifth  Avenue,  cor.  13th  Street,  JT.  T. 


KNOW 

When  a  Falls  Hollow  Stay-Bolt 
lets  go.  **.£  It  does  this  — 

^  o  o  o  o  o  o 


Duplex  Compressor 

For  Railroad  and  % 

Machine  Shops,  g 

Having   Compound   Air  Cylinders,  with  In-  & 

ter  Cooler  and  Compound  Steam  Cylinders  O 

with  Meyer  Cut-Off  Valves.        This  is  the  g, 

Best  Construction  for  Small    and  Medium  ■ ; 

sizes.  £> 

Don't  Forget  our  ROCK  DRILLS.  I 

SEND  FOR  CATALOGUES.  f| 

ICRand  drill  CO. ll 

—  ft 

100  Broadway,  New   York. 

1328  Monadnock  Block,  Chicago.  raj 

3/  S3?  5SB!©W@!JS®(  S®8@a 


No  guess  work,  no  tapping  of  bolt. 
A  solid  bolt  waits  till  a  dozen  others 
let  go  and  then  there's  an  explosion. 
Better  be  on  the  safe  side. 

Write  for  circular. 

Falls  Hollow  Stay-Bolt  Co. 

Cuyahoga  Falls,  Ohio. 


C,  H.  &  D.  Ry. 


Michigan  Short  Line. 


CINCINNATI  and  TOLEDO. 
CINCINNATI  and  CHICAGO. 

CINCINNATI   to   HANNIBAL 
and  the  WEST. 


WHEN  Y01  WANT  TO  SAND  THE  RAIL 


<M       *H       iM 


You  want  to  do  it  quick  and  know  ' '  dead  sure  ' '    that  the 
sander   won't   go   back  on  you. 

That's   the   reason   the   60  odd   roads 

who  are  using 

THE  HOUSTON 

like  them.  They  are  sure,  safe  and 
simple.  Can  be  put  on  in  6  hours 
without  changing  sand  box  saddle. 
Let  us  send  you  a  circular. 

WESTERN  RAH  WAY  EQUIPMENT  CO.,  St.  Louis,  Mo. 
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THE  STANDARD  STEEL  WORKS, 

PHILADELPHIA. 

TIRES 

Wrought   Iron  Centers, 
Spoke  and  Plate 
Steel  Tired  Wheels. 

REPRESENTATIVES. 

CHICAGO  (M  I II I  :  1217  Monadnock  Building. 

ST.  LOUIS :  C.  A.  THOMSON,  613  North  fourth  Street. 

BOSTON:  W.  E.  CLARK,  8  Oliver  Street. 


NEWTON 


Double  Spindle 

Milling  Machines. 


69  Sizes  of  Milling  Machines. 


Newlon  Machina.Tool  Works,  Inc. 


i  "■"') 


-Zjmad&ja 


PHILADELPHIA. 


The  New 


•••- 


=•• 


Nathan  Mfg.  Co., 

92-94   Liberty  Street,  New   York. 

Western  Office : 
tvennm  J47-149  Van  Buren  St.,  Chicago. 

Makers  of 


u  Nathan"' 


and  Monitor  Injectors  for  Locomotives. 

"Nathan's"  Sight  Feed  Lubricators  for  Locomotive  Cylinders 

and  Air  Brakes.    Steam  Fire  Extinguishers  for  switching  and 

yard  engines.      Boiler  Washers,  Rod  and 

■mm  Guide  Oil  Cups,  etc        Send  for  Catalogue. 

=• • •  • • 


BOSTON  &  ALBANY  R.  R. 

The  only  line  from  or  to  New  England  running  through  Sleeping:  Cars 
over  the  lSew  York  Central  &  Hudson  River,  Lake  Shore  & 
Michigan    Southern,    Michigan    Central    and    "Big     Four" 

'  SHORTEST  AND  QUICKEST  LINE  TO  THE  WEST, 
NORTHWEST  AND  SOUTHWEST. 

Five  superb   trains  between  Boston  and  New  York,  via  Springfield  Line. 
For  information,  maps,  t^me-tables  and  reservation  of  berths  applv  to 

A.  S.  HANSON, 

Genera/  Passenger  Agent,  Boston,  .Ifass. 


LATROBE  STEEL  CO., 


1 


MANUFACTURERS 


R 


OF 


E 


S 


FOR 

LOCOMOTIVE 
and  CAR  WHEELS. 

WORKS.   LATROBE.  PENNA. 

Automatic  Steel  Couplers, 

Elliptic  and  Spiral 
Springs  and  Steel  Castings. 

MANrFAfTrilED   AT 

WORKS,    MELROSE    PARK.    ILL. 


Main  Office.   1200  Glrard  Building,  Philadelphia. 
„h    I  Old  Colony  Building.  Chicago. 
'"  •  83  Wall  Street,  New  York. 
es-    |  Union  Trust  Building,  St.  Lotus. 


Brand 
Offices, 


T 


he  Cameron 
Steam  Pump. 


COMPLETE  WITH  BOILER. 


The  A.  S.  Cameron 
Steam    Pump   Works, 

Foot  of  East  Twenty-lhlrd  Street, 

Send  for  Illustrated  Catalogue.        NEW   YOBK. 


THE  PILGRIM. -HOLIDAY  NUMBER. 
Sent  free  to  any  address  on  receipt  of  six 
cents  in  "postage.  Write. to  Geo.  H.  Heafford 
General  Passenger  Agent.  Chicago,  Milwaukee 
&  St.  Paul  Railway.'  TOld  ^Colony  .Building 
Chicago.  111. 
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team  and  Water  Packing 

Patented  June  1,  UdU. 
Especially  adapted  for  \"  omoth <■«. 

N  ever  sticks  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  give  it  x  act  diameter  of  Stuffing 

Box  and  Valve  Stem. 

None  genuine  without  this  Trade  Murk. 

THE  tiOULD  PACKING  CO., 

CABT   CAMBRIDGE,    M»8A 


ARMSTRONG    BORINO  TOOL. 

Fat.  March  12,  1505.  >»/%    ABJI3T20NB  BEOS. 

Send  f:r  Ii'.ilojse  ts^Sj|§^f  TOOL  CO. 


8o  EDQEWOOD  AVENUE. 


CHICAGO 


ki=d2) 


LINK-BELT 

Locomotive  Coaling  Stations 

Designed  and  Erected. 

MODERN  METHODS 

APPLIED    TO    THE    HANDLING)    OF 

Coal  and  Ashes. 

Monobar 
Coal  Conveyors 

etc.,  etc 

LINK-BELT  ENGINEERING  COMPY., 

Nicetown,  Philadelphia. 

49  Dey  St.,  New  York. 

(CHICAGO,  LINK-BELT   MACHINERY  COMPANY.) 


PATENTS  * 

CEO.  P.  WHITTLESEY, 

ATLANTIC  Buildino,  WASHINGTON,  0.  C 

RAILROAD  INVENTIONS  A  SPECIALTY. 


Air  Compressors. 


Rock  Drills. 


We  manufacture  Air  Compressors  suit- 
able for  all  kinds  of  work,  and  a  variety 
covering  every  size,  from  the  small  Belt- 
driven  Compressor  for  small  shops  and 
pumping  small  quanti  ies  of  water,  up  to 
the  large  Corliss  Compound  Compressors 
for  the  greatest  manufacturing  or  mining 
plants  of  the  world.  As  an  instance  of  the 
wide  range  covered  by  Compressors  of 
our  make,  we  name  the  following  that  we 
have  recently  furnished,  all  of  whom  are 
equally  distinguished  in  their  line  : 

Newport  News  shipbuilding  Co.,  New- 
port News,  Va  ;  Duplex  t  ompressor  for 
operating  a  large  number  of  pneumatic 
tools;  Hughes  Bros.  &  Bants,  Hellevue, 
Del.  ;  Valdosta  Water  Works,  Valdosta, 
Ga..  for  pumping  water;  the  Manhattan 
Elevated  R.R  Co  .  New  York,  for  machine 
shop  purposes;  Walker  Company,  Electric 
Works  (.  leveland.  Ohio.  Harrison  Granite 
Co.,  Barre,  Vt..  pneumatic  tools;  L.  L. 
Manning,  Plainfield,  N  J.,  marble  works  ; 
the  Anaconda  Copper  Mining  Co.,  Butte, 
Montana. 

Our  Catalogues  give  information  on  the 
subject  of  Air  Compressors  and  other  sub- 
jects regarding  the  application  of  Com- 
pressed Air. 

Channelers.  Coal  Cutters. 


The  Pohle  Air  Lift  Pump. 


o«o 


T 
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E 


Ingersoll  -  Sergeant 
Drill  Company, 

Havemeyer  Building,  New  York. 


LOCOMOTIVE  WORKS  AND 
REPAIR  SHOPS 


NEED 


THE  BEST  TOOLS 
OBTAINABLE. 


THREAD 
t       TAPE1R  -STRAIGHT  :  SHANK 

TTiniiiiwtmifl^tM^llWOTBBjik.— 
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WE   MAKE   JUST  THAT    KINO    Of   STAYBOLT  AND  OTHER  TAPS.    ALSO  TAPER  TAPS  THAT  III  ANY  MACHINE 


L 
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OUR  CATALOG  WILL  INTEREST  YOU. 


S.  W.  CARD  MFG.  CO.,  Mansfield,  Mass. 


P.  Saor>d«rS'  Sops  ,<WA£SMt 

Manufacturers  of  Patent. 


THREADING  PIPE,  "/8in. 
too-in.:  i  he  larger  sizes 
liave  Cuttlng-off  attach- 
ment. Tlirsr  tools  arc  light, 
and  of  superior  design  and 
finish;  also  Pipe  Threading 
Machine.,  Ji-in.  to  18-in.  hand 
Qi   f-wer. 


Stocks  and  Dies 

5end  for  Catalogue  to     :     :     : 

100  ATHERTON  STREET,  YONKERS,  N.  Y. 


The  Flat  Turret  Lathe 

Does  Lathe  work  accurately  up  to  S  in. 
diameter  by  24  in.  long. 

♦ 

Jones  &  Lamson  Machine  Co. 

Springfield,  Vt.,  Li.  S.  A. 


Representative  fo<-  Germa: 

Holland  and  Belgium  : 

I '   ".  Id< ,r  i",  Germany. 
Knjt 1 1  HENRY  KELLEY  A  CO..  3«  Pall  Mall,  Manchester, 


Switzerland,  Austria-Hungary,  Russia, 
.  KOYEMANN,  Charlotte  net  raise,  lit. 


Hydraulic 

Riveters — Fixed  and  Portable. 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
..d  Accumulators. 

Matthews'   |  ire  Hydrants, 

Eddy  Valves, 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 


Cast  Iron  Pipe. 
R.  D.  Wood  &  Company, 

Engineers,  Iron  I  minders,  Machinists, 
400  Chestnut  Street,  Philadelphia,  Pa. 

Smoke  Prevention 

Is  one  of  the  leading 
questions  of  to-day. 

Combustion  and  Smoke 
Prevention  on  Eocomottow 

By  Angus  Sinclair,  will  help  any  fireman  or 

engineer  who  is  interested  in  his  work. 

25  cts.  each;  $2.00  for  10;  $15.00  per  J00; 

$100.00  per  J0O0. 

LOCOMOTIVE  ENGINEERING, 

256  Broadway,  New  York. 


THE  SCOTTISH  AMERICAN 

Is  the  Very  Best  Scotch  Family  Newspaper  for 
the  Scotch  Folk  in  America. 

It  contains  every  week,  news  from  every  county 
In  Scotland,  and  from  Scotsmen  everywhere.  Also 
Scotch  Stories  and  Scotch  Anecdotes;  Wit  and 
Wisdom,  Hints  to  Housewives,  Farmers,  Mechanics, 
and  others ;  and  reports  of  the  doings  of  the  Scotch 
in  America. 

Subscription,  $3.00  per  annum.  Sample  copies 
sent  free. 

A.  M.  STEWART,  LL.  D., 

Proprietor  and  Editor, 

33  Rose  Street,  New  York. 
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BOOK  DEPARTMENT. 

Cash  must  accompany  order.    No  books  sent  C.  O.  D.    Give  name  of  book  and  author,  and  we  can  furnish  any  book  published.    The  list 
below  isespecially  recommended  for  mechanical  readers.    All  books  sent  by  mail free  lor  price  named,  unless  otherwise  staled. 

Address  Locomotive  Engineering.  256  Broadway.  New  York. 

Modern  i.<i<"n»itl<ri.  I)  I..  Barnes  A  J. 
c  Wbltridge  Tlito la a book  of  405  pages UKx 18 
Inotaea    ana  is  crammed   tuil   ul 

.ii  hate 
beeu  i. uili  within  tb  '-■•'>'  >" 

t.'iii  ••  ut  man  Interested  In  the  design,  construo- 
ii operating  ol  locomotive!  ought   to  nave 

llllsllO'lk $7.00 


A  uc  of  Electricity.    By  Win.  II   Meadow 
oroft.    The  best  known  elemeutan  i  real  Ise  on  thin 
Interesting  subject.    Written  In  language  that  Is 
easily  understood.     Fully  Illustrated.    Over  SO.OUO 
have  been  ao,d 50c. 

A  Catechl-m  of  the  Steam  Engine.  John 
Bourne.  One  of  the  very  best  beginners' books  on 
tin'  steam  engine  that  has  ever  been  written.  Ques. 
tiou  and  answer  style $«.nu 

Alr-llrake  Catechism.  Conger.  1897.  This 
la  Conger's  "Air-Brake  and  Signal  instructions " 
rewritten  and  Improved,  containing  the  air-brake 
and  signal  instructions  approved  by  the  Master 

Car  Builders' and  Muster  Mechanics'  Associations; 
also  the  standard  list  of  questions  tor  air-brake 
Instruction.  This  Is  the  latest  anil  best  book  on 
air  brakes.    Price 33c. 

Air-Brake  Practice.  Phelan.  1890.  The 
only  practical  book  about  handling  the  air  brakes 
on  the  road,  by  a  practical  man.  Bound  for 
pooket »l-00 

Alexander'!  Heady  Reference.  Alexander. 
189*.  A  first-class  work.  Tells  what  to  do  In  al 
■ost  any  kind  of  breakdown  on  the  road      .$l.»o 

A  Treatise  on  Steam  Boilers,  tnmr 
Strength,  Construction  and  Economical 
Working.  Robert  Wilson.  1889.  A  standard 
English  work,  with  additions  giving  American 
practice  by  J.  T.  Flather.  A  thoroughly  practical 
book.    417  4H  x7-ln.  pages;  108  illustrations. S*. 50 

Binders    for   Locomotive    Engineering. 

These  are  the  handiest  and  most  suostanual  bind- 
ers we  oouid  find.  Ho.d  a  year's  papers.  No 
trouble  to  put  them  in  or  take  them  out ;  no  holes 
to  punch  or  strings  to  lnce.  Have  paper's  name 
stamped  in  gold  ou  cover.     ..$1.00,  post-puid. 

Block  and  Interlocking  Signals.  Elliott 
1(96  /Tells  what  signals  are.  What  they  do.  How 
Ibey  do  it.  A  full,  complete  description  of  all 
kinds  of  block  and  interlocking  signals  with  de 
lolls  of  their  construction,  operation  and  main- 
tenance. The  best  bonk  published  on  signals 
rt7  pages,  6"  i!'.    Leather  binding $3.00 

Boiler  Making  for  Boiler  Makers..  W.  H. 

Ford.  1893.  A  practical  treatise  on  the  shop  pro- 
cesses of  boiler  making.  233  4  x  Scinch  paces  ; 
1S4  illustrations $1  .oo 

Car  Lubrication.  Hall.  Ought  to  be  read 
ky  every  one  interested  in  keeping  Journals  run- 
mlng  cool $1.00 

Catechism  of  the  Locomotive.  Forney. 
1891.  Enlarged.  Illustrated.  50,000  sold.  Every 
beginner  wants  It,  and  every  locomotive  engineman 
ought  to  have  it.    800  5£i  x  8-inch  pages $3.50 

Combustion  and  Smoke  Prevention  on 
Locomotives.  Sinclair.  1896.  A  practical  book 
let  telling  the  "why"  of  things  about  combus- 
tion that  every  engineer  and  fireman  ought  to 
know a5c- 

Compound  Locomotives.  Wood.  1894.  En 
larged  Tells  the  history  and  explains  the  prin- 
dples  of  all  the  kinds  of  compound  locomotlvesjn 

Compressed  Air;  Practical  Information 
Upon  Air  Compression  and  the  Trans- 
mission  and  Appllcntion   of  Compressed 

Air.  Frank  Richards.  1895.  About  the  only  hook 
in  print  that  supplies  the  inform -ition  on  this  inx 
portant  subject  that  so  manv  are  in  search  of.  A 
practical  book  without  mathematical  ornamenta- 
tion. 195  5x7>iinch  pages  25  illustrations  and 
diagrams,  with  many  useful  tables $i.ou 

Discipline  Without  Suspension.  Brown 
1896.  Pamphlet  explaining  the  "  Brown  "  system 
•f  discipline,  by  the  originator ;  full  data "«• 

DUea.es      of     the      Air-Brake     System. 

synnestvedt  1894.  Tells  how  to  find  and  repair 
svery  defect  that  the  air-brake  system  is  liablejc 
save ;.. *  " 

Electricity  and  Magnetism.  Prof.  E.  J. 
Houston.  A  book  for  the  begiuner  in  the  study  oi 
electricity,  which  tells  in  plain  language  the  very 
points  a  student  wants  to  know.     115  illustrations. 


km; ..ii  .  Guide,  Time  and  Po.kct- 

Book.  Klnne.  1892.  Holes  of  procedure  In  a  break- 
down, for  handling  air,  etc  Contains  a  time  book. 
Good  for  three  years.    Bound  for  pocket  —  $l.oo 

Englnemen's  Pocket  Companion.   Booth. 

1895.    Contains  pages  arranged  fur  time-keeping 

Has  Traveling  Hugh rs'  Examination  for  Engine 

men,  articles  on  brakes,  valve  setting,  oombus 
tlon,  and  much  valuable  Information  for  engine- 
men •  ' 

Evolution  of  the  Air  Brake.  Synnestvedt 
1895.  A  brief  but  comprehensive  history  of  the  de- 
velopment of  the  modern  railroad  brake,  from  the 
earliest  conception  contained  in  the  simple  lever, 
up  to.  and  Including,  the  most  approved  forms  of 
the  present  day •'  •"" 

Express  Messenger  and  other  Stories  ol 
the  Kail.  Cy.  Warman.  This  is  a  delightful 
book  written  in  Cy's  happiest  vein.  Every  man 
who  likes  to  read  the  romance  of  railway  lire 
should  seud  for  It $1  .a.. 


Harwell's  Engineer's  Pocket-Book.  1894, 
Probably  the  best  authority  In  engineering  mac 
ters.    Rules  for  almost  everything $*  •"" 

How  to  Save  Money  in  Railroad  Black- 
.„.iil.  Shops  by  the  Vma  of  Bulldorer  and 
Helve  Hammer.  Reynolds.  40  illustrations  of 
dies  and  work.  Very  valuable  to  shop  manager 
and  foreman  blacksmiths.    20  «x 9-1  n.  pages.  -«.ic. 

Indicator  Practice  and  Steam  Engine 
Economy.  F.  F.  Hemenway.  1890.  Thoroughly 
practical  and  useful.  Gives  much  information  on 
the  action  of  steam  in  the  steam  oylinder  and  in 
language  which  anybody  can  understand  who  will 
try.    184  6x7)^-inch  pages;  45  illustrations.. S^.oo 

Key  to  Steam  Engineering.  Williams. 
1892  More  especially  for  stationary  engines,  but 
good  Information  for  anyone.  Boiler,  engine, 
oombustlon,    evaporation,    etc.,   explained    to   a 


common-sense  way. . 


,50c. 


Library  of  Steam  Engineering.  Fchren- 
bach.  1895.  Illustrates  and  explains  every  kind  of 
steam  engineering,  stationary,  locomotive  and 
marine.  Haschapters  on  the  mathematics  of  steam 
engineering,  covering  all  possible  points,  but  in 
plain  figures.  No  "higher"  mathematics  used. 
Can  be  understood  by  any  man  with  a  common 
school  education.  A  whole  library  of  steam  en_ 
gineering     800 6%  x9M-inch  pages $5.00 

Link  and  Valve   Motions.     W.  S.  Auchln- 

oloss.  1895.  A  work  that  has  been  standard  for  a 
quarter  of  a  century,  especially  on  link  motions. 
Newlyrevlsed.  138  8>.,xt#,-inch  pages;  52lllustra- 
tions $a.00 

Locomotive  Catechism.  Grimshaw.  1894. 
Latest  book  out.  Contains  1,800  questions  and 
answers  about  locomotives  and  air  brakes.  Fully 
Illustrated $8.00 

Locomotive  Engine-Running  and  Man* 
agement.  Illustrated.  Sinclair.  1893.  En 
larged.  Best  work  on  running  and  care  of  locomo 
ttves  Plain  facts  plainly  stated.  416  4?ix7H-inch 
pages $8.00 

Locomotive  mechanism  anil  Engineer- 
ing. Reagan.  1894.  By  a  practical  locomotive 
ongineerTup  to  date.    Agoodbook $a.00 

Locomotive  Running  Repairs.  Hitch- 
cock. 1893.  A  practical  treatise  on  running  repairs, 
by  a  practical  man.  Numerous  diagrams  and  il- 
lustrations.   110  4  x 5»i-inch  pages SOc. 

Machine  Shop  Arithmetic.  Colvin  & 
Cheney.  1896.  Plain  rules  showing  shop  men  how 
to  calculate  speed  of  pulleys  and  gearing,  how  to 
figure  the  gears  for  screw  cutting,  and  giving  a 
great  many  facts  about  tools  which  every  mechanic 
ought  to  understand 50e. 

Modern  Examinations  of  Steam  En- 
gineers. W.  II .  Waketnan.  1896.  Thisisaprac- 
tical  book  bv  a  practical  eugineer.  who  writes  for 
the  men  in  the  ranks  not  over  their  heads.  No 
one  can  fail  to  receive  considerable  instruction 
from  it  on  manv  importaut  points.  It  contains 
270  pages.  5)4  x  8  inches S2.00 


$7.00 

Modern  Locomotive  Construction,  nine 
trated.  Meyer.  1892.  Tells  bow  to  design,  figure 
out  and  make  every  part  of  a  locomotive  A  work 
of  reference,  especially  valuable  to  draughtsmen 
and  those  In  chare-eof  building  and  repairs  l-*rg* 
and  elaborate.    6589x14  Inch  pages.  SIO.OO 

One  Thousand   Pointers  for  Locomotive 
Engineer*  and   Much  I  n  Itts.     M'Shane.  IflM 
A    book  containing  Information   of   mi     g 
value  on  the  locomotive.     Covering  tin- air  I. rake. 
valve    motion,  injectors.    Labrieatom  ami    i 
thing  of  luleiest  to  the    machinist  ami  engineer. 

$t.au 

'     Practice    and    Theory    of   the    Injector. 

Kneass.  1895.  The  only  complete  work  on  the  In- 
jector vet  published.  All  about  all  kinds  of  Inject- 
ors.    132  53tf x9-inch  pages $1.50 

Progressive  Examinations  of  Locomo- 
tive Engineers  and  Firemen.  Hill.  1893. 
Three  hundred  questions,  and  answers  to  them,  on 
firing  and  running  locomotives.  Standard  form  of 
examination  on  several  roads.  Contains  colored 
plates  of  standard  train  and  engine  signals.  97  4  x 
6-lnch  pages 50e. 

Railway   Track   and   Track   Work.    E. 

E.  R.  Tratman.  The  latest  and  best  book  on  this  Im- 
portant subject  by  a  well-known  author.  Just  the 
book  that  has  been  wanted $3.00 

Simple  Lessons  In  Drawing,  for  iht 
Shop.  Reynolds.  1893.  Twelve  lessons  that  can 
be  done  with  a  $10  set  of  Instruments.  The  rudi- 
ments of  drawing  in  the  best  form.  834x6!^-inch 
pages 50e. 

Slide  Valve  Gears.  F.  A.  Halsey.  1890.  Full 
of  diagrams,  but  no  mathematics.  Makes  the  slide 
valve  as  plain  as  words  can  do  it.     135  5x7W-incb 

.  $1.5f 


pages ;  79  illustrations. . 

Standard  Form  of  Progressive  Ques- 
tions   and    Answers    on    the    Air    Brake* 

This  Is  the  form  adopted  by  the  Association  of 
Railroad  Air-Brake  Men  at  the  Boston  convention, 
and  is  used  to  making  their  examinations.  Any 
one  who  wants  to  be  posted  on  the  latest  a  r-brake 
examination,  wants  one  of  these  books.  80  pages, 
6x9  inohes *5c. 

The  Mechanical  Engineer's  Pocke- 
Book.  Kent.  1895.  A  reference  book  of  rules. 
tables,  data  and  formulae  for  the  use  of  engineers, 
mechanics  and  students.  The  latest  and  beer" 
pocket  book.  Bound  in  soft  leather,  with  flap 
The  author  has  verified  every  rule  and  table  used 
brought  the  whole  work  np  to  date,  and  covered 
the  field  more  completely  than  has  any  previous 
author »s-°* 

The  Modern  Machinist.  Usher  1895. 
practical  treatise  on  modern  machine  shop  metb 
ods.  niustrated  by  257  engravings  Does  not  cos 
tain  descriptions  of  machine  tools,  but  of  specla 
tools  and  appliances,  methods  and  plans  of  dotal 
work  with  them.  The  book  is  one  that  every  ms 
chanio  should  have.    822  4%x7»4-to.  pages.  .$».»o 

The  Practical  Management  of  Dyna- 
mos and  Motors.  Crocker  and  Wheeler.  Both 
are  professors  and  manufacturers,  know  both 
sides  of  the  question,  and  tell  it  in  plain  English. 
Best  book  of  the  kind  we  know  of.    210  pages. 

$1.00 

The  Trackman's  Helper.    J.  Kindelan      A 

practical  book  on  the  subject  of  track  and  track 
work,  especially  written  for  the  use  of  section 
foremen SI.  50 

The  Train  Wire.  Anderson.  1890.  An  ex- 
haustive work  on  train  dispatching  and  on  the  safe 
movement  of  trains    $ajso 

The  World's  Railway.  JIa.ior  Pacgborn. 
The  handsomest  book  ever  pubm-hed  and  only  a 
1,000  of  them.  It  tells  the  whole  history  of  the 
railroad  from  the  first  steam  motor  up  to  the 
massive  engines  of  to  day.  Illustrated  in  colors 
and  finely  bound  in  leather  164  reading  pages, 
11x14  inches.  Cost  printers  over  $16  each.  Seat 
for  $7.50;  you  pay  expressage. 
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LOCOMOTIVE    ENGINEERING. 


An  Uninviting 
Hole 


The  Pipe  Shop  may  be,  but  don't 
shirk  its  inspection  —  money  goes 
or  comes  there.  Look  it  over, 
then  tell  us  the  largest  size  of 
pipe  you  thread  and  we'll  send 
interesting  information.  Recollect 
that  our  Peerless  Pipe  Threading 
and  Cutting  Machines  also  thread 
bolts  and  come  mighty  handy  for 
cutting  off  bar  iron. 


THE  BIGNALL  & 

KEELER  MFG.  CO. 


P.  6.  Box  "  L." 


Edwardsville,  III. 


Stow  Flexible  Shafts 

FREDERIC  SCHOEE, 

Proprietor, 

26th  &  Callowhill  Sts., 

PHILADELPHIA,  PA. 

Manufacturers  of 

Flexible  Shafts, 

Portable  DRILLING, 
TAPPING, 

REAMING, 
AND  BORING 
MACHINES. 
'•  also 

Too's  for  Emery 
Whee1(  Grinding,  Metal  and  Wood  Polishing,  Cattle 
Brushing  and  Clipping. 

Builder  of  Special  Machines  for  Railroads,  Bridge 
and  Boiler  Makers,  Contractors,  etc 


ffi  SUGGESTION. 

When  you  want   something  reli- 
able 

Ask  for  the  "Utica"  Gauge. 


I    IH  A     STEAM    GAl'GE    CO., 

VO-72  FAYETTE  ST.,  UTICA.  N.  V, 


OFFICES: 

66  Broadway, 

NEW  YORK 
941    The  Rookery, 

CHICAGO 
319  Commercial  Bldg.. 

ST.   LOUIS 


Gould 

Coupler 

Co. 


works: 

Steam  Forge, 

DEPEW,  N.  T. 
Malleable  Iron, 

DEPEW,  N.  T. 
Casf  Steel, 

ANDERSON,  IND. 


OOlTI.I>    SI'RING     BlIFFER     BLOCKS  AND 
•  iOli.li    FREIGHT    CAR    CIH'PUER 


a   W.  JOHNSTON,  General  Superintendent. 


CLEVELAND.     O. 


B.  F.  HORNER,  General  Passenger  Agent. 


W  Beveled  Packing  Ring 


Simple, 
Durable, 


Self-Supporting, 


Standard. 
American  Balance  Slide  Valve  Co. 

'__.  -r-  J  San  Francisco,  Cal.     or     Jersey  Shore,  Pa. 


Star  Brass  Manufacturing  Company 


CHAS.  W.  SHERBURNE,  President 


....  Manufacturers  of  ... . 

Non-corrosive  "  Locomotive  Duplex  and  Air  Brake  Inspector's  Gages. 
Single  Bell  Chime  Whistles. 
Star  Improved  Locomotive  Pop  Valves.     Muffled  or  Plain. 


UT~i«"~i^ 


The  Star  Steam  Gages  are  the  only  Non-corrosive   Gages   made,    also   the   only   Gaqres   fitted   with    our 
Patent  Corrugated  Seamless  Drawn  Spring  Tube,  which   for  its  non-setting  qualities  is  unequaled. 

31  to  39  LANCASTER  STREET,  BOSTON,  MASS. 

For  sanding  the  track  instantly  when  brake  is  applied,  and  by 
sand  blast  in  starting  or  hand  blast  only. 

SHERBURNE    &    CO.. 

No.  S3    OLIVER    STREET.  BOSTON.    MASS. 


SHERBURNE'S  AUTOMATIC  TRACK  SANDING 
APPARATUS  FOR  LOCOMOTIVES. 


LOCOMOTIVE    ENGINEERING. 


TH33 


ALLISON   MFC.  CO., 


MANUFACTURERS  OF 


FREIGHT  CARS  AND 
LOCOMOTIVE   BOILER  TUBES 

WROUGHT    IRON    PIPE   OF    SUPERIOR    QUALITY. 


We  are  Headquarters  for 

Locomotive  Chime  Whistlest 
Water  Gauges,  Gauge  Cocks, 
Automatic  Injectors,  Oil  Cups,  etc., 

AND    HAVE    IASURPASSED    FACILITIES    FOR    FIRNISHISG    GOODS 
MADE    ACCORDING   TO   DRAWINGS  AND  SPECIFICATIONS. 


Correspondence  solicited  and  satisfaction  guaranteed. 

Write  for  Catalogue  of  Locomotive  Specialties. 


THE  LINKENHEIMER  CO., 


BRANCHES:  j  |!| 


Cortlandt  St.,  New  York. 
Gt.  Dover  St.,  I  iimlnit,  S.  I  . 


CINCINNATI,  0. 
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GALENA  OIL  WORKS, 

(LIMITED). 

Galena    Buglne,    Coach    »n<l    Car    Oils, 

the  Standard  Lubricating  Olla 

Of  A  im-rlca. 

SAFETY.  8PEED   nn.l   DOOVOUT  nr<-  the  reiralU  of 

the  urn  of  OalmaOO  ''.  io  t..  u  hklqw 

•  altier, 
prblle  they  are  adapt  at.  I.-  to  the  hotti    tclln 
Id  the  iue  of  (iuieuu  oiIm  there  u  an  entire  rn*a«i 

from  hoi  i .,  cxc.pt  when  these  are  caused  by  m» 

-i  detect*.  .  .,         , 

Theadoptl  m  of  Oalenn  011m  as  standard  railway  In- 
l.y  u  large  maji.rlly  <if  the  leading  railway,  of 

this  country  I- .-  of  their  superiority,  while 

tin-  fact  that  Hi.- Mum-  roads  OH  U  day  that 

OH..I  them  nii.ro  iiian  ai  yean  ago,  1«  an  erldi 

Ihelr  uniformity  from  year  to  year  and  year  In  and  out. 

GalenaOilsarelncxcluslveuse  upon  three  •■..ntlno- 

E       on    and    Sew     i  ork  to   I  lie    I'acllU 

'   city  of 

fork,  thu»  demonstratlnir their  n.iapta. 

iinty  to  ..il  i.  in |,.  ratlin-,  and  climates.    Being  entirety 

,-ri-.- fr -in  -ilH  fit'-  Dot  affected  by  dust  and 

(and  aa  other  oils  are.  . .w*-,—.,. 

We  also  furnish  our  customers  RmLEVS  PERFEO- 
7ION  VALVE  OIL,  which  Is  also  used  exclusively  upoa 
a  majority  of  the  leading  railways  of  America 

GALENA  OIL  WORKS,  Limited. 

Chahles  Milleb,  President. 
•Jwoaoo  Brakcb  omci,                  Franklin,  Few 
Phoenix  Building,  u»  Jackson  St 


THE  NLW  ENGLAND  RAILROAD  COMPANY. 

TAKE  THE 

Air   Line   Limited   Train 

WHEN  YOU   TRAVEL  BETWEEN 

NEW  YORK  and  BOSTON. 


Leaves  either  city  I  p.  m.,  due  opposite  city  6  p.  ■. 
Runs  week  days  only.  Elegant  equipment,  consisting 
of  Buffet  Smoker,  Parlor  Cars  and  Coaches.  Buffet 
Lunch  served  en  route.  Leaves  from  Grand  CeotraJ 
Station,  New  York  ;  Park  Square  Station,  Boston 

W.  R.  BABCOCK. 

Gen'l  Pass'r  Agent 


Smith  Portable  Rail  Saw. 

Acknowledged  the  most  Complete  and 
Perfect  Portable  Rail  Saw  made. 

It  is  portable,  weighs  but  120  lbs.,  and  can  be  transported  easily  and 
without  injury.  It  is  fitted  with  automatic  feed.  Its  use  overcomes  the 
generally  conceded  danger  of  crystallization  of  the  material  in  a  steel 
rail,  and  in  addition,  the  ends  are  left  SMOOTH  and  SQUARE,  and  as  thin 

a  piece  as  one-eighth  inch  can  be  cut  off. 
All  the  DANGER  OF  INJURY  TO  TRACKMEN, 
which  has  been  so  common  where  rails 
are  lifted  and  dropped  after  nicking  with 
chisel  to  break  them,  is  avoided. 

This  machine  will  cut  a  70-pound  steel 
rail  in  from  10  to  12  minutes,  and  can  be 
used  on  either  loose  rails  or  on  rails 
fastened  in  position  on  ties. 

Used  by  the  Largest  Railroads  in  the 
United  States. 


Manning, 
Maxwell  &  Moore, 

Sole  Sales  Agents, 

Nos.  Ill  and  113  Liberty  Street, 
New  York,  U.  S.  A. 


No.  424  Telephone  Building, 
Pittsburgh,  Pa. 


So.  60  So.  Canal  Street, 
Chicago,  III. 
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OF    SUPERIOR    QUALITY. 


MANUFACTURED  BY 


BOSTON  BELTING  CO. 


JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 


*        BOSTON  :  256,  25S  and  260  Devonshire  Street. 
CHICAGO:  109  Madison  Street. 


* 


NEW  YORK:  100  and  102  Reade  Street. 
SAN  FRANCISCO:  24  Fremont  Street. 


¥ 
¥ 

¥ 
¥ 
¥ 
¥ 
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Ramapo  Wheel  and 
Foundry  Co.. 


Manufactures 


Chilled  Cast 
Car  Wheels 

LOCOMOTIVE  AND  CAR   CASTINGS. 
C0NGD0N   BRAKE   SHOES. 

PACKING  RINGS 

a  Specialty. 


GENERAL  FOUNDRY    BUSINESS- 


Office   and    Works:    RAMAPO,    N.  Y. 


Ramapo  Iron  Works,  Hillburn,  H.I 


MANUFACTURE 


BRAKE  SHOES 

For  Steel-Tired  Wheels. 

ROSS,  for  Steel-Tired  Car  and  Tender  Wheels, 
ROSS-NIEEHAN,  for  Locomotive  Drivers, 
SHEPPARD,  for  Blind  or  Bald-Tired  Drivers. 


Narrow  Gauge  Gars,  Switches,  Automatic  Stands. 


YOKED,  BOLTED  AND  SPRING  RAIL  FROGS,  CROSSING* 
TRACK  EQUIPMENT. 

RAILROAD  AND  MACHINERY 

CASTINGS, 

HEAVY  AND  LIQHT, 


A.  W.  bOPEK,  Pres. 


ROBT.  Amirews,  Vice-Pres. 


C.  H.  Howard,  Sec. 


\V    R.  Tin 'MAS.  Treas. 


R.  M.  Dixon,  Engineer. 


The  Safety  Car  Heating  and  Lighting  Co. 

160  BROADWAY,  NEW  YORK. 

HEATING  SYSTEMSo — By  hot  water  circulation  and  direct  steam  with  regulating  device* 
Reliable  and  uniform  heat.  Economical  and  rapid  circulation.  Gibbs  automatic  couple* 
of  Westinghouse  type,  absolutely  steam-tight. 

IIGHTING    SYSTEM.— The   celebrated    Pintsch  compressed  oil  gas  method.      In  use  on  ovea 
7 0,000   cars   in  Europe   and   America.      Adopted   by   the    U.    S.    Lighthouse    Board   f« 
J    lighting  Buoys.      The  best,  most  economical  and  only  safe  light  for  Railroad  purposes, 

IN    BRILLIANCY    AND    CLEANLINESS    UNSURPASSED. 


3  EDUCATORS: 


The  Engine  Chart  "  999,"  The  Car  Chart, 
and  the  Colored  Air  Brake  Chart. 


FOR  50  Cts. 


LOCOMOTIVE    ENGINEERING. 


AN   IDEAL  CHRISTMAS   PRESENT. 

JVIodern  lioeomotives 

PUIll.lslll  ii  Sii'l  BMBEB    l,    [897. 
448  LARGE  QUARTO  PAGES  (II  In.  x  16  In.) 

313  TYPES  OF   LOCOMOTIVES   iniVn-n  variety  of  service.    Drawings  and 
full  specifications. 

260  DETAIL  DRAWINGS,  showing  special  parts  minutely  and  accurately. 
*TMUS  valuable  and  costly  volume  includes  outside  views,  with  dimen- 
sioned elevations  sections,  details  and 

FULL  SPECIFICATIONS  OF 

ALL  TYPES  OF  STEAM  LOCOMOTIVES, 

ALL  TYPES  OF  ELECTRIC  LOCOMOTIVES, 

ALL  TYPES  OF  AIR  MOTORS, 

EIGHTY  TYPES  OF  FOREIGN  LOCOMOTIVES. 


CONTENTS. 

PAGE 


7-9 
1  1-13 
16-18 
19-23 

26 

26 

27-92 

93-142 

143-166 

167-172 

173-186 

187-194 


Recent  Improvements  In 

Locomotives, 
Locomotive  Counterbalancing 
Locomotive  Tests. 
Locomotive  Testing  Plants 
Experiments  with  Exhaust 

Apparatus, 
Fast  and  Unusual  Runs, 
Eight-Wheel— Simple,     . 
Ten-Wheel— Simple, 
Consolidation    Simple, 
Mogul— Simple, 
Six-Wheel,  Switching -Simple 
Four-Wheel— Simple. 

MODERN  LOCOMOTIVES  is  -f  inestimable  practical  value,  a  saver 
•f  money  and  time,  and  an  education  for  the  Executive  Officer.  Manager. 
Superintendent.  Superintendent  of  Motive  Power  Master  Mechanic  and 
Draftsman  of  every  railroad.  The  engraving,  printing  and  binding  is  of 
the  best  quality  and  forms  one  1  f  the  handsomest  and  most  artistic  tech- 
nical books  ever  published.  It  weighs  ten  pounds  and  cannot  therefore, 
be  mailed. 

Price,  Express  Charges  Prepaid,  $7.00. 
Published  and  for  Sale  byi 

THE  RAILROAD  GAZriTfE,  32  Park  Place,  NEW  YORK. 


Suburban     Simple, 
Miscellaneous    Simple, 
Air  Motors, 

Eight-Wheel— Compound, 
Ten- Wheel— Compound, 
Consolidation— Compound, 
Mogul-  Compound,  . 
Six-Wheel— Compound,    . 
Suburban— Compound.     . 
Miscellaneous— Compound 
Miscellaneous  Details,    . 
Foreign  Locomotives. 
Electric  Locomotives. 


PAUL 

196-198 
199-225 
226 
227-232 
233-256 
266-264 
266-270 
271-272 
273-280 
281-288 
289-323 
326-384 
386-405 
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THE  COST  OF  MAKING 

Air   Brake    Hose   is  divided   between    labor  and 
material.     The  labor  cost  is  practically  the   same 

ill  gradi  .  liiRh  or  low.  It  is  not  important, 
for  it  simply  combines  the  materials  ami  puts 
the  hose  in  position  to  show  its  worth.  Whether 
it  has  any  to  show  depends  on  the  materials — it's 
their  cost  which  is  important.  Skilled  workman- 
ship can  briiiK  out  the  line  qualities  latent  in  good 
material,  but  it  can't  bring  them  out  unless 
the  vial,  rial  is  good — no  effort  can  give  life 
to  a  dead  body.  There  is  nothing  dead  about 
the  rubber  in  1846  PARA  or  DOUBLE  DIA- 
MOND HOSE  — it's  full  of 
life  and  elasticity. 


Air  Brake  Hose, 
Car  H'l'g  Hose, 
Water  Hose, 
Fire  Hose, 
Packing, 

Gaskets  £r*  Rings. 
Rubber  Belting, 
Rubber  Matting, 
Rubber  Tiling. 


Chicago  143-145  Lake  Street. 

St.  Louie 210  North  13M  Strtet. 

Indlanapoll*...1Q  South  Illinois  Strtet. 

Philadelphia 308  Chestnut  Street 

Boiton 84  Summer  Street. 

■Ian  Frand*a>...WJjU  llarlut  str>et 


NEW  YORK  BELTING*  PACKING  CO.LTD. 


PIONEERS  AND  LEADERS, 
25  PARK   PLACE. 


Books  for  Presents. 


Any  engineer  or  mechanic  likes  a  nice  book.  You  can't  give  a  more  useful 
present.  We  list  a  few  which  are  especially  nice  for  this,  on  account  of 
attractive  binding  as  well  as  valuable  contents. 


The  World's  Railway. 

"^Finest  Book  published,  see  page  926, 
J    You  pay  express  charges  on  this.  [ 


$7.50 


Block  and  Interlocking  Signals. 

The  Best  Book  on  Signals.  No  theory  — 
deals  with  existing  and  standard  practices 
the  world  over.  Goes  into  the  details  that 
you  want  to  know,  omits  the  others.  Tells 
cost  of  installation,  of  maintenance,  com- 
parative cost.  Gives  rules  for  handling, 
etc     277  pages,  173  illustrations,         .  .   $3.00 


Air  Brake  Books. 

Air  Brake  Catechism, 

By  Conger.     1897,        ....      25c. 

Diseases  of  Air  Brake  System, 

By  Synnesvedt,  ....   $1.00 

Evolution  of  Air  Brake, 

By  Synnesvedt,     .....   $1.00 

Progressive  Questions  and  Answers 

for  Air  Brake  Examinations,       .     25c. 


These  are  all  up-to-date  books  and  will  be  appreciated, 
you  wish  and  enclose  your  card  if  you  wish. 


We  will  send  direct  to  anyone 


Locomotive  Engineering, 

256  Broadway,  New  York  City. 
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|  The  Westinghouse       | 
I      Air- Brake  Company  | 


«■$> 


is  now  prepared  to  fill  orders  at  an  hour's 


J  notice  for  one  or  one  thousand  sets  of  AIR-  J 

f  BRAKES  FOR  FREIGHT  CARS,  hav-  f 

J  ing  at  their  new  works  an  annual  capacity  J 

J  for  turning  out  air-brakes  for       «        «        « 

|     250,000  FREIGHT  CARS  I 

I  6,000  PASSENGER  CARS  I 

t  10,000  LOCOMOTIVES     I 


The  Westinghouse 
Air-Brake  Company 


Besides  repairs  for  the  500,000  Freight  and 
J  Passenger    Cars    and   30,000    Locomotives 

J  already  equipped  by     *        «        *        «        « 

tvfa 


<&» 


!      Air-oraKe  company  t 
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O.  H.  1>A]  k,  Pnt. 
U.  t.  Millbb,  Treat. 
Brown' Caldwell,  8eoy. 


liuarunlee  the   Best 

Kver  manufactured. 


16  WARREN  ST. 
N.  Y.  CITY. 


It  Has 
No  Equal. 


Peerless  Rubber .  Manufacturing  Co. 

Matting,  Belting, 
Water  Hose,  Gaskets, 
Rainbow  Packing. 


°>|Al  23  456  789   10    11   \Z  '££ 

j-R  1  2  3  4  5  6  7  8  9   10   11 
'/  PEERLESS  RUBBER  MTG  CO.  N.Y.  199. 


[trade-mark] 

ANACONDA. 


ENGINE 
AND 
TENDER 
HOSE 

CAN'T 
KINK. 


The    Name   "  Peerless 


'   Signifies  Its  Durability. 
j'.vw 


Oi 


..l.nilllliwmi^ 

PE.ERLESS    STtAVA      A-S9 


iAl  23  4  56  78  9   10    11    II  f 

I   r^ ■ '97 

jRj  2  3,4.56  78  9  10   1112.  fo 

°^ PEERLESS  RUBBER  MF'G  CO.  N.Y.  J99s 
i"^"**""j * *""y 


W.  J.  CoUttTNEY,  Mgr.  R.  R.  Dept. 


C.  S.  PaoHSER,  Matter  Mechanic. 


Get  nne  Use  Honestly  Built 

Knobbled  Charcoal  Iron  Flues  only.  Manufactued  bv  ™«  tube  and  p.pe  co.,  Washington,  p.. 

^^m^^tmm^^im^—^^—mm^t^^^mmm^^^^—i  GM)-  E-  MOLLESON,  R.R.  Rep.,  26  Cortlandt  St.,  New  York. 


Portable  Valve  Seat  Planer,  built  in  3  sizes, 
18  in.,  22  in.,  2G  in. 


Portable  Valve  Chuck  for  Holding  Valves, 
to  use  with  Valve  Seat  Planer. 


Radius  Planer  Attachment,  for  Planing 
tinks  on  Planer. 


Universal  Reamer  and  Cutter  Grinder. 


Portable  fire  Heater. 


mim>^>  35 
Portable  Crank  Pin  turner. 


Otto  flue  Cleaner. 


Special  Tools  for  Railway  Machine  Repair  Shops 

As  Built  by  Pedrick  &  Ayer  Co.,  PHILADELPHIA,  PA. 
MANNING,  MAXWELL  &  MOORE,  Selling  Agents,  III  Liberty  Street,  NEW  YORK. 


Smillie 


DOUBLE 
LOCK 


TRADE..    .        . 

COUPLES  BY  SLOW  IMPACT 

"MARK 


.  ^  m,^  THE  SM|i_L|E  COUPLER  &  MFG.  CO., 

(jfiiinlpr  c^q     9i  c,aYsueet'  Newark»  n- j- 

•  :  fS*/\  New  York  Office:  39  Cortlandt  Street. 


°POBU  *& 


HAS  ONLY   FOUR  PIECES. 


IMt.  form    of    Progressive    Questions    and   Answers    on    the        AIR  BRAKE 

STANDARD-     •     •     .     Air  Brake  are  the  greatest  help  in    .     .     .     -EXAMINATIONS 

Adopted  bv  Air  Brake  Associations.     80  pages,  6x9  inches.     Sent  for  25  cents. 

LOCOMOTIVE  ENGINEERING,  256  Broadway,  New  York. 
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"Any  Old  Cbing" 

for  a  Bolt-Cutter  is  some- 
times furnished  to  work- 
men to  cut  threads  with, 
but  is  not  business.  See 
this  up-to-date  machine. 
It  will  be  sold  at  a  reason- 
able price. 


0 


JlL  I   \Mw  These  machines   are        signed    especially    for    manufacturing 

J  |  VII   IV  purposes,  to  produce  as  large  a  quantity  of  work  as  is  possible  for 

—  a  single  operator  to  handle  and  still  to  run  the  machines  at  a  rate  of 

^MIMlA  speed  that  will  insure  long  life  to  the  machine  and  dies,  and  produce 

M  17|k  '     work.     B\  testing   thesf   machines  we  found  that  the  result 

Vv'   llr  IV      #      warrants  us  in  saying  that  these  foregoing  objects  have  been  fully 
^_        —  4       attained. 

f  ▲li'  These  machines  are  very  compact,  all  parts  being  within  easy 

■  I ill         ^S  reach  oi  the  operator.      There  are  holes  in  the  bed  directly  under 

JUV II  f|      each  head  allowing  the  oil  and  chips  to  fall  in  the  pan,  which  has  a 

^~  screen  bottom  and  capacity  sufficient  to  hold  the  chipsof  the  day 'swork, 

l    mj  (|4f  AM  I       where  they  can  be  left  to  drain  over  night  and  the  pan  drawn  out 

I   m/   II       |kT|  and  emptied  instantly  in  the  morning.     The  carriages  are  long,  giv- 

jL^""*^'  ing  ample  bearing.     The  long  levers  move  the  carriages     The  short 

III mill i liilillllilllllllll IIIIIHIIIIIll      ^vers  close  the  vises  and  are  adjustable  to  any  angle.      This  makes 

the  movement  of  both  carriages  and  vises  very  quick  and  easy. 
The  heads  are  the  "  Acme"  latest  improved  (and  use  their  well  known  form  of  die), 
made  with  extra  long  die-rings,  lined  with  tool  steel  blades  throughout.  They  are  some  five 
inches  shorter  in  total  length  than  usual  form  of  Acme  Head  The  yoke  which  opens  and 
closes  the  head  is  locked  by  a  toggle  between  the  lower  end  of  the  yoke  and  the  head  stock. 
The  upper  end  of  the  voke-is  connected  with  the  nut  that  works  on  a  screw  having  a  knurled 
head  and  the  dies  are  thus  adjusted  to  size  without  stopping  the  machine  by  means  of  the 
knurled  head  screw.  The  toggle  is  controlled  by  a  rod  passing  through  a  bracket  on  the  car- 
riage ;  this  rod  carries  two  adjustable  collars  which  are  set  to  open  and  close  the  head  auto- 
matically. 

If  so  ordered  these  machines  will  be  arranged  so  that  they  may  run  as  single,  double 
triple  bolt  cutters  at  will. 

The  workmanship  is  of  the  best  throughout,  and  is  safe  to  say  that  this  machine  will 
produce  one-third  more  work  with  a  single  operator  than  any  double  machine  that  has  been 
heretofore  built,  and  at  the  same  time  turn  out  the  best  of  work,  and  still  run  at  a  slower  rate 
of  speed  than  it  is  customary  to  run  this  class  of  machinery. 


Cbe  Acme  machinery  Co.,  Cleveland,  Ohio,  U.S.JI. 


i 
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Careys 


SECTIONAL  LOCOMOTIVE 


ASBESTOS-MAGNESIA 

Laggings 


Approved  Method  of  Application.  Simplicity,  Durability,  Efficiency. 

The  Philip  Carey  Manfg.  Co. 


Better  Get 
Samples  and  Prices —  LOCklaild,     Oh.O. 


They  wt'l 
Both  Interest  You. 


I^ATJL    S.  REEVES,      Philadelphia 

PHOSPHOR  BRONZE  SI  *  locomotive.^ car  bea 


AND  «> 

CASTINGS.     ' 


BRASS  and   PMOS.  BRONZE    CASTINGS    from   J*  lb.  to  5,000   lbs.  in    WEIGHT. 


THE  JOINTLESS,  FLEXIBLE   STEEL,  FIRE-PROOF  HEATER. 

FIVE  OTHER  STYLES. 


Steam  Attachments  for  Baker  Heaters. 
Special  Pipe  Fittings  for  Baker  Heater  Work 


HOT  WATER  —  Single  and  Double  Circulation 


WILLIAM   C.  BAKER, 

Successor  to  Raker  Heater  Co. 

143  Liberty  Street,  NEW  YORK. 


Coffin  Toughened  Process 


Driving,  Truck,  Freight 
and  Passenger  Axles, 
Pistons,  Crank  Pins  and 
Side  Rods w 

ALSO  SOFT  STEEL  ARCH  BARS, 
Bent  and  Drilled. 

L.  R.  POMEROY,  Sales  Agent, 

33  Wall  Street,  NEW  VORk. 


Cambria  Iron  Company, 


General  Office,  PHILADELPHIA. 
Works,  Johnstown,  Pa. 


RAILS  AND  AXLES— 33  Wall  Street,  New  York 


STRUCTURAL  STEEL— 100  Broadway,  New  York. 


There  isn't  a  shopman  on  earth  IM  A  f  U I  \|  F"  CM  AD  ARITHMETIC  a  Pract'cal  l'lt,e  book,  written 
who  can  fail  to  get  full  value  in  MALIllIlL  ollUr  /\l\l  I  niYlL  ML ,  bv  practical  men.  It  saves  ask- 
ing the  foreman  "what  gears  to  use,"  or  any  similar  question.  Any  mechanic  can  understand  it  and  make 
himself  more  valuable  to  his  employer.     50  cents  in  two-cent  stamps  or  money  order  brings  it. 

PRACTICAL  PUBLISHING  COMPANY, 

70  North  Maple  Avenue,   East  Orange,   N.  J. 


Hi* 


THE  NORWALK  IRON  WORKS  CO., 

South  Norwalk,  Conn. 

Maters  of   Ajr  and  Gas  Compressors 
For  All  Purposes. 


•END   FOR    CATALOG. 


LOCOMOTIVE    ENGINEERING. 

SIEMENS  &  HALSKE  ELECTRIC  CO. 

CHICAGO. 

Builders  of  au  kinds  of  Flprtriral  Machinery, 

ELECTRIC  AND  STEAM  LOCOMOTIVES. 

Special  attention  given  to  making  of  large  Castings  and  Boilers  of  all  descriptions. 

General  Office,  Mnnadnock  Block. 

W.  II.  CRIST,  General  Manager.  W.  T.  BLOCK,  Asst.  Sec.  and  Treas. 


s^pVv  BOOKS  °KF,r  om  -BOOK  01  BOOKS"  G,VL^rSREELEECT 

LOCOMOTIVE  ENGINEERING,  256  BROADWAY,  NEW  YORK. 


The  Improved  Standard  Coupler 


NEW  YORK: 


26 


Cortlandt  St. 


M.C.  B.  TYPE. 


Forged  Steel  Knuckle  and  Locking  Pin.     Only  3  parts.     No  pivot  pin.  STANDARD   COUPLER  CO. 

Simplest  in  design,  strongest  in  service.     Thousands  in  use.  GEO.  A.  POST,  Pres.  A.  P.  DENNIS,  Sec. 


S.  J.  MEEKER 


Refined  Malleable  Castings  made  from  Air  Furnace  and  Cupola 
Railroad  Work  a  Specialty. 

HIGHEST   AWARD   AT    WORLD'S    FAIR. 


MALLEABLE,  GREY  IRON  AND  BRASS 


,-ORRESPONDENCE  ASKED. 


Clay,  Spring  and  Ogden  Streets,  NEWARK,  N.J. 


FOUNDRIES 


PTME 


a> 


E 


Serad  for 


ME 


~Mn  OTi7lWpiiriyrSr& 


ElffEfTYEH 


ilia 


iffl- 


New  York  Office, 
Taylor  Building, 
30  Cortlandt  St, 


Chicago  Office, 
534  Marquette  Bldg 


BEMENT,  MILES  &  CO., 


PHILADELPHIA,  PA. 

MANUFACTURERS   OP 


Metal  Working  Machine  Tools, 

For  Railroad  Shops,  Locomotive  and  Car  Builders, 

Machine  Shops,  Rolling  Mills,  Steam  Forges,  Ship  Yards, 

Boiler  Shops,  Bridge  Works,  etc.,  etc. 


STEAM  HAMMERS. 


Steam  and  Hydraulic 

RIVETING  MACHINES. 
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/ooke  Locomotive  and  Machine  Company, 


PATERSON, 

N.J. 


General  Agent,  H.  A.  ALLEN,  45  Broadway,  N« 


■  »-    T-1    I1 1  Jfil 


=*  A+- 


H.  K.  PORTER  &  CO.    6th  and  Wood  Sts.,  Pittsburgh,  Pa. 


Special  Offer 


On  application  of  locomotive  user  or  intending  purchaser,  men- 
i  ioning  ti  is  paper,  we  will  mail  free  our  8th  edition,  **  LIGHF  LOCO- 
MOTIVES," 216  pages,  describing  394  strain,  electric  and  pneumatic  locomotives,  and  with 
tables  of  tractive  force,  power,  curvature  formulae  of  interest  to  contractors,  mine  and  in- 
dustrial operators,  plantations,  loggers,  railwav  officials,  etc.  To  persons  not  requiring  loco- 
motives, we  will  mail  a  cnpv  on  receipt  of  50  cents  in  stamp*. 

CONTRACTORS'  LOCGMOTlUS,  WIDI   AND  NARROW  GAUGE,  ALWAYS  ON  HIND. 


(he  Lima  Locomotive  and  Machine  Company,  lima,  ohio, 

Manufacturers  and 
Builders  of 


■Hiay  Patent  and  Direct  Connected  Locomotives.  Freiqht  and  Caboose  Cars,  ail  kinds  of 
Steel  Castings,  Brass  and  Gray  Iron  Castings,  Car  Wheels  and  Railroad  Work. 


CROSBY 


SINGLE  BELL 


CHIME  WHISTLE 


THE  CROSBY   STEAM   ENGINE     .., ,  T  ™E*M°S.TA!JC  „  ™ 

indicator..  WATER-BACK  GAGES, 

JOHNSTONE 

BLOW-OFF  VALVES 


PATENT  GAGE  TESTER 


ARE     COOD    CHECKS     ON 
THE    COAL    PILE. 


make  A  PERFECT   EQUIPMENT  FOR  A 
LOCOMOTIVE. 


CROSBY    POP    SAFETY   VALVES. 
CROSBY  STEAM  GAGE  AND  VALVE  CO.,  °^t  BOSTON,  MASS. 

STORES:  BOSTON,  NEW  YORK,  CHICAGO,  LONDON. 


Locomotive  Photographs. 

■i  i,.  lai  -i  fi,    Chr«  iojjou  i 

to  select  rroin.    All  tbe  railroad*  of  the  world,  Amerl 
can,  lirltUb,  i- reocb.  ' ••  i man    Itallsi 
motives,  can  Mid  trains,   Horn  pie 
10  In.  x  8  lii.,  J  «•  lit-.  poet  free,    iiinMrat' <i  price  lut 
Kfniit*  "ii  appllcal  Ion 

Till    LOCOM<>TYTl   HaOAZIHX,  full  of  railway  ptCtOra 

jui'i  Information,  containing  Kupph  meol  to   lut  of 
i  aphe,  muled  f"--  fi  i 

H.MOORE,  the  Worlds  Railroad  Photographer, 

■t  South  Place.  Kinsbury.  London 


TT7IIR  screw  belnj 
■*•  lubricated  &nc 
protected,  tr  ■ 
la  always  ready  to> 
Instant  service.  RaJj 
road  men  appreolati 
the  Importance  c/ 
bavin?  Jaeks  alwayi 
in  pood  working  coa 
dltl  n      S.-ri 

juently  occtd 
In  getting  commot 
Jacks  so  that  thev  can  be  worked  when  suddenly 
required  in  train  service. 

Common  Jacks  are  frequently  destroyed  In  effort* 
to  make  them  work  quickly  after  the  screws  ar« 
»et  with  rust  and  dirt.  This  consideration  alou 
-lakes  the  CHAPMAN  JACK  the  most  economic*. 
in y  to  purchase. 

THE  CHAPMAN  JACK  CO..  CLEVELAND,  OHIO 


Spark  Arrester  Plate. 
TTTT 


HENDRICK 
0C0M0TIVE  SPARK 
PLATE 


THE  HENDRICK  MFG.  CO. 

CARBONDALE,  PA. 

"Big  Tour" 

THREE    CREAT    TRAINS. 

"KNICKERBOCKER  SPECIAL" 

BETWEEN 

ST.  LOUIS,  INDIANAPOUS,  CLEVELAND,  CINCINNATI, 
NLW  iORk  and  BOSTON. 

"SOUTHWESTERN  LIMITED" 


CINCINNATI,  rollMBlS.  CLEVELAND, 
NEW  YORK  and  BOSTON. 

"  WHITE  CITY  SPECIAL  " 

BETWEEN 

CINCINNATI,  INniANAPOLIS  and  CHICAGO 


E.  O.  Mc('ORMl'~K, 

Jtoss.  Tra£ie  Mgr. 


D.  B  Maftiv. 
Gen.  Pass.  <*  Tit.  Agt. 


Moran  Flexible  Steam -Heating  Connection,  All  Metal. 

Especially  Applicable  between  Engine  and  Tender. 

AAA 

Moran  Flexible  Steam  Joint  Co.,  inc., 

No.    149    Third    Street,       LOUISVILLE,    KY. 


»oO 
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mm  STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING  WHEELS 

AND  ON 

STEEL-TIRED   WHEELS. 


give;  THE  IIKST  results  for  evert  variety  op  service. 

THOMAS     RROSSER    &    SON.     15   Gold   Street. 

OLD    COLONY   BUILDING.    CHICAGO. 


New  *York 


SCHENECTADY    LOCOMOTIVE   WORKS, 


SCHENECTADY, 

NEW  YORK. 


EVERY    DESIGN    UP-TO-DATE. 
ANNUAL  CAPACITY,  450. 

A 

COMPOUNDS 

Showing  Economy  of  from  J5  to  30  per  cent. 

DESIGNS  FURNISHED,  OR  ENGINES 
BUILT  TO  R.R.  SPECIFICATIONS. 

WW.  D.  ELLIS,  President  and  Treasurer. 

A.  J.  PITKIN,  Vice  President  and  General  Manaaar. 

A.  P.  STRONG,  Secretary. 

A.  M.  WHITE,  Superintendent. 

J.  E.  SAGUE.  Mechanical  Engineer. 


Rogers  Locomotive  Company 


OF  PATERSON,  N.  J. 
Address,  Paterson,  N.  J.,  or  44  Exchange  PI.,  New  York. 


MANUFACTURERS   OF 


Locomotive  Engines  and  Tenders 

FOR  EVERY  VARIETY  OF  SERVICE. 

R.  S.  Hughes,  President. 

G.  E.  Hannah,  Treas.  G.  H.  Longbottom,  Sec'y. 

Reuben  Wells,  Superintendent. 


Dickson  Mfg.  Co, 

SCRANTON,  PENN. 

Locomotives  of  every  style  and  size,  Standard  and  Narrow 
Gauge,  made  to  Standard  Gauges  and  Templets.  Also  for 
Plantations,  Mines  and   Logging. 


SPICHICATIONS  ON  APPLICATION. 


C  H.  /I  HMIt  K,  President. 
DECOURCY  MAY,  General  Manager. 


I.  F.  BOWER,  Secretary  and  Treasurer. 
JOHN  D.  CAMPBEU,  Minaqer. 


The  Glenn  Valve. 


Glenn's  Patent  Balanced 
Three  and  Eour-Way  Valves. 


Glenn's  Patent  Stop 
or  Throttle  Valves. 


QUICK  ACTING       DURABtE.      SIMPtE  CONSTRUCTION.      ADAPTED  TO 
ALL  PRESSURES.     fOR  EOCOMOTIVES,  ROttING  MlltS,  ETC. 

ADDRESS   FOB   PART/CULARS, 

Glenn  Valve  Manufactory,  92 1i2fe  »"* 


BINDERS 

Best  made.     Holds 
a  year's  numbers. 


Stamped  in 
gold  on  cover 
like  this. 

$1.00  Post  paid. 


J?     ^_ 


OCOMOTIYE 


rajlwayMotive  Power 
tANo  rolling  Stock- 


Locomotives   Equipped 
with 

Detroit 
Sight  Feed 
Lubricators 

Make  the  Best  Records 

and  show  Least  Expense 

for  Maintenance  and 

Repairs. 

Catalogue  sent  on  applicatioa 


Detroit  Lubricator  Co.,  Detroit,  Mich. 


If  you  find 
the  name 


MORSE 


'    on  any  tap, 
reamer  or  other 


TOOLS, 


MORSE 
Twist  Drill  &  Machine  Co. 

oest  maae.  NEW  Bedford,  mass.,  u.s.a. 


they're  the 


CARNEGIE  LIBRARY  OF  PITTSBURGH 


3  1812  04298  5425 


*&i 


"3    vrf^ 


i«  i 

•     4 

■4 '          .'* 

**s 


-V 


v     'V 


•f  •  ■  >":       ■<* 


."> 


«» **■      .  ^*^ 


